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I . 

EXECUTIVE SUMMARY 0 
The Blind DNA Proficiency Testing Feasibility study, funded by the National Institute of 

Justice (NU # 96-DN-VXOOol), had six primary objectives: 

1. Appoint and utilize a National Forensic DNA Review Panel (NFDRP) (See Appendix B for 
names and affiliations); 

2. Review the blind and open proficiency testing literature in the clinical and forensic fields; 

3. Survey forensic DNA testing laboratories, selected law enforcement agencies, defense 
attorneys and independent expert witnesses; 

4. Explore alternative strategies for a potential blind proficiency testing program for forensic 
DNA testing laboratories in the United States; 

5. Conduct limited blind proficiency tests in a selected sample of forensic DNA testing 
laboratories to assist in determining the overall feasibility of a national program; and 

6. Present findings, options and recommendations to the " D R P  and to the Director of NU. 

The NFDRP consisted of twenty members, including most of the members of the DNA 
Advisory Board at the time this project was initiated, as well as six other persons representing 
interested groups and organizations. The panel was chaired by Dr. Joshua Lederberg. Four 
meetings of the NFDRP were held at which progress on the project was reported and discussed. 
Operationally, the project was divided into two principal Phases (1 and 2). Phase 1 involved an 
initial survey of forensic DNA testing laboratories and law enforcement agencies that submit 
evidence to them. The literature review was begun in Phase 1 and completed in Phase 2. The 
initial round of ten proficiency tests was completed in Phase 1 and preliminary findings drafted. 
An initial set of recommendations was formulated and communicated to NU in a major Phase 1 
final report. 

With continued funding, the project team was able to conduct additional surveys of DNA 
laboratories, and was also able to survey defense attorneys and independtnt experts, plus review 
various random reanalysis schemes. An additional round of five, more challenging, blind tests 
was then run and completed. In total, 15 blind tests were satisfactorily issued and results 
received. Replicate blind "cases" were likewise issued to 7 reference laboratories, and results 
received. This executive summary reviews the major findings of the research, addressed in detail 
in the body of the report. 

a 

Phase 1 

Creation of the NFDFW was a key step in the project, since it represented the various 

i 

constituencies who would perforce be involved in any blind DNA proficiency testing program. e 
ix 
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The panel membership also supplied broad perspectives on proficiency testing issues and 
represented the various knowledge, skills and logistical mas that would contribute to the overall 
design of a workable proficiency test program. 

The literature review summarizes the history of proficiency testing efforts, identifying 
significant regulatory and scientific landmarks that have placed proficiency testing as the 
centerpiece of most quality assurance (QA) programs within clinical, medical, urine drug testing 
and forensic areas. Attention is devoted to QA, standards setting, and proficiency testing 
experiences in forensic DNA testing over the past decade. Given the specific objectives of this 
project, particular attention is paid to blind testing in related fields. Because of the importance 
and relevance of efforts in the past fifty years to regulate the clinical laboratory field, the review 
begins with an overview of significant achievements in this area, 

In the nationwide survey of forensic DNA laboratories in Phase 1, one goal was to 
determine the procedures laboratories employ in the routine handling, processing and reporting 
of evidence. This knowledge was needed to determine if and how blind samples might be 
introduced into forensic laboratory operations. Another goal of the survey was to detexmine the 
extent to which laboratories were involved in QA and proficiency testing. The objective of the 
law enforcement agency survey was to determine the willingness of these agencies to participate 
in the study and, if not, reasons for their refusal/reluctance. 

Of 39 potential target DNA testing laboratories that agreed to participate in the actual 
testing in Phase 1, ten were selected for participation as testing targets. Project staff also worked 
with the contractor tasked with providing blind tests to the FBI Laboratory. Altogether, ten 
proficiency tests were submitted to DNA labs. Of those ten, one “case” was recognized by a 
target laboratory as a blind test, and two of the cases were not completed (one because of 
backlog, and another because of a communications problem between the project team and the 
law enforcement agency), Two of the remaining 39 labs were used as reference labs in Phase 1. 
Blind proficiency testing is discussed in the report in terms of the purposes of proficiency testing 
and its role in quality assurance, and in comparison with declared proficiency testing. The issues, 
problems and logistics of a national blind testing program under several models and assumptions 
are discussed, along with the data that might be obtained from such a program. The estimated 
costs of blind proficiency testing, on a cost-per-test basis, is estimated to vary between 7 to 50 
times the cost of declared proficiency tests, depending on various assumptions made in 
computing the estimate and on the complexity of the blind testing undertaken. Annual costs for 
administering a single blind test to each of an estimated 150 DNA testing laboratories nationally 
rn projected to be from $220,000 to $1,510,000, and from $450,000 to $3,020,000 per year if 
two blind tests per year were to be administered. 

At the final meeting of the NFDRP in Phase 1, the advisory group considered the draft 
Phase 1 Progress Report, and engaged in a daylong discussion of the issues, complexities and 
problems connected with a large-scale program of blind proficiency testing. The panel’s 
recommendations to the National Institute of Justice (and to the DNA Advisory Board) were 
formulated, in order that NTJ could prepare its recommendations and report to Congress (to 
comply with the mandate of the DNA Act of 1994). 

presented below to help provide some insight into their logic and language. 
Major points of discussion surrounding the fomulation of the final recommendations ate 
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Some NFDRP members suggested that there is little evidence that there is a serious 
problem in DNA testing laboratories (for which blind proficiency testing is proposed as thc 
solution). A regularly scheduled blind proficiency-testing program could draw resources away 
from existing QNQC procedures and practices - thus possibly not yielding any net improvement. 
Other panel members believed quite firmly that the information to be derived from a large-scale 
blind proficiency-testing program that is not available in other ways, or through declared testing, 
is essential to properly monitor the laboratories. The principal advantages of blind testing 81c 
seen as: (1) Superior to open tests for detecting errors because analysts are unaware they are 
being tested; (2) Tests “the whole system” by allowing a more expansive review of the handling, 
selection of evidence for analysis, analysis itself, and interpretation of results, than does open 
testing which is restricted to testing analytical procedures; (3) Creates heightened vigilance on 
the part of examiners since they never know which case might be a test; and (4) Builds greater 
public confidence in the forensic DNA testing process. 

The strongest reservations against implementing a broad program of blind proficiency 
testing using law enforcement or conduit laboratory models are its anticipated cost, complex 
logistics, and potential CODIS problems. Another weakness of blind testing is that it does not 
address the initial crime scene and evidence collection steps taken by the police which, in fact, 
may be the weakest link in the entire process. There are additional problems, including the 
difficulties in creating replicate challenging cases, donor and data basing issues involving 
fictional cases, and the ethical implications of a process that requires law enforcement personnel 
to deceive laboratories. 

Many panel members were neither strongly opposed nor strongly in favor of a large-scale 
program. To the extent that a program was to be recommended, most members gravitated toward 
the simplest, least costly method for achieving the stated goals of a national blind 
proficiency-testing program. 

proficiency tests via law enforcement agencies (Blind / LE), conduit laboratories (Blind / CL), 
andor Blind Analyst modalities, the focus turned to consideration of the “random reanalysis” 
model. Interpreted broadly, this model could be simply texmed ”reanalysis,” and would include 
complete technical audits of previously completed cases, with retyping evidence an option if it 
were seen to be necessary or important by the auditor. The reanalysis could include an evaluation 
of the judgments used in selecting specimens for typing from the original evidence, provided the 
original evidence were still available. Thus, in many respects, reanalysis could provide virtually 
the same information that would be obtained by the more complex blind testing models, and is 
much simpler to administer. The costs of reanalysis could be reduced significantly, if retyping of 
evidentiary items was not required in every instance of reanalysis, but only when an auditor felt 
that there was cause to do so. 

Under the reanalysis model, cases for audit could be selected on some basis (e.g., an 
interested party believed there to be a problem with the case) or could simply be a random 
sample. For this model to fall under the definition of “external,” parties external to the 
laboratory/prosecution team would have to be involved in the selection of the case, its review, 
and its reanalysis. Guidelines would have to be established concerning potential auditors, and 
case selection criteria A randomly sampled case or cases is seen as the better approach (given 
the difficulties deciding who would select or on what basis a case would be selected), with the 
one limiting condition that the evidence must sti l l  be available in order to do the complete audit / 

e 

I 

0 
Because of the complexities, costs and problems associated with the introduction of blind 

9 
xi 
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reanalysis. Guidelines may be needed, therefore, addressing the retention of samples for possible 
re-analysis, in addition to present practices. This blind-testing model does not, therefm, 
adequately cover cases in which the quantity of biological evidence is very limited. To avoid 
legal problem that might result if there were a discrepancy or discordance between the original 
casework and the reanalysis results, cases for reanalysis should probably be chosen from a pool 
of adjudicated cases. 

It is not immediately clear who could perform this audit / reanalysis. It might logically be 
made a part of a currently required DNA section administrative audit by ASCLD-LAB in 
accredited laboratories, but ASCLD-LAB may not have the resources to add this function given 
its already stretched resources. In addition, because a technical review and possible reanalysis is 
being proposed, the reviewers must have the appropriate scientific qualifications. For credibility 
reasons, independent DNA analysts should be involved in the review. 

At the present time it is not known what percentage of cases should be sampled for 
reanalysidaudit. An arbitrary figure could be selected, e.g., 5-10 cases per analyst per year, a 
percentage of cases worked by analysts, or some figure approximating the percentage of cases 
independent experts believe are problematic. 

There was discussion concerning how the "feasibility" of blind testing should be 
interpreted, i.e., is it synonymous with "possible," or does it imply "practicable in terns of costs 
and logistics" in addition to "possible." The panel adopted the latter definition: possible and 
practicable in tems of costs and logistics. Under that definition, a national blind DNA laboratory 
proficiency testing program employing what we have called the Blind / LE, Blind / CL, and 
Blind Analyst models is not feasible at this time. 

Phase 1 of the project were as follows: 
The recommendations that grew out of the above discussions and submitted at the close of 

1. The accreditation system and associated quality assurance guidelines of the DNA Advisory 
Board need to be given the opportunity to take hold. 

2. It is recommended that the DNA Advisory Board generate guidelines for mom 
stringent external case audits for use by ASCLD-LAB, or another relevant 
accrediting body, as part of the accreditation process. The external case audits 
should be conducted regularly and serve as a measure of how well accreditation 
and its associated requirements are working in a quality assurance context. 

3. In the extreme, blind proficiency testing is possible, but fraught with problems 
(including costs), and it is recommended that a blind proficiency testing program 
be deferred for now until it is more clear how well implementation of the first two 
recommendations are serving the same purposes as blind proficiency testing. 
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Phase 2 

Phase 2 of the blind proficiency testing feasibility project included a number of tasks 
designed to help answer some of the questions raised in the advisory panel’s discussions, and 
thus help to guide future policy makers on questions about a national blind testing program. 
These activities included a round of additional blind testing, a closer consideration of the m 
analysis program, an estimate of the fraction of worked DNA cases that are reviewed/reanalyzed, 
and the extent to which original evidence items are still available in worked DNA cases that have 
been adjudicated. 

In Phase 2, additional blind trial proficiency tests were designed and submitted to forensic 
science laboratories that indicated a willingness to take part. The objective of these Phase 2 tests 
was to gather preliminary data on the feasibility of the accurate replicate-manufacturing of 
materials in cases that were more complicated than those used in Phase 1. We decided to develop 
case scenarios and manufacture Phase 2 blind tests around a single evidence item on which had 
been deposited two persons’ blood, that of the “victim” and that of the “suspect” In every case, 
the scenario involved assault, attempted sexual assault andor home invasion, and sharp-force 
injuries (inflicted by a knife that was not recovered) to both parties. Some resulting bloodstains 
on the pants of the “victim” were from the “victim” while others originated from the “suspect.” 
The “cases” were somewhat more challenging from a crimindistics point of view; that is, labs 
would have to make decisions about which stains to examine. Five such blind “cases” were 
constructed and submitted to forensic DNA laboratories through law enforcement agencies, 
Because part of the challenge in this phase was the reproducible replicate manufacturing of 
evidence with bloodstains that had to exhibit a pattern consistent with the case scenario, we 
chose to manufacture a total of ten case items. Five were used in the blind test “cases” submined 
to forensic labs, and five wene submitted to reference laboratories. All the labs participating in 
Phase 2 had agreed in advance to be potential test candidates (or reference laboratories), just as 
was the case in Phase 1. The Phase 2 tests were manufactured and administered in a single cycle. 
Consequently, in Phase 2, we focused attention on whether evidence items representative of 
more challenging cases could be replicate manufactured with sufficient reliability to insure 
uniform results from competent laboratories. This task was accomplished At least insofar as 
relatively uncomplicated sets of bloodstain patterns on items are concerned, replicate evidence 
manufacturing is possible, although it is labor intensive. 

Also, in Phase 2, surveys of forensic DNA laboratories focused on their sample retention 
practices, and internal and external reviews of casework. Evidence retention is a necessity if that 
evidence is to be re-examined as a quality assurance mechanism. Our survey indicated that mom 
than 90% of laboratories retain the original specimen, extracted DNA, or both, and the great 
majority of labs reported only about an average of 5% of their DNA analyses involved total 
consumption of biological samples of interest. Almost all of the responding labs estimated that 
between 95% and 100% of their DNA cases were subjected to internal reviews, while a much 
lower percentage receive external audits. Rates of re-testing of evidence for both internal and 
external audits are quite low, with most of these re-tests agreeing with the original reports. 

DNA evidence also returned surveys in Phase 2. These individuals, unlike the DNA testing 
laboratories surveyed in Phase 1 and 2, reported they often detected problems with the original 
testing performed in the government laboratories. Half of the responding defense attorneys 

I 
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Six defense attorneys and 11 expert witnesses with experience in reviewing cases involving 
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indicated that they found discrepancies between re-test results and original reports. Many found 
fault with DNA laboratory procedures, many questioned the validity of lab reports, and one 
pointed out the need for defense attorneys to have greater opportunities for assistance fiom 
technical experts. 

third of the expert witnesses reported performing re-tests on DNA cases, and of these, they only 
performed re-tests in about half of the cases they reviewed. They had trouble about gaining 
access to the primary testing labs’ documentation that they attributed to laboratories’ fear of 

consumed, but that this problem had lessened with the growing use of PCR and laboratory 
protocols requiring labs to save portions of the evidence to allow for re-analysis. 

There is little disagreement that a proficiency testing program is a critical quality assurance 
tool for analytical laboratories and for forensic science laboratories in particular. This project 
focused on the feasibility of blind proficiency testing and on the advantages and disadvantagm of 
blind vs. open proficiency testing. We have shown that blind proficiency testing is possible, 
although it is not successful in every trial. Compared with open testing, it is more complex and 
significantly more expensive. It also tests more components of a laboratory system, whereas 
open proficiency testing primarily tests the accuracy of analytical results. We have also shown 
that moderately more complex evidence requiring more than perfunctory judgment by analysts 
can be replicate manufactured successfully. A random audit / reanalysis program of blind 
proficiency testing is less complicated than a program where case items B T ~  manufactured and 
submitted through normal law enforcement channels, and may provide almost the same 
information from a QA viewpoint. Such a program is nevertheless labor intensive and 
significantly more expensive than open proficiency testing. The limited number of tests done in 
the project yielded unifonnly accurate results and interpretations, and one purposely constructed 
cross-state case to case CODIS match was found by the CODIS system. 

Independent expert witnesses reported rates of re-testing of cases to be very low. Only one- 

criticism from outside experts. They also reported cases where critical evidence had been totally i 
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e I: INTRODUCTION 

A. Introduction 

suspected offender’s involvement in a criminal act. DNA technology was first introduced in a 
United States criminal court case in 1986 and, since then, has become widely accepted by the 
law enforcement and the judicial systems as a means for positively identifying individuals (and 
excluding) suspected of committing crimes and exonerating persons convicted of crimes largely 
on the basis of faulty testimony. Its introduction constitutes one of forensic sciences’ greatest 
evidentiary breakthroughs in this century. 

informative in associating persons with their blood and other biological fluids; (2) DNA is 
identical in all cells allowing it to be used in testing a broad range of biological trace evidence; 
(3) DNA is more stable than enzymes and proteins allowing it to be used with highly degraded 
samples; and (4) it is extremely sensitive and able to be used with very small samples. 
Beginning in the mid-l980s, the legal system raised important questions regarding the validity, 
reliability, and quality assurance of DNA analysis. 
B. Validity of Forensic DNA Testing 

Technology Assessment (OTA) of the U.S. Congress issued a report in 1990 which strongly 
endorsed forensic DNA testing declaring that, “molecular and genetic principles underlying 
DNA techniques are solid and can be successfully applied to casework. Forensic uses of DNA 
tests are valid (OTA, 1990).” The National Research Council (NRC) issued its report in 1992 
entitled DNA Technolow in Forensic Science (NRC, 1992) which agreed with the OTA report 
that forensic uses of DNA tests are valid and reliable when properly performed. Still, these 
organizations identified several areas of concern regarding the reliability of results and the 
quality assurance procedures in the laboratory. 
C. Reliability and QA of Forensic DNA Testing 

The reliability of DNA testing results has been rigorously scrutinized by the courts. In 
part, this has stimulated laboratories to implement quality assurance procedures. In 1989, in New 
York v. Castro, Judge Sheindlin ruled that inadequate quality assurance steps were sufficient to 
hold DNA evidence inadmissible (see Case Citations - Quality Assurance). In November of 
1989, the Minnesota Supreme Court, deciding State v. Schwurtz (see Case Citations - Quality 
Assurance) became the first appellate court to reject DNA results because of the testing 
laboratory’s errors in an early proficiency testing program perfomed by the California 
Association of Crime Laboratory Directors and that the laboratory had not used relevant 
protocols developed by the FBI. Forensic laboratories were on notice that demonstrating 
reliability was going to be a crucial issue for determining DNA’s legal admissibility. 

Working Group on DNA Analysis Methods’ (”WGDAM) “Guidelines for a Quality Assurance 
Program for DNA Analysis” (1988). These guidelines address the training and qualifications of 
personnel; documentation; validation of methods and procedures; evidence handling procedures; 
audits; andytical procedures; and proficiency testing. The section on proficiency testing states, 
“Participation in a proficiency testing program is a critical element of a successful QA program 

Forensic DNA typing has emerged as one of society’s most powerful tools to determine a 

Some of the advantages of DNA analysis over traditional serology are: (1) it is highly 

Several study commissions have evaluated the forensic DNA technology. The Office of 

0 

The forensic DNA community responded with QA guidelines, most notably, the Technical 
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and is an essential requirement for any laboratory performing forensic DNA analysis’’ 
(TWGDAM, 1995). These voluntary guidelines also have been widely accepted by the courts 
as standards for forensic DNA testing. 

accreditation (also voluntary) to establish and maintain a “quality system”, appropriate for its 
casework. Proficiency testing is cited as an “integral component” of QA programs and requires 
laboratories to subscribe to an external proficiency test provider in all disciplines in which they 
seek accreditation (American Society of Crime Laboratory Directors, 1994). 

The American Board of Criminalistics (ABC) certifies individuals based upon their 
educational background, experience, and perfomance on a written examination. Recognizing 
the importance of proficiency testing, those seeking Fellow status in a specialty area like DNA 
testing must also supply proficiency test perfomance results, and must submit acceptable PT 
results annually thereafter to maintain their certification. 

The Federal Judicial Center’s 1994 Reference Manual on Scientific Evidence (McKenna et 
al, 1994) written to help federal judges interpret and manage scientific evidence, includes a 
chapter on DNA evidence. Among various recommendations, it suggests the court inquire if the 
pertinent testing laboratory has demonstrated an appropriate record of proficiency and quality 
control, “to permit confidence that the tests were conducted properly” (McKenna et al., 1994). 
The second edition of the Center’s manual provides a more detailed description of how 
proficiency testing has been incorporated into existing accreditation, certification, and standards 
setting programs (Kaye and Sensabaugh, 2000). The NRC in its 1996 report also recommended 
that “laboratories should participate regularly in proficiency tests, and the results should be 
available for court proceedings.” 

Several of these organizations have also stressed the utility of blind proficiency testing. 
TWGDAM noted it is “highly desirable” for the DNA laboratory to participate in a blind 
proficiency testing program that “realistically simulates” actual casework in order to evaluate 
“all aspects of the laboratory examination procedud’ (”WGDAM, 1995). With regard to 
proficiency testing, the NRC endorsed the TWGDAM guidelines for quality assurance, which is 
to say they recommended regularly scheduled proficiency testing as a way of measuring 
laboratory e m r  rates (false positives and false negatives). The earlier 1992 NRC report 
recommended that enm rates be “continually estimated in blind proficiency testing” (NRC, 
1992). The Committee commented that errors occur in the best laboratories and that “error rates” 
need continuous review and adjustment: “One purpose of regular proficiency testing under 
standard case conditions is to evaluate whether and how labs have tuken correczive action to 
reduce error rates” (NRC, 1992). They noted such tests would ideally involve blind tests of 
representative case mattrials. 

that courts may want to give more weight to blind test than open test results. 

The ASCLJD Laboratory Accreditation Board (ASO-LAB) requires laboratories seeking 

/ 
I 

Finally, the authors of the Reference Manual on Scientific Evidence cited earlier suggest 

D. The DNA Identification Act of 19p4 

Mandatory external blind proficiency testing was proposed during a joint hearing on 
forensic DNA analysis in 1991 before the Subcommittee on Civil and Constitutional Rights of 
the US. Congress. This proposal was based on testimony that clinical laboratories are mandated 
by GLIA to participate in blind proficiency testing (U.S. Congress, Hearings’ No. 30,1991). 
(Note: CIJA does not have such a requirement, nor does such a national program of blind testing 
exist.) Additional testimony was offered including recommendations: to create an independent 
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board of scientists to set standards; to license forensic laboratories and their personnel; and to 
address privacy issues surrounding DNA type databasing. About the same time, in the state of 
New York, a model statute was passed by the legislature to regulate all forensic laboratories in 
New York State. In response to these proposals, the U.S. Congress passed the DNA 
Identification Act of 1994 (P.L. 103-322,1994) as part of the Violent Crime Control and Law 
Enforcement Act of 1994. The DNA Act established a framework (similar to New York State’s) 
for setting standards on quality assurance and proficiency testing in forensic DNA typing 
laboratories. The law created the DNA Advisory Board (DAB), specifying that members be 
appointed by the Director of the FBI. The DAB consists of forensic scientists, molecular and 
population geneticists, and others knowledgeable in law and ethics. The law states, “The 
advisory board shall develop, and if appropriate, periodically revise, recommended standards for 
quality assurance, including standards for testing the proficiency of forensic laboratories, and 
forensic analysts, in conducting analyses of DNA” (P.L. 103-322,1994). In addition to 
standards setting, the DNA Act further authorized the appropriation of grant monies for 
laboratories to establish and/or improve DNA testing services and DNA databases and 
repositories. One condition for eligibility for those monies is the implementation of a strict QA 
program adhering to the DAB’S standards for DNA testing. The standards include participation 
in a regularly-scheduled, external proficiency testing (IT) program. 

proficiency testing program for DNA analyses in public and private forensic science laboratories. 
Because no such program existed, the NU, instead, opted to fund a study of the feasibility of 
blind proficiency testing and, in 1995, issued a solicitation for grant proposals titled “Developing 
Criteria for Model External DNA Proficiency Testing.” In the solicitation, key points of the 
proposed research included: reviewing the state of science of blind and open external FT 
programs; analyzing and comparing external FT programs in terms of reliability and validity of 
performance; and developing a candidate model for nationwide blind proficiency testing. 
E. Research Plan 

to test the feasibility of national, blind DNA proficiency testing in public and private forensic 
science laboratories. Six major activities were proposed for this purpose: 
1. Creation of a National Forensic DNA Review Panel (NFDRP), 
2. Literatun review of blind and open proficiency testing in the clinical, forensic, and related 

laboratory fields, 
3. In-depth survey of forensic science laboratories, selected law enforcement agencies, defense 

attorneys, and expert witnesses, 
4. Design alternative blind proficiency testing strategies, 
5. Field tests of several, small scale blind FT strategies and documentation of results, 
6. Final report and recommendations. 

The creation of the NFDRP was an important step as it was composed of representatives 
who would be involved in any blind DNA proficiency testing program. The panel also 
represented the various knowledge, skills and logistical areas that would be needed to design a 
workable proficiency test program. The various individuals on this panel also needed to provide 
broad perspectives on issues in this project, looking beyond their own jurisdictional and 
organizational interests and concerns. 

The DNA Act also directed the National Institute of Justice to establish a national blind 

e 

The primary purpose of this four-year research study, including Phase 1 and Phase 2, was 
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The literature review identifies significant regulatory and scientific landmarks that have 
placed proficiency testing squarely at the core of most quality assurance (QA) programs in the 
clinical, medical, Urine drug testing and forensic areas. Particular attention is paid to QA, 
standards setting, and proficiency testing experiences in forensic DNA testing over the past ten 
years. Blind testing is examined in particular given the thrust of this project. The review begins 
with a brief overview of significant achievements in regulating the clinical laboratory field given 
its relevance to various quality assistance efforts. 

The nationwide survey of forensic DNA laboratories in Phase 1 determined the procedures 
laboratories employ in the routine handling, processing and reporting of evidence. This 
knowledge allowed us to explore how blind samples might be introduced into forensic laboratory 
operations. This survey also detennined practices followed by laboratories in terms of QA and 
proficiency testing. The law enforcement agency survey detedned the willingness of police 
agencies to participate in the study. 

In Phase 2, newly designed surveys were distributed to existing and newly established 
forensic DNA laboratories to obtain additional information from them. The goal of the Phase 2 
survey focused on laboratories, sample retention practices, which is a crucial step in determining 
the possibility of re-tests. In addition to sample retention practices, the frequency, nature, and 
outcomes of internal and external audits were also examined. Surveys on defense attorneys and 
expert witnesses explored the nature and percentage of their DNA cases which received 
additional re-tests and various types of reviews. 

Candidate blind proficiency testing schemes were designed with varying &gees of 
blindness ranging from ones in which no one in the laboratory organization realized they were 
being tested, to those where persondsupervisors other than the analyst know it’s a test. In 
addition, case types (e.g., sexual assaults, blood transfer cases) and DNA databanking concerns 
were considered in developing these blind proficiency tests. In Phase 1, eight separate blind 
proficiency tests were issued. Two additional blind PTs were developed in collaboration with 
the contractor responsible for submitting blind DNA PTs to the FBI Laboratory. These tests wem 
submitted to both commercial laboratories and public laboratories (federal, state and municipal). 
In Phase 2, blind proficiency tests were issued to five additional laboratories, and five w a e  
submitted to reference laboratories. The results of these limited blind PTs are documented in 
remaining sections of this final report. 
F. Conclusion 

recommendations about the implementation of blind DNA proficiency testing in forensic science 
laboratories on a nationwide basis. The investigation also yielded information about the costs of 
the testing, the problems in maintaining “blindness” of the testing, and a basis for designing and 
administering such tests on a large scale. Because the National Forensic DNA Review Panel 
helped plan operational details, monitoring progress throughout the project, and in formulating 
final recommendations, we believe it also enhances the credibility of the findings, and helps 
insure acceptance of our findings by regulators, legislators, and the forensic science community. 
The panel and project staff devote particular attention to the issue of error rates in DNA testing - 
ways the scientific community defines error in an applied laboratory setting, and the role 
proficiency testing plays in operationalizing such measures. Findings in the six major activities 
of our research plan are detailed in the following chapters of the Final Report and 
Recommendations. 

The data derived from these activitiedtasks assisted the project staff to develop 
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n: LITERATURE REVIEW 

A. Introduction 
Forensic DNA testing has become one of the most important laboratory techniques 

employed in the identification of individuals in criminal cases. As such, the forensic community 
has devoted considerable attention to this area to ensure the quality, integrity, and reliability of 
the DNA testing results. With the passage of the DNA Identification Act of 1994, the United 
States Congress added its voice to the call for higher standards in DNA tcsting by providing 
funds to state and local governments to improve the capabilities of DNA laboratories, the 
creation of a DNA Advisory Board by the Director of the FBI to require laboratories’ 
conformance to quality assurance standards, and the investigation of the feasibility of blind 
proficiency testing 

blind proficiency testing included an initial literature review. Objectives of t h i s  present literature 
review include summarizing the history of proficiency testing efforts, including significant 
regulatory and scientific landmarks that have placed proficiency testing as the centerpiece of 
most quality assurance programs within the clinical, medical, urine drug testing and forensic 
areas. Attention is also devoted to the quality assurance, standards setting, and proficiency 
testing experiences in the forensic DNA testing area over the past decade. In addition, the issues 
of laboratory error rate and proficiency testing as indicators of laboratory performance am 
addressed. Given the specific objectives of this research project, particular attention is paid to 
blind testing efforts in related fields with a comparison of the merits of blind and open 
proficiency testing. Finally, because of the importance and relevance of efforts in the past fifty 
years to regulate the clinical laboratory field, a section is devoted to reviewing the significant 
achievements and milestones in this area. 

Our research proposal to the National Institute of Justice to investigate the feasibility of 

B. Quality Assurance / Quality Control in Forensic DNA Testing Laboratories 
Forensic deoxyribonucleic acid (DNA) testing is a powerful technique for the 

identification of individuals involved in parentage disputes and criminal matters. Since the 
results of DNA testing can have a profound impact on the lives of litigants, the forensic and 
parentage DNA communities must assure all parties in these disputes that test results are accurate 
and reliable. This assurance keys upon the ability of DNA testing laboratories to meet or exceed 
rigorous quality assurance (QA) and quality control (QC) standards established via consensus 
among laboratory analysts and overseeing agencies (Anderson et al., 1995). Quality assurance 
(QA) has been defined as “all planned or systematic actions necessary to provide adequate 
confidence that a product or service will satisfy given needs’’ murid, 1985). A comprehensive 
QA program for laboratories performing analytical testing (including forensic DNA testing) 
would typically include periodic laboratory audits by external specialists, maintenance of current 
and clearly written protocols, preparation of QA reports, troubleshooting, equipment 
maintenance and calibration, methodology development, personnel training, continuing 
education, laboratory safety and quality control (QC) (Kirby, 1990). Quality control (QC) has 
been defined as the operational techniques and activities necessary to sustain the quality of a 
product or service and is the aggregate of processes and techniques so derived to detezt, reduce, 
and correct deficiencies in an analytical process (Freund, 1985). a 
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As such, QC involves all aspects of testing which have a direct impact on the accuracy and 
precision of the final laboratory result. A comprehensive QC program describes the types of 
controls and standards which are appropriate for each test, the proper documentation of reagents 
and supplies, and means of verifying that: (a) the correct specimen is being analyzed, (b) the 
specimen is adequate for that particular test; (c) the specimens are not inadvertently mixed or 
cross contaminated within the test laboratory; (d) the results are being correctly interpret&, and 
(e) the written protocols are being followed without deviation (Kirby, 1990). 

The first applications of DNA testing to disputed parentage and forensic identification 
were conducted by private, commercial laboratories. Quality assurance procedures in these 
laboratories were inspired in part by the anticipation of rigorous scrutiny from the courts, 
especially in criminal cases. Hence, these laboratories were the first to establish QMQC 
programs for forensic DNA testing (Anderson et al., 1995). It is worth noting that parentage 
testing on one hand, and genetic-marker testing in criminal case! evidence on the other have, for 
the most part, been accomplished in different sets of laboratories in the United States. In the 
United'States, most parentage testing developed in clinical laboratory settings because of the 
historically close relationship between blood grouping and histocompatibility testing for clinical 
purposes and parentage testing. Very few of these laboratories test evidence from criminal cases. 
Similarly, very few public forensic science laboratories that examine criminal case evidence m 
involved in parentage testing. 

The great majority of courts that have since addressed DNA admissibility issues have 
found that the underlying theory of DNA typing is sound and that the laboratory p'ocedures and 
techniques are valid, reliable and generally accepted if competently performed (NRC, 1992). 
There have been some courts, however, that questioned the methods used to compute frequencieg 
of occurrence of DNA types in "match" cases (NY v. Wesley, 1988; U.S. v. Ye, 1991; see Case 
Citations - Statistics). This led to the creation of another panel df experts by the National 
Research Council to address such statistical questions. This panel's final report resolved (most) 
of the judicial concerns (NRC, 1996). 

The first published set of quality assurance standards for DNA testing w m  those of the 
American Association of Blood Banks (AABB) (AABB, 1991). These standards were created 
for parentage testing laboratories performing restriction fragment length polymorphism (RFW) 
analysis. Recently, the AABB revised the parentage testing standards to include several key 
provisions for polymerase chain reaction (PCR) based testing. The American Society of 
Histocompatibility and Immunology (ASM), a group that has splinted off fiom the College of 
American Pathologists (CAP), has established standards for Human Leukocyte Antigen (HLA) 
DQA locus testing (ASHI, 1995). 

The Technical Working Group on DNA Analysis Methods (TWGDAM), created in 1988, 
provides consensus guidelines for QNQC within the forensic science DNA typing laboratory 
community. This group, established as an independent organization and funded by the Fedtral 
Bureau of Investigation, is composed of leading forensic scientists involved in forensic DNA 
testing, and is divided into four subcommittees: RFLP analysis, PCR-based testing, 
mitochondrial DNA sequencing, and QNQC. TWGDAM first published its "Guidelines for a 
Quality Assurance Program for DNA Analysis" in 199lwhich have undergone several revisions 
with the current version appearing in April 1995 (TWGDAM, 1995). These guidelines include 
statements about the training and qualifications of personnel; documentation; validation of 
methods and procedures; evidence handling procedures; audits; analytical procedures; and 
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@ proficiency testing. These guidelines have been widely accepted by the courts as standards for 
forensic DNA testing. The International Society for Forensic Haemogenetics (ISFH) has also 
published guidelines for forensic DNA testing (Proceedings of the International Symposium on 
the Forensic Aspects of DNA Analysis, 1989). In addition, ISFH has a quality assurance 
commission and a subcommittee, known as the European DNA Analysis Panel, which provides 
quality oversight for DNA testing in Europe and coordinates the development of new methods 
(Anderson et al., 1995). 

for setting standards on quality assurance and proficiency testing in forensic DNA typing 
laboratories. The law created the DNA Advisory Board (DAB) and specifies that members be 
appointed by the Director of the FBI. The DAB consists of forensic scientists, molecular and 
population geneticists, and others knowledgeable in law and ethics. The law states, “The 
advisory board shall develop, and if appropriate, periodically revise, recommended standards for 
quality assurance, including standards for testing the proficiency of forensic laboratories, and 
forensic analysts, in conducting analyses of DNA” P.L. 103-322,1994). Since its appointment, 
the DAB has been developing standards for forensic DNA testing. The DNA Act further 
authorized the appropriation of grant monies for laboratories to establish and/or improve DNA 
testing services and DNA databases and repositories. One condition for eligibility for those 
monies is the implementation of a strict quality assurance program adhering to the DAB’S 
standards for DNA testing. The standards include participation in a regularly-scheduled, external 
proficiency testing (PT) program. 

The National Institute of Standards and Technologies (NIST) has also played a role in 
quality assurance and quality control in forensic DNA typing laboratories. Because NIST has 
extensive experience in evaluating technologies, and has conducted significant independent 
research on measurement precision in various DNA typing methodologies, it has developed a 
program to test and develop a series of standards and controls for use in DNA typing. Its DNA 
profiling standards for RFLP and PCR are intended for use in “standardization of forensic and 
paternity QA procedures” and “for instructional law enforcement or nonclinical research 
purposes” (NIST, “Certificate of Analysis,” 1992). 

DNA Evidence. The group’s objective is to develop policies that will maximize the value of 
DNA in the criminal justice system. Among the issues to be addressed by this commission will 
be five specific areas: (1) the use of DNA in post-conviction relief issues, (2) legal concerns 
including Dauber? challenges and the scope of discovery in DNA cases, (3) criteria for training 
and technical assistance for professionals involved in crime scendevidence gathering 
procedures, (4) essential laboratory capabilities in the face of emerging technologies, and (5) the 
impact of future technological developments on the use of DNA in the criminal justice system. 

measures in forensic DNA typing laboratories. In 1989, in New York v. Castro, Judge Sheindlin 
ruled that inadequate quality assurance was sufficient to hold DNA evidence inadmissible (see 
Case Citations - Quality Assurance). In November of 1989, the Minnesota Supreme Court, 
deciding Stare v. Schwartz (see Case Citations - Quality Assurance) became the fmt appellate 
level court to reject the use of DNA evidence analyzed by a forensic laboratory. The court was 
concerned that the testing laboratory had admitted having falsely identified two out of 44 
samples from a proficiency test study perfoxmed by the California Association of Crime 

i The DNA Identification Act of 1994 (P.L. 103-322,1994) established a federal framework 

e 

In 1998, the National Institute of Justice created the National Commission on the Future of 

The legal system has played a significant role in influencing the implementation of QA 
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Laboratory Directors (CACLD) (Kuo, 1988), and that the laboratory had not used relevant 
protocols developed by the FBI. These rulings, which were directed at private, commercial 
laboratories, reinforced the importance of quality assurance to the laboratories involved, and to 
public sector laboratories which generally moved more cautiously in bringing DNA testing 
results into court. Since these rulings, however, forensic DNA laboratories have recognized the 
importance of QA and few cases, if any, have resulted in DNA evidence being held inadmissible 
due to quality assurance deficiencies (Kirby, 1990). 

The Federal Judicial Center’s 1994 Reference Manual on Scientific Evidence (McKenna et 
al, 1994) written to help federal judges interpret and manage scientific evidence, includes a 
chapter on DNA evidence. Among various recommendations, it suggests the court inquire if the 
pertinent testing laboratory demonstrated an appropriate record of proficiency and quality 
control, “to permit confidence that the tests were conducted properly” (McKenna et al., 1994). If 
there is an Oadequate history of repeated proficiency tests0 then admission of laboratory e m r  
rates are appropriate [citing the U.S. Supreme Court’s decision in Daubert v. Memll Dow 
Pharmaceuticals, Inc., 113 S. Ct. 2786 (1993)J. The authors suggest courts may want to give 
more weight to blind test than open test results, and to consider the most recent error rate 
estimates, since the laboratory may have corrected earlier problems. 

C. History of Clinical Laboratory Regulation 

1. Introduction 
Currently, there are two federal regulatory programs for clinical laboratories, both 

administered by the Health Care Financing Administration (HCFA) of the Department of Health 
and Human Services (DHHS). The two programs are Medicare and Medicaid certification of 
facilities receiving reimbursement under these programs, and licensure of aU clinical laboratories 
under the Clinical Laboratory Improvement Act of 1988 (CLIA ‘88). Please refer to Table II-1 
at the end of this section for comparison of federal regulatory programs. In addition, the Food 
and Drug Administration (FDA) is another agency responsible for licensure and registration of 
facilities preparing, collecting, and shipping blood and blood products and for the approval of 
medical devices. The FDA activities are primarily directed toward a manufacturer’s product, 
rather than the procedures and results of testing and the qualifications and activities of analysts 
@dingcry 1988). 

2. MedicareAMedicaid Regulatory Program 
Federal authority over clinical laboratories began with the passage of the Social Security 

Act of 1965 (PLY 89-97). This law established a system for the payment of benefits for medical 
care for several categories of individuals, including the aged, financially needy, dependent 
children, and the disabled. HCFA has primary responsibility for the administration of the 
Medicare program and for the provision of assistance to the states for the administration of the 
Medicaid program Under this law, facilities must be approved to be eligible to reccive 
reimbursement under the Medicare program. Under the Medicaid program, the states can 
impose additional requirements. 
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Figure II-1 
MedlcrrelMedlcald 1965-1 969 

The Medicare regulatory programs are based on standards developed by the Secretary of 
DHHS to assure the health and well-being of individuals being provided with health care in a 
variety of inpatient and ambulatory settings including clinical laboratory testing. These 
regulations consist of several components including standards for personnel, record keeping, 
management, fire safety, internal quality control, and external quality control (proficiency 
testing). These facilities must also be in compliance with state and local laws including 
personnel licensure, facility licensure, fire safety requirements, and other related health and 
safety laws. 

.' 

3. Medicare Regulatory Process 
The Medicare regulatory structure is based on the models of several states (e.g., New Yo& 

and California) and private sector programs (such as the College of American Pathologists 
[CAP] and the Joint Commission on the Accreditation of Health Care Organizations [JCAHJ) 
and, therefore, shares many elements of these programs (See Figure II-1). 

Medicare state agencies under contract with the HCFA to the HCFA regional office. Facilities in 
compliance with the standards are recommended to the HCFA regional ofice. The HCFA 
regional office makes the final decision whether or not to approve the facility to participate in the 
Medicare program. Facilities must also meet the same standards to be approved to participate in 
the Medicaid program. If the facilities do not meet specific standards, payment is denied An 
independent laboratory may be denied payment in any specialty or subspecialty, or the entire 
laboratory may be decertified and not allowed to participate in the program. 

The Medicare certification and decertification process begins with recommendations from 

I 
I 
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4. Clinical Laboratory Improvement Act of 1967 
The Clinical Laboratories Improvement Act of 1967 (CUA ‘67), or the interstate licensure 

program, originated with the passage of the Partnerships for Health Amendments (Public Law 
90-174) and was based on the decision by Congress to assure the quality of the testing performd 
on specimens in the course of interstate commerce. The program, unlike the Medicare program, 
was not limited to recipients of federal benefits programs, but applied to all laboratories whose 
testing could be considered interstate commerce. CL3A ‘67 adopted the Medicare personnel 
standanis and added quality control and proficiency testing standards (Department of Health, 
Education and Welfare [DHEWJ, 1967). In addition, the interlaboratory surveys designed for 
educational purposes became the basis of licensure programs required for laboratories under 
CLTA. 

It has been the contention of some clinicians that CLTA ‘67 was enacted primarily in 
response to misrepresentations of poor laboratory perfomance to legislators and to the public. 
In 1967, at hearings before the Committee on Interstate and Foreign Commerce of the House of 
Representatives, the Secretary of Health, Education, and Welfare testified that a 25% e m r  rate 
was common among clinical laboratories (Boeckx, 1992). This statement was refuted by many 
scientists who discovered that the Secretary’s report included information that was 20 ycars old. 
In addition to this congressional testimony, the New York Times, as well as many other media 
sources, published stories which featured the errors committed by clinical laboratories (Boeckx, 
1992). 

It appears that the federal government had decided that proficiency testing would become 
the “gold standard for judgment” in laboratory competency (Glenn, 1988). The new laws 
required proficiency testing for all governmental agencies and pdvate sector organizations 
concerned with laboratory regulation and accreditation (Peddecord and Hammond, 1990). The 
laws made federal reimbursement for laboratory testing contingent on acceptable performance in 
federally approved PT programs. The impact of this legislation was revolutionary in that it 
altered the view that these proficiency testing programs were designed basically for self 
improvement and selfeducation (Glenn, 1988). 

by the Public Health Service (PHS) (See Hgure II-2). The Centers for Disease Control (CDC) 
was given the responsibility for the implementation and administration of the prograrns within 
the PHS. The CDC performed direct federal surveys of all interstate laboratories in which PT 
was to serve as the focal point for assurance of the quality of services. Interstate laboratories 
were required to enroll and successfully participate in the C D C ‘ s  proficiency testing program for 
each test performed in interstate commerce and for which the CDC offered a program. The 
statute also required additional standards to be developed for internal quality control, personnel, 
and record keeping @HEW, 1967). 

The Medicare statute, in contrast, had no specific directive as to what standards were to be 
developed for laboratories. Under CLTA, the notable difference in the regulatory process is 
successful participation in the CDC proficiency testing program, There was a specific grading 
scheme in the regulations for the CDC PT program. In the case of Medicare, there were no 
federal grading criteria in the regulations, nor a definition of what constituted successful 
perfonnance in proficiency testing for individual analytes or organisms. In the mid-l98o’s, the 
CDC curtailed proficiency testing, in lieu of its own, approved several state and private sector 
programs. 

The CLlA ‘67 statute provided for the administration of the interstate laboratories program 
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The CLIA program regulations provided for a grading system of individual analytes and 
provisions to revoke licensure if laboratories failed against an individual analyte test. 

Figure II-2 

0 
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Unlike the Medicare program, CLIA licensure actions only take place after a facility has had the 
opportunity for a hearing. The Medicare program was set up to take actions on specialty and 
subspecialty areas. Specialties and subspecialties are based on traditional laboratory practice and 
tend to involve similar technologies. Because Medicare and CLIA didn't always categorize tests 
in the same specialty/subspecialty, there was the potential for a laboratory to have its GLIA 
license revoked for a test (due to proficiency test failures) and still be reimbursed for the same 
test under the Medicare program @HEW, 1967). 

5. Consolidation of the Federal Regulatory Programs 
Between 1967 and 1979, there were separate instances of overlapping federal clinical 

laboratory regulatory programs (Macro Systems Inc., 1986). CDC perfomed direct federal 
surveys of interstate labs (except those exempt because of NY and Wisconsin state licensure, 
CAP accreditation, or low volume); Medicare performed surveys of independent and hospital 
laboratories using Medicare State Survey agencies as well as JCAH and AOA accreditation 
programs; and the m A  conducted direct federal inspections of blood banks and transfusion 
services which, in most instances, also were part of Medicare and CLIA-inspected facilities. A 
number of CLIA labs were also in Medicare programs. By 1974, the Medicare program had 
modified its requirements and adopted CLIA '67's QC and FT standards. 

In 1979, the PHS and HCFA signed an interagency agreement that was approved by the 
Secretary of the DHHS. The agreement consolidated the administration of the Medicare and 
CLlA laboratory programs within HCFA. The HCFA was responsible for the survey and 
certification andor licensure of all clinical laboratones in both programs. The HCFA also 
assumed responsibility for taking adverse actions against laboratories, including denying 
licensure or certification, initiating action to revoke or suspend cLI[A licensure based on failures 
in the C D C ' s  PT program, and recommending any necessary criminal actions based on violations 
of the CLIA statuks. 

e 
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6. Unification of CLIA and Medicare Programs 
More recently, the HCFA was given responsibilities for developing new regulations and 

the CDC was given the responsibility for technical input and developing advances in proficiency 
testing. Together these agencies worked to develop a mandatory proficiency testing program 
which would be included in the revised regulations of the Clinical Laboratories Improvement 
Act of 1988 (CLIA '88) (P.L., 100-578) and the new HCFA requirements of 1990 (HCFA, 
199Oa). The modifications include: reliance on PT as a measure of quality; developing and 

sometimes conflicting categories for licensure and certification; and revision of personnel, PT, 
QA management, program administration and hearing procedures. 

In a fashion similar to what led to the passage of UU '67, it has been the contention of 
clinicians that CLLA '88 was passed due largely to public and legislator misperception of 
laboratory performance. In particular, media stories highlighting laboratory quality problems in 
the areas of cervical cytology screening, AIDS testing, and drug screening served to arouse 
Congressional concern (U.S. Congress, Hearings, 100-32; 100-529; 100-43; 100-765; 100-146). 
It was also thought by some that ClJA '67 was too lenient and that penalties needed to be 
increased (Laessig and Ehrmeyer, 1992). 

Although the media sensationalized the issue, there were many legitimate concerns. The 
foremost concern was that there was no uniformity between Medicare and CUA proficiency 
testing programs. It was necessary to provide some alignment of regulatory requirements among 
laboratories engaged in interstate testing, Medicare labs, UIVegulated labs, physician's office 
laboratories, and state regulated labs. Given this patchwork of regulation, the federal 
govemment was the logical entity to align all the disparate requirements. Similarly, it became 
clear that the mechanism needed to apply uniformly to all laboratories. 

testing program as laboratories under CLTA '67 but were required to participate in state- or 
Secretary-approved PT program for each of the specialties or subspecialties of services offered. 
In addition, the HCFA had not established minimally accepted requirements in terms of program 
content, challenges, frequency of test events, and grading criteria Each state was required to 
develop criteria for an acceptable IT program for the federally regulated laboratories in its 
jurisdiction. The federally issued State Operations Manual (HCFA, 1986) provided a list of 
Secretary approved programs but only minimal guidance to state agencies fur implementing 
proficiency testing in these laboratories. Therefore, at the time, there were no consistent criteria 
from state to state. Satisfactory performance criteria could have ranged from 70% to 100% from 
subspecialty to subspecialty, but also varied from one state to another. As a result of these 
inconsistencies in monitoring proficiency testing, pasdfail standards, and grading criteria, certain 
affiliated laboratories operating in different states would sometimes find themselves involved in 
an adverse action in one state, as a result of P" results, but under no adverse proceedings in 
another state for the same testing scores. Some states also required enrollment in P" but did not 
monitor results (Hinkel, 1992). 

modifying new quality assurance standards for newer specialties; elimination of dual and I 
I 

During this time, Medicare laboratories were not subject to the same national-proficimcy- 

7. Clinical Laboratory Improvement Act of 1988 
In response to the problems of the existing regulatory scheme, the HCFA, CDC, state 

health officials, various private-sector organizations, concerned members of the laboratory 
industry, and the public, decided to consolidate all of the CLJA '67 and M e d i c M d c a i d  
laboratory requirements (See Figure II-3). HCFA published a proposed d e  in August 1988 to 
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revise CLJA ‘67 (HCFA, 199Ob) and in October 1988, Congress enacted CLlA ‘88 (P.L. 100- 
578). This new regulatory model was based on four principles: personnel standards, quality 
control, quality assurance, and proficiency testing. 

Figure II-3 

Cumnt Cllniul Labomtory Regulatory Sshenn 1070Pnrmt 

A new set of guidelines, consistent with the standards established under GLIA ‘88, was 
passed on March 14,1990. The rules were called “March 14,1990 final rules” under CIlA ‘67 
(HCFA, 1990a). These new rules defined explicit grading practices and what constituted 
acceptable laboratory performance. The “final rule” has formed a framework for establishing the 
CLlA ‘88 standards for quality control, quality assurance, record keeping, and proficiency 
testing. The proposal was published as a “final rule” and constituted current regulations for 
laboratories perfoxining interstate testing andor participating in the Medicare/Medicaid 
programs. In fact, CLIA ‘88 regulates virtually all clinical laboratories. Under CLIA ‘88, 
laboratories are regulated by either specialty, subspecialty, analyte, or individual tests. The 
privilege to perform tests is heavily weighted toward successful participation in proficiency 
testing of those areas for which the laboratory is seeking licensure or certification. 

e 

8. PFoficiency Testing under CLIA ‘88 
Most notably, CLJA ‘88 mandates proficiency testing of all clinical laboratories (HCFA, 

199Oa). The House conference committee wrote that it believed in “ ... detemining a laboratory’s 
competence (through proficiency testing) since it purports to measure actual test items” and ‘‘that 
proficiency testing should be the central element in determining a laboratory’s competence 
(HCFA, 199Oa).” In other words, the regulatory process to evaluate the quality of the laboratory 
performance is primarily based on proficiency testing results. 

GLIA certified and Medicare-approved labs are requ id  to enroll in DHHS approved 
. proficiency testing programs for each specialty and subspecialty of service for which they seek 
certification (HCFA, 1991). Currently, there are approximately nineteen approved PT programs. 
When a laboratory wishes to be certified in an area, it must notify HCFA of the appropriate Pl“ 
program chosen, participate in it for one year in a routine manner, and sign a f o m  (with 
exception in the area of cytology) attesting that they did not give the PT sample any different 
-ament than routine patient samples. 

three times per year (i.e., three testing events per year). After the laboratory has tested the 
In general, proficiency testing programs will provide five samples for each analyte or test a 
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samples, the results are graded by the PT provider. The results are compared with the consensus 
answers from referee laboratories for the same specimens. With few exceptions, the passing 
score is 80%. If a laboratory receives a failing score on a PT, the laboratory must take necessary 
actions to find, correct, and document any problems in the testing pedormance. If the lab fails to 
perfonn acceptably for a given subspecialty (e.g., failure in two out of three PT events), UTA 
certification will be terminated and Medicare disapproved, but only for that subspecialty. In 
addition, if it is determined that a laboratory has intentionally referred a proficiency test 
specimen to another laboratory, the laboratory will lose its Medicare approval and will have its 
certification revoked. 

strengthen and improve proficiency testing.” For example, regulatory or accreditation systems 
that use PT as a performance criterion recognize that single failures are not uncommon. Under 
CLJA regulations (which 8 ~ y :  also adopted by accreditation agencies certified as meeting CIllA 
requirements by the HCFA), a laboratory must fail either two consecutive PT events or two of 
three events before a regulatory response occurs. The new rules for proficiency testing are more 
explicit than the guidelines found in GLIA ‘67. For example: a quarterly PT with uniform 
grading system was established; authority was given to the government to conduct on-site FT to 
assure that samples were handled without special treatment; and PT results wene to be made 
available to the public. What was also explicitly written into the law was specific language 
concerning proficiency testing and PT programs. This included enrollment in a program; testing 
of samples; successful participation; procedures for reinstatement after proficiency test failure; 
and approval and disapproval procedures for PT programs. Enrollment and successful 
participation in proficiency tests by laboratories are conditions in the new rule. The current 
requirements emphasize the increased importance of evaluating and achieving a passing score on 
specimens of known content, which ax to be processedhested as if they were patients’ samples 
and serve as a measure of laboratory quality. 

cytology is unique within CLIA ‘88 in that it is the only laboratory specialty for which Congress 
wrote specialty specific standards [l, Sec. 353(0(4)(B)]; in compatibility testing, failure of 
attaining a score of at least 100% in a proficiency testing event is unsatisfactory while in most 
other specialties, scores less than 80% is considered a failure) (HCFA, 1990a; Laessig and 
Ehrmeyer, 1992; Lanphear et al., 1992). With the passage of cL;IA ‘88, standards were also 
developed in newer specialties such as cytogenetics, DNA probes, molecular genetics, and 
updating standards for other areas ranging from histocompatibility testing to cytology. 
Currently, C I A  ‘88 requirements apply to all 150,000 hospital, reference, physician, and 
clinical laboratories in the United States. 

/ 

I 
Recognizing the shortcomings of this assessment method, CLIA ‘88 “...is designed to 

In addition, each specialty and subspecialty have requirements unique to that ami (e.g., 
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rable II-1 Comparison of Clinic; 

MedicarelMedicaid Program 

o designed for laboratories 
receiving Federal 
reimbursement for 
laboratory tests 

o no consistent grading of FT 
(varies from state to state) 

o licensure by specialty / 
subspecialty 

Regulatory Programs 

CLIA 1967 

o designed for interstate 
commerce laboratories 

o PT grading criteria is 
standardized nationally 

o PT surveys are the basis 
of licensure 

CLIA 1988 

o regulates all clinical 
laboratories with few 
exceptions 

o more explicit guidelines 
regarding PT 

o licensure by individual 
tests, analyte, specialty and 
subspecialty 

providers 

newer specialties 

o criteria developed for PI’ 

o standards developed for 

D. Quality Assurance / Quality Control and Proficiency Testing in Clinical Laboratories 

combination of: (a) self assessment; (b) self improvement and education; (c) quality 
assurancdquality control program; (d) accreditation; and (d) regulation. A laboratory may assess 
its current performance through a variety of methods including internal QC, internal audits, and 
most notably proficiency testing. After determining the areas of deficiency, laboratory directors 
can incorporate corrective and preventive actions such as QC methods, training, and/or education 
programs toward those areas to improve laboratory performance. Another important aspect of a 
laboratory’s QNQC program is that it often adheres to standards and guidelines created by 
specialty organizations or committees (Le., Virology Committee! of the AIDS Clinical Trial 
Group; National Institute of Allergy and Infectious Diseases-Quality Assurance Program; 
American Association of Blood Banks; American Society of Histocompatibility and 
Immunogenetics; British Society for Haematology; British Blood Transfusion Society). Most of 
these organizations have developed proficiency testing procedures in their standards (Growe, 
1996)(Boulton et al., 1987)(Yen-Liebeman, 1996). Some laboratories have taken the initiative 
to develop their own internal blind proficiency testing programs. One such program has been 
established by a clinical microbiology laboratory in which testing is administered with 
progressive levels of organism identification difficulty (Estevez, 1980). Most notably, 
accreditation by a private sector organization (such as the College of American Pathologist’s 
Laboratory Accreditation Program, or the Joint Commission on Health Care Organizations) is an 
indication of a laboratory’s commitment toward quality and laboratory improvement. Therefore, 
successful FT results and subsequent accreditation have symbolized that a laboratory can offer 
quality results and ensure quality patient care (Hodnett, 1999). The federal government has 
published regulations and requirements that a clinical laboratory is required to uphold. Under 

The intent of a QNQC program is to improve laboratory perfomance through a m 

a 
15 

 and do not necessarily reflect the official position or policies of the U.S. Department of Justice. 
 been published by the Department. Opinions or points of view expressed are those of the author(s) 
This document is a research report submitted to the U.S. Department of Justice. This report has not 



current regulatory processes, a laboratory must be licensed or certified to perform certain tests. 
It is worth noting that the federal government recognizes laboratories that are accredited by 
organizations with so-called deemed status. A laboratory accredited by an organization with 
deemed status is equivalent to a laboratory that has been licensed or certified by designated 
government agencies. 

The fmt PT programs were voluntary and based on the analysis of prepared solutions 
whose contents andor concentrations were unknown to the analysts. The first proficiency 
testing program began in 1946 when Sunderman distributed anonymous specimens to hospital 
laboratories to assess laboratory performance and to standardize results. They found that results 
varied widely among laboratories @elk and Sunderman, 1947). Through interlaboratory 
comparison and consensus results, laboratory directors could assess the quality of work 
perfonned in their laboratories and ascertain the causes of analytical discrepancies. 

the first national proficiency survey called the Standard Solutions and Materials b g r a m  
(Wagner, 1997). This program was similar to the one conducted by Belk and Sunderman. In 
general, PT programs were viewed primarily as a mechanism for continuous, incremental 
improvement process. It was this underlying philosophy that led CAP to organize, promote and, 
in essence, to mandate proficiency testing as a criterion for laboratory accreditation, CAP 
accreditation was not based exclusively on acceptable proficiency testing results, but also on the 
successful evaluation of personnel standards, QC checks, intemaVextemal audits, education, and 
training. Gradually, it became recognized that in order to maintain high standards, the accuracy 
of laboratory measurements must be under constant professional surveillance (Sunderman, 
1992). Although participation in proficiency testing was voluntary, by the late 1940s and early 
1950s, compulsory PT was required by some professional societies, as well as some state and 
municipal governments. In the 1960s, proficiency testing became a standard practice in clinical 
laboratories. By 1961, the CAP had become what is now the largest voluntary peer review 
program in laboratory medicine, The CAP hoped that this voluntary accreditation program would 
help moderate the impact of anticipated regulatory control (Rej and Jenny, 1992). 

Simultaneously, internal QC efforts began to play an increasingly central role as 
laboratories perceived a need to ensure their analytic perfonnance. Samples derived from stable 
serum pools were repeatedly analyzed to generate numerical data that set limits for acceptable 
daily performance. The serum pools were shared among many laboratories and the results  we^ 
statistically reviewed by various organizations to provide both group and individual laboratory 
analytic limits of acceptable perfoxmance (Glenn, 1988). The fmt program of this type was 
developed in 1967 by Joseph A. Preston and involved 30 cooperating laboratories in the 
Colorado area (Copeland and Rosenbaurn, 1972). 

clinical laboratory community developed confidence in PT based on the following improvements 
(Laessig and -eyer, 1988): 

During the 1940s, the College of American Pathologists (CAP) was founded and instituted 

In the 1960s, interlaboratory surveys had become more efficient and comprehensive. The 

(a) “large pools of uniform quality assurance specimens could be produced and 

(b) data could be processed by large computers to yield compilations comparing 
preserved, 

individual results with the group’s consensus, mean value, or true value if known; 
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(c) surveys had been able to demonstrate if methods in routine laboratory use were 
accurate or possessed a known, measurable bias; 

(d) laboratory directors, when reacting to interlaboratory surveys, had demonstrated 
the ability to correct errors quickly; 

(e) schemes, based on state of the art measurements of interlaboratory imprecision, 
were available to grade results and to assist laboratory directors in initiating 
corrective actions.” 

These advances in the laboratory have been reflected in the dramatic improvement of PT i 
results from the 1940s to the late 1960s. In 1969, a retrospective look at 6 years of performance 
on CAP surveys was conducted by Skendzel et al(1970). They observed that the coefficients of 
variation had narrowed by 50% or more for all analytes Belk and Sunderman had studied, except 
for cholesterol. Other evaluations conducted more recently have confirmed that the large 
variances among individual laboratory’s results have diminished. 

With the passage of both CLZA ‘67 and ‘88, the regulatory process mandates proficiency 
testing of all clinical laboratories. The fundamental premise of mandatory proficiency testing is 
that by requiring all clinical laboratories to participate in an acceptable program, quality results 
will be ensured (Laessig et al., 1992b). An opposing view is that if the proficiency testing 
process focuses principally on laboratory performance, the primary incentive to pass the 
proficiency tests is to gain licensure (Laessig and Ehrmeyer, 1988). Nevertheless, three decades 
of fe&ral clinical laboratory standards have been associated with improved laboratory 
performance. In fact, it has been demonstrated that mandated proficiency testing enhances 
overall quality of clinical laboratory testing, including turnaround time, accuracy of results, and 
training of laboratorians while voluntary or self regulation have been found to be less effective in 
achieving goals (Boone, 1993) (Crawley at al., 1986). It has been acknowledged that proficiency 
testing does have limitations and that it may not be the optimum tool for laboratory regulation; 
however, many believe it is the single most cost effective means available to regulators for 
evaluating laboratories (Laessig et al., 1992a)(Bartola, 1988). Federal policy itself may not be 
capable of assuring quality performance in laboratories but it can be a powerful engine 
mobilizing resources to promote quality (Haxmnond, 1988). 

Under CLIA, proficiency testing is a regulatory requirement; however, the cIinical 
community still views PT as just one component of QA that is intended to improve laboratory 
and analyst performance along with education, training, and methods development (Boone et al., 
1985) (Salkin, 1997). It is worth noting that proficiency testing has also become an important 
tool for the evaluation of new technologies andor new protocols such as flow cytometry cross 
matching and DNA probing (Scornik et al., 1997)pewald et. al., 1997)Dewald et al., 19%). 
Currently, proficiency testing extends itself into almost all activities of the clinical laboratory 
including clinical chemistry, hematology, microbiology, immunology, anatomic pathology, and 
newer specialties including cytogenetics, and molecular genetics. Although CLIA’s  critics 
suggested that the mandated quality standards for PT would lead to a higher incidence of failed 
laboratories, it has not proven to be true; on the contrary, the inspection and PT performance data 
has strongly shown that overall quality of laboratories has been improved, which indicates that 
C L I A ’ s  mandated quality performance and standards for PT axz achievable (Ehxmeyer and 

e 

Laessig, 1999). a 
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E. Limitations of Proficiency Testing 

open proficiency testing is a relatively inexpensive method for assessing laboratory perfoxmance 
(Boone, 1988). Shahangian (1998) performed an extensive review of clinical laboratory 
proficiency testing and determined that there is a positive relation between PT perfoxmance and 
other putative quality indicators of laboratory perfomance; however, there are limitations to the 
usefulness of PT data. Proficiency testing data are an indicator, but not a definitive measure of 
laboratory performance. The limitations of PT practices m: (1) incomplete testing of the total 
testing process (”I’P); (2) special treatment of PT materials; (3) the “matrix effect;” and (3) how 
PT performance criteria are utilized. 

Compared to other forms of quality control checks such as internal and external audits, 

1. Incomplete Testing of the Total Testing Process 
Because proficiency testing materials originate from a different source than patient 

specimens, PT samples enter the testing process at the late pre-analytical phase of the total 
testing process (TIP) rather than at the beginning of the TTP. Therefore, open proficiency 
testing only assesses the analytical stage of the TI’P. 

2. Special Treatment of Proficiency Test Materials 
It is also generally believed that laboratories give special attention to known or open FT 
specimens and, therefore, the results from a proficiency test arc not truly repxesentative of 
routine performance of a laboratory. In a survey conducted by Cembrowski and Vanderlinde 
(1988), it was determined that various practices were used by laboratories to improve 
performance on PT specimens. These practices included replicate analysis, sending the PT 
sample to a designated analyst, analyzing PT specimens immediately after standardization and 
quality control, and delaying analysis until the analytic process was optimal. It is on the basis of 
findings like these that proficiency test results are often thought to be the best a laboratory can 
produce, (It should be noted that these issues have been addressed under CLlA ‘88 guidelines- 
laboratories must attest to the fact that no special treatment was given to proficiency test 
samples). 

3. Matrix Effect 
Typically, proficiency test specimens are manufactured samples that simulate patient 

specimens and because they are not the same, PT results can be difficult to evaluate and control 
(Duckworth, 1988). Specifically, contributions to error are the confounding effects of “fluid- 
matrix” caused bias, method instrument bias, and deviations from methods associated with 
analyzing PT specimens. Proficiency test specimens are suspended in solutions (a “fluid- 
matrix”) to approximate clinical and biological conditions. Clinicians have observed a “matrix 
effect” in which the fluid-matrix may destabilize the PT specimen over time and/or cause 
interference in instrument readings. Thus, the true value of the proficiency test may be biased. 
With today’s ever changing technologies, timely and continuous expert input is required to 
identify, correct, andor account for such things as matxix interference and method instrument 
bias. 
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4. Proficiency Test Performance Criteria 
A PT program should distinguish between good and deficient laboratories. As such, 

proficiency testing evaluation criteria must be used to determine whether or not a laboratory is 
perfonning acceptably. Aside from focusing only on the analytical stage of the ”P, some of the 
limitations of setting performance criteria are the fewer numbers of PT samples tested compared 
with patient samples, and difficulties in establishing ‘ h e  values” for samples. It is important to 
establish true values to ensure the basis of uniform standards in clinical laboratories. In response 
to these potential problems, the clinical laboratory community has developed four basic means 
by which proficiency test target values may be established: (a) consensus values or peer p u p  
statistics after appropriate outlier exclusion, submitted by participating laboratories; (b) analysis 
of specimens by definitive methods or protocols correlated to definitive methods; (c) referee 
laboratories; and (d) documentation of the composition of the specimen by design and method of 
manufacture, by the manufacturer. 

means and specified limits (usually 2 or 3 SD from the peer group mean) or a specified 
percentage or interval from the target value or “true value.” One of the disadvantages of using 
peer group statistics is that they do not take into account systematic or random errors specific to 
the methodology (Rej and Jenny, 1992). In addition, it is possible that laboratories might 
standardize and calibrate on a biased consensus result. In order to produce a more accurate 
assessment of the overall quality of laboratory testing within an interlaboratory survey, a 
proficiency testing program should involve participation by a wide spectrum of laboratories 
representing all levels of performance. 

As an example of (b) above, the National Bureau of Standards (NBS), [now known as the 
National Institute of Standards and Technology (MST)] has recognized the value of assigning 
definitive values (as opposed to consensus values) to the analytes in interlaboratory surveys and 
has detemined the practical analytic goals for accuracy. External quality control programs that 
use accuracy based target values and futed evaluation limits can provide a technological basis for 
improving interlaboratory accuracy. These definitive values, or target values, may be 
determined through the use of exacting protocols, state of the art equipment, and methodologies 
(Welch and Hertz, 1988). Developing new methodologies, however, is not without its 
disadvantages. These methods are often slow, tedious, costly and may necessitate development 
of new techniques (Glenn, personal communication, 1996). 

The methods for the analysis of a particular analyte may differ from laboratory to 
laboratory. Because of the variety of methods andor instrumentation available to laboratories, 
clinicians have been concerned with the uniformity of proficiency test results and the possible 
effects on a survey. In a study conducted by AuBuchon (1991), all the analytical methods for the 
analysis of alanine aminotransferase (ALT) were compared. With regards to test results, only 
small differences were found among analytical methods. Nevertheless, the NIST has developed 
definitive methods for use in testing certain andytes. The number of andytes for which 
definitive methods are available is small; however, for those analytes that do not yet have 
definitive analytic methods, survey-verified grand consensus mean values often come very close 
to true values as shown by Ehnneyer and Laessig (1988), Gilbert (1978). k n i s  (1976) and 
Hartmann et al(1985). 

I 

The most common PT grading criteria based on consensus values is the use of peer group 

a 
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F. Factors Relating to Proficiency Test Performance 

laboratory characteristics including duration of participation in a PT program, personnel 
qualifications, laboratory environment, testing methodologies and automation, and QC 

Performance in proficiency testing programs has been shown to be related to several 

p e d m s .  

1. Duration of Participation I 

A long accepted quality assurance maxim holds that “anything improves if you measure it” i 
(Hammond, 1988). The notion that performance in proficiency tests improves over time is 
generally accepted. In fact several studies have been conducted to determine whether rates of 
unacceptable results decrease as laboratories gain experience in interlaboratory comparison 
programs. Hansel1 and Haven (1979) first showed long-tern improvements in interlaboratory 
agreement in the CAP Ligand Assay sweys from 1972-1978. In Data ReCAP, 1970-1980, 
researchers for the CAP showed that interlaboratory agreement improved markedly for most 
analytes over time; improvement was particular striking in the fmt two years of a PI’ program 
(Elevitch, 1981). More recently, data was examined from CAP surveys from 1987 to 1993 
molen et al., 1995) in the areas of chemistry, hematology, immunology, and blood banking. 
The authors found that laboratories with consistent participation show consistent and statistically 
significant improvement in performance for the first 3 to 4 years of proficiency testing and that 
laboratories with more experience in proficiency testing have lower rates of unacceptable results. 

2. Personnel Qualifications 
More experienced, better trained analysts, greater specialization of laboratory workers as 

well as certification of technologists are also related to PT performance. CLIA ‘88 called for an 
assessment of personnel competency, In response, a review of personnel standards was 
conducted in 1996 by Peddecord et al. in which the relationship between laboratory personnel 
regulations and laboratory performance was examined By utilizing proficiency tests rtsults as a 
measure of lab pexfomance in relation to personnel regulations, it was determined that higher PT 
results were usually associated with higher personnel qualifications. The study also examined 
the concepts of cost-effective analysis (dollars expended per health outcome attained), cost- 
benefit analysis (dollars expended per dollars of benefit achieved by placing value on various 
states of being) and cost-utility analysis (dollars expended per life years saved) of personnel 
regulations. The paper has described these as being difficult to perform due to the fact that them 
is no standard method to do this. Finally, the issue of competency assessment was addressed. 
Some of the factors include technical competence, professionalism, and lporals and ethics. The 
researchers concluded that such an analysis would also be difficult to perfom due to differing 
opinions of competency. Jenny et d.’s (ZOOO) article on the causes of unsatisfactory performance 
in proficiency testing of toxicology laboratories provided several insights in identifying causes of 
laboratory emr. Guidelines were produced to assess laboratories in deciphering the causes of 
spurious results and what was termed “commoncause analytical error.” Spurious results were 
often caused by misinterpretation of instrument codes and mishandling of data on instrument 
printouts. Common-cause analytical emr was most commonly attributed to systemic e m  and to 
“calibration drift (mr).” The PT provider plays a critical role in identifying common causes of 
error among participants and sharing this information with manufactums of instrumentation. 
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Laboratory tolerance of error must be informed by the performance limits of the instrumentation 
itself. 

3, Laboratory Environment 
It has been demonstrated that certain types of laboratories, specifically hospital and 

independent laboratories, tend to perform better in proficiency tests than physician office 
laboratories. Belsey and Baer (1986) observed a PT passing rate of 95% in hospital and 
independent laboratories as compared with a rate of 694 to 86% for physician office 
laboratories. Stull et aI. (1998) observed that the aggregate rates of satisfactory event 
perfomance for all regulated analytes, tests, and specialties were 97% in hospital and 
independent laboratories and 91% in all other testing sites. The hypothesis for worse 
performance in non-hospital and independent laboratories is that these laboratories were 
previously unregulated and not required to take proficiency tests until 1994, and, therefm, 
probably reflects lack of laboratory expertise and/or experience with proficiency tests. 

certain analytes such as cholesterol (Erickson et al., 1991) and glucose (phillipou et al., 1990). 
Shehangian (1998) detennined that increased institutional size and laboratory workload have 
also been generally related to improved PT performance and less variation in chemistry, 
bacteriology, parasitology, and qualitative hematology. 

4. Testing Methodology and Automation 
Another explanation that should not be overlooked is advances in testing methodology and 

Better PT performance has also been positively associated with increased test volume for 

automation. In physician office laboratories, automation was related to increased precision and 
reduction in error rate by a factor of 1.5 to 3 (Bloch et al., 1988). 

5. Quality Control Procedures 
Jones et al. (1991) described improved performance in the CAP Microbiology Surveys 

from 1972 through 1989 and attributed many of the improvements to interlaboratory 
standardization of methods. Positive relationships between better quaIity control practices and 
better proficiency test performance are also significant. Lawson et al. (1988) showed that PI' 
results are related to measures of perfomance in a laboratory's quality control system. In 
addition, they detennined that a laboratory's accreditation status can affect PT results. A review 
of microbiology laboratory performance over a 20-year period was conducted by the Ontario 
Medical Association's Laboratory Proficiency Testing Program (LPTP) (Richardson et al., 
1996). This study, in general, has revealed that performance improved over time and has 
determined that poorly performing laboratories had common characteristics, including 
inadequate supervision, limited continuing education opportunities, lack of effective quality 
control, use of nonstandardized methods, poor documentation of work performed, and over 
investigation and over reporting of clinically irrelevant bacteria. 

Two recent studies (Strand, 1994; Bloch et al., 1988) have concluded that improvement of 
laboratory perfomance was not the direct result of the PI' process itself, but primarily because of 
two factors: (1) extensive education that was a key component of the larger QNQC program; 
and (2) voluntary withdrawal from testing by laboratories dispIaying poor perfomance. Witte et 
al. (1997) studies more than 200,000 clinical chemistry results and sought to identify differences 
from expected values. Only 98 results were deemed unacceptable and, of these, only 9 judged to 
potentially cause error in patient management. The authors compared such unacceptable rates 
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with other industries like electronics, physicians office laboratories, and HW testing in the 
military. Whereas earlier authors attributed the majority of emrs to sample mix-ups, the present 
authors believe the unacceptable performance was possibly the result of malfunction of 
automated analytical equipment. 
G. Other Examples of Quality Assurance / Quality Control and Proficiency Testing 

as environmental and industrial testing. These laboratories test in a wide range of areas 
including water bacteriology, wet chemistry, trace metals, lead testing, pesticides and food. I[n 
the same fashion as the clinical laboratory community, specialty organizations such as the 
Association of Official Analytical Chemists and the International Organization for 
Standardization have developed PT guidelines and QNQC standards. Some of these PT 
programs include the American Industrial Hygiene Association' (AHA) Environmental Lead 
Proficiency Analytical Testing Program (ELPAT) and the UK's Food Analysis Performance 
Assessment Scheme (FAPAS). One example of governmental regulation in environmental 
laboratories began with the passage of the Clean Water Act in 1972 and the Safe Drinking Water 
Act in 1974. This stimulated regulations administered by such agencies as the Environmental 
Protection Agency (EPA), the Food and Drug Administration (FDA), and the National Institute 
of Occupational Safety and Health (NOSH). Federal regulation has also led laboratory 
accreditation by "deemed" accrediting organizations such as the New York State Department of 
Health, AIHA, and the American Association for Laboratory Accreditation '(A=). Like the 
clinical laboratory, industrial chemical laboratory accreditation is awarded by appropriate 
organizations when QNQC Miteria as well as proficiency testing are fulfilled. In addition, 
certification is given to laboratories by approval category rather than individual test. In other 
words, a laboratory is only qualified to pexfonn categories of similar tests based on results of 
proficiency testing. There are certainly many parallels, and researchers in this area have arrived 
at the conclusions similar to those the clinical laboratory community has reached-that 
proficiency testing, coupled with strong QNQC programs and statutory authority provides the 
incentive for laboratories to maintain high levels of perf'o-ce leading to improvement (Esche 
and Groff, 1997)(Key et al., 1997)(Thompson and Wood, 1993)(Daly and Asmus, 1985). 
H. Comparing Blind and Open Proficiency Testing 

of clinical laboratories for many years. These specimens are considered open, or dcclated, 
samples. In other words, the specimens are hown to be PT specimens; however, the correct 
responses are unknown to the analyst. The proponents of open testing have recognized its value, 
as well as its limitations. Since most PT specimens are identified as such, the laboratory staff 
know they are being tested. Consequently, open Fl" and other routine forms of evaluation where 
the examiner knows hdshe is being tested, are measuring ideal analytic capabilities rather than 
those under routine conditions. Prior to the passage of CLIA '88, many accepted that 
proficiency test specimens receive special treatment, and at least one study documented this 
observation (Cembrowski and Vanderlinde, 1988). Another study also documented evident 
collusion on proficiency tests among physician office laboratories in a small geographic area 
(Boone, Heam and Lewis, 1985). As a result of such experiences, it has been suggested that if an 
unknown or blind PI' specimen were submitted to a laboratory in the guise of a routine specimen 

QNQC and proficiency testing have also played important roles in non-clinical fields such 

i' 

Mailed proficiency testing samples have served as a basis for evaluating the perfoxmance 
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and is undetected, it could not receive special attention. Hence, the results of a blind pT would 
be a “truer” measure of laboratory performance. 

e 
1. Urine Drug Testing and To~cological Analysis 

Blind testing in forensic urine drug testing (FUDT) has an extensive history and literature. 
Currently, some proficiency testing programs, such as the Department of Defense’s proficiency 
testing program for FUDT (Smith, 1990) and HN testing, are blind. The first FUDT PT 
programs were conducted by the CDC and NIDA from 1972 to 1981. Nearly all of the studies 
comparing blind PT to open FT performance are based on survey data collected from the 
laboratories participating in the CDC and/or NIDA programs. The first studies were qualitative 
in nature and the assessment of laboratory perfonnance was based on the percent of correct drug 
detections (Lamotte et al., 1977; Mason, 1981; Boone et al., 1982; Hansen, Caudill, and Boone, 
1985). The blind PT samples (drug free urine specimens spiked with a variety of commonly 
abused drugs) were submitted as patient specimens to a group of FUDT laboratories. 

et al, 1977) and looked at data from two blind vs open trials, occurring in 1973 and 1975. 
Participating laboratories were given a set of open PT specimens and, at the same time, were 
given an identical set of specimens submitted through hospital administrators or physicians and 
disguised as ordinary patient specimens. In every case for which comparative data were 
available, the laboratories detected a greater percentage of the drugs in the open samples than in 
the blind samples. 

In a study conducted by Hansen, Caudill and Boone (1985). 13 laboratories were evaluated 
with blind proficiency test specimens from 1973 to 1981. Each year, 100 blind samples were 
distributed to each laboratory. These blind results were compared against CDC open PT test data 
from 1979 to 1981. The findings consistently showed that blind FT samples resulted in a lower 
correct response rate and higher rate of false negatives. In addition, in spite of advances in 
methodology, the results from blind PT did not improve significantly over time. 

areas of drug monitoring, drugs of abuse, chemistry profile, and blood lead (Boone et al, 1982). 
The study involved the comparison of three types of surveys the CDC had conducted: 1) on-site 
surveys in which trained personnel visited laboratories that had experienced performance 
problems in the quarterly mailed proficiency tests and reviewed the laboratories’ analytical 
procedures by using carefully referenced samples to determine sources of errors and providing 
assistance in correcting them; 2) special assistance surveys and then telephone consultations 
were conducted to correct the problems; and 3) blind surveys in which carefully referenced 
samples were sent through normal patient sample acquisition routes to assess the actual day-to- 
day performance capability of the laboratories. Again, the authors found that blind PT scores 
were “27 percentage points lower than the mailed cumulative averages” and that “...each 
laboratory’s blind proficiency testing perfoxmance was rated unacceptable (Boone et al., 1982):’ 
In addition, the results of this study suggested that on-site surveys by trained lab surveyors and 
special mailed assistance surveys can be very effective in identifying the source of analytical 
emors. 

Quantitative studies were also conducted using blind samples spiked with various 
concentrations of analytes (Mason, 1981; Davis, Hawks, and Blanke, 1988). The results were 
similar to the original qualitative studies in that a surprising number d laboratories failed in the 
identification of a compound or a false identification was reported Similarly, a large number of 

The first comparative analysis of proficiency test results was conducted in 1976 (Lamotte 

0 

A study was completed that examines CDC proficiency test data from 1978-1980 in the 

0 
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r e p o d  quantitative results were outside an admittedly arbitrary acceptable range of the target 
values (‘2 Standard Deviations (SD) from the mean or Coefficient of Variation (CV)’15% from 
target value). 

In 1981, a more comprehensive study was published which reviewed data for laboratories 
performing toxicological analysis (Mason, 1981). Both qualitative and quantitative blind 
proficiency test samples were examined. Along with FUDT PT, the results of proficiency testing 
surveys in the area of toxicological analyses of human sera were analyzed In a particular 
forensic toxicology proficiency test survey, the investigator looked at data from the 1950s and I 

earlier.” Examination of CDC blind FUDT PI’ data from 1973 to 1980 reveals that correct 
responses ranged from 36-60% in comparison to 100% comct scores on open mailed PT and on- 
site surveys. In contrast, the study looked at - surveys from 1979 and 1980 and determined 
that “...participants scored ahnost as well as reference laboratories” and that “...identification was 
very high and slightly exceeded that of the referees.” Examination of data from blind proficiency 
testing in quantitative toxicology reviewed results from analyte to analyte. The study detennined 
that most of the acceptable responses (CV was no more than 15%) were for analyses of familiar 
analytes such as ethanol, phenobarbitol, digoxin, and theophylline. The study also looked at two 
laboratories that participated in two blind PT studies in 1980. The two laboratories averaged 
64% and 41% incorrect responses. These errors were “almost entirely false negatives” (Mason, 
1981). 

In 1987, the American Association of Clinical Chemistry (AACC) evaluated the ability of 
subscribers to the AACC Toxicology Survey Plus program to assess accurately the presence or 
absence of five drugs of abuse which wefe cannabinoid, cocaine, morphine, methamphetamine, 
and phenylcyclidine (Frings, White and Battaglia, 1987). They determined that urine drug 
testing “can produce accurate results.” The overall accuracy was 99.296, the false negative rate 
was 0.8% and the false positive rate was 0.05%. In response to criticism that the FT samples 
were open, the AACC repeated the study in 1989 (Frings, White, and Battagha, 1989) by 
supplying participating laboratories with blind specimens. The blind results were comparable to 
the open PT results and the overall accuracy was 97%, the false negative rate was 2.36%, and 
there were no false positives. Although there was a slightly higher rate of false negatives, the 
investigators once again concluded that urine drug testing “can be accurate.” 

Thus far, the results suggest that in general, laboratories pedom much better when the 
staff members know they are being tested. The greater attention given the open PI’ samples 
versus the blind samples seems to account for the difference in performance. It has been 
postulated that for certain analytes, the employment of less sensitive testing could be the cause of 
lower c o m t  response rates on blind tests (Hansen, Caudill, and Boone, 1985; Davis, Hawks, 
and Blanke, 1988). If a particular test is not specified, the laboratory may opt for a less 
expensive test or method which may be less sensitive. Almost all of the aforementioned studies 
support the desirability of blind proficiency testing. 

the 1980s and discovered that the 1980s results “show variability not unlike that of twenty years I 

2.clinicalch~try 
Glenn and Hathaway (1979) examined data fkom a hospital chemistry laboratory’s QC 

program in which specimens (originally derived from previously used quality control sera whose 
values had been established many times) were re-submitted as patient specimens. The study not 
only examined analytical results, but also pre  and post-analytical emrs. These mors include: 
clerical errors; average turnaround time for statistical procedures; printer malfunctions; specimen a 
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handling problems; distribution failures; failures to perform all requested tests; time stamping; 
lost reports; and specimens misidentified in laboratory processing. In contrast to the FUDT PT 
studies, the study found that the analytical results from the blind specimens were comparable to 
the open samples; however, the authors found that blind quality assurance was useful in 
detecting problems in the pre- and post analytical phases. 

Reilly et al. (1996) tested 22 laboratories in the specialty of blood lead analysis by using 
828 specimens, both blind and open, from cows and/or goats that had been fed lead salts. Of the 
22 laboratories involved in the study, six (27%) had open proficiency test scores of more than 
80% and blind proficiency test scores of less than 80% using CLIA ‘88 criteria for result 
acceptability. In addition, two (9%) of these six laboratories had open FT scores that w m  
higher than blind PT scores by more than 35%. The results of the study implied that most 
laboratories’ open and blind proficiency test performance were comparable; some, however, 
failed the blind PT but passed the open PT using CLZA grading criteria. 

e 

3. Human Immunodeficiency Virus 0 Testing 
In the late 1980s and 199Os, several blind trials were conducted in the field of HIV testing 

(Damato et al., 1988; Peddecord et al., 1988a, 1988b, 1988c; Schalla et al., 1996). Comparable 
to the Glenn and Hathaway (1979) internal QC sera study, analytic errors were less of a problem 
than nonanalytic errors. In 1988, the Department of the Amy evaluated HN testing laboratories 
that were part of its total quality assurance program (Damato et al., 1988). Each of the 
participating laboratories was rated on eight criteria including open and blind testing. In 
addition, the laboratories participated in internal and external proficiency panels for a period of 
12 months. The authors found that blind PT results were nearly as good as open PT results 
(99.6% correct response rate in blind versus 100% in open). Furthermore, out of 1098 blind 
samples, only four errors occurred (0.4%) and all were false negatives. 

to develop a method for establishing a blind proficiency testing system for H l V  testing 
(Peddecord et al., 1988a, 1988b, 1988~). The goal of this study was to detemine the 
practicability of blind proficiency testing and assess the feasibility of expanding such a system. 
This study was the first blind study in which human sera was used. Analytic and nonanalytic 
issues were examined and the authors found that test results were of “...high accuracy and 
relatively few errors attributable to laboratory performance.” The few analytic en-ors that did 
occur were all false negatives. The explanation for these false negatives was that less expensive 
(therefore less sensitive) tests were being used which resulted in decreased sensitivity. 
Nonanalytic issues examined included turn around time, charges for testing and report content 
analysis. The study concluded that blind FT had been most useful in identifying nonanalytic 
problems and that although blind PT does provide a more valid measurement of routine 
pexformance levels, the “complexity and expense limits blind proficiency testing as an external 
quality assurance tool.” 

HIV detection. The method used in this study was the split specimen design, which involves 
splitting the specimen to the testing laboratory as a patient sample (blind PT) and the second split 
specimen was sent to the CDC. The CIDC then split this specimen three ways. One of the three 
split samples was sent as an open PT to the same testing laboratory, one other was tested by the 
CDC (the reference laboratory) and the third was frozen and tested in the event that the hth the 
open and blind sample tested by the target laboratory disagreed with the reference laboratory 

e 
In 1992, a study was funded by the CDC and the Association of Schools of Public Health 

Schalla et al. (1996) also conducted a blind versus open performance evaluation involving 
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result. Of the 6967 pairs of split specimens, there were 61 (0.88%) discrepancies between the 
reference laboratory and target laboratory. About half of these discrepancies were also attributed 
to different sensitivities of the test kits. Of the 25 inaccurate results (i.e., comparison of the 
results from the open specimens and its blind specimen counterpart) obtained by the testing 
laboratories, 14 involved blind samples only, 9 involved open samples, and 2 involved both. 

4. Conclusion 
In general, the results fiom many of the earlier comparative studies show that laboratories 

perform better in open proficiency tests than blind proficiency tests. In addition, blind PT seems 
to detect more problems, particularly false negatives. However, later studies (late 1980s to 
present) show that open and blind results can be comparable with little or no differences. 
Presumably, this is due to improved technologies and higher laboratory standards. It is also 
possible that the better performance observed in open testing may be analyte dependent and may 
not be statistically significant. Lack of statistical significance in some cases may be due to 
inadequate statistical power resulting from insufficient sample size. Recognizing the advantages 
of blind PT in assessing laboratory pedormance, Davis et al. (1988) concluded that blind 
proficiency tests "should be conducted whenever the logistics can be worked out by contractors 
for laboratory services, clinicians using laboratory services, and the laboramries themselves to 
assure the continuation of quality service." 

The general consensus of the clinical laboratory community is that blind proficiency 
testing, on a national scale, would be difficult to administer (especially in laboratories with a low 
volume of case work). The providers would be faced with distributing samples to a large 
number of facilities (-150,000). In addition, the costs of a blind PT have been estimated to be up 
to ten times the cost of an open PT (Boone et al., 1982). Even more problematic are the quantity 
and different types of samples that must be manufactured, Le., given the number of challenges 
mpired by CUA, a sufficiently large sample would be needed to establish a target value and to 
ensure all participants received standard samples exposed to the same environmental variables so 
that submitted results could be evaluated fairly. 

Another potential problem is the possibility the blind proficiency test specimen will be 
recognized by the analyst. Changes in routine data handling protocol due to shortened data 
handling deadlines could potentially reveal the identity of the sample to the analyst. In addition, 
manufactured specimens used in QC activities may be recognized by their appearance, thus, may 
be detected as a PT specimen by analysts. A logistical problem with a distribution of blind 
proficiency test samples is the possibility that patient samples selected for blind specimens may 
be infectious. This could create an additional hazard for QA personnel and analyst alike. 
Untested sera or known infectious sera cannot be sent by common carriers unless identified and 
labeled as such. 

Evident in the studies and trials conducted, a blind proficiency testing program can be 
successful but most likely on a small scale. Clinicians agree that a good compromise between an 
external open and external blind PT is intralaboratory blind testing. Essentially, this is a 
voluntary program in which a laboratory would conduct its own internal blind PT. There m 
many ways to conduct this type of program, including: (a) random *analysis of a patient 
sample; (b) introduction of a test sample as a routine specimen; or (c) introduction of a blind 
specimen by another laboratory. Although these are not mandated practices, some clinical 
laboratories incoprate these practices into their QNQC programs (Grannis et al., 1972; 
Gambino, 1990; Engebretson et al., 1992). 
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Although blind proficiency testing may be a better tool than open proficiency testing in 
assessing laboratory performance, as well as in obtaining a better estimate of laboratory error 
rates, its problems have precluded adoption as a national mandatory practice. CLIA ‘67 and 
CLIA ‘88 do not mandate blind PT, however, laboratories wishing to be licensed must 
participate in an external open FT program that is available from 14 CLIA approved proficiency 
test providers (incidentally, only 4 provide the full spectrum of PT). If a sanctioned, national 
clinical blind PT program were to be administered, the few approved proficiency test providers 
would have to substantially modify their current programs. 
I. Error Rates in Laboratories 

The issue of determining a laboratory’s “emr rate” has been a topic of debate and 
confusion in the clinical and forensic communities. This debate has been spurred on by the 
suggestion that a quantitative error rate of a laboratory should be used in the weighing of 
evidence in litigation. In the past, the term “error rate” has been used loosely, and due to 
misconceptions on the part of some authors and commentators, proficiency testing was once 
thought to measure the “true” proficiency of a laboratory (HCFA, 1990; Gmnis et al., 1972). In 
fact, the National Research Council recommended in its first report DNA Technolo- 
Forensic Science, that “laboratory error rates should be measured with appropriate proficiency 
tests (NRC, 1992).” Furthermore, the U.S. Supreme Court has offered the observation in its 
landmark Daubert decision that courts “should consider the hown or potential rate of emf‘ 
(cited in Daubert v. Merrell Dow Pharmaceuticals, Inc (see Case Citations). As a result, 
defendants and some legal commentators have proposed that the risk that a laboratory ador 
handling errors that might falsely incriminate a suspect could be estimated from proficiency test 
results, and that laboratory error rate values should be combined with the random-match 
probability to determine one summary statistic for use in litigation (NRC, 1992; Lempert, 1991; 
Saks and Koehler, 1991, Koehler, 1993; Federal Judicial Center, 1994; Thompson, 1995). 
Currently, at least one court has held that a laboratory’s proficiency testing record must 
accompany its estimate of the probability of a matching profile (e.g., U.S. v. Porter, see Case 
Citations). 

The idea of modifying the random match probability is an alternative to be considered; 
however, the problem with this approach is that a laboratory’s error rate may not be reliably 
determined by PTs, open or blind. As discussed earlier, the extent to which proficiency test 
results reflect laboratory p e r f o m c e  depends on a number of factors, including: 

e 

’ 
(a) the similarity between PT samples and patient or crime scene specimens; 
(b) the qualifications and experience level of personnel who analyze the samples; 
(c) the need for a sufficient number of challenges over time in order to distinguish 
between an occasional random error and repeated errors within a laboratory; 
(d) the fact that many errors occur in the preanalytic and post-analytic phase while open 
PT measures analytic errors; 
(e) the belief among proficiency test experts that with limited test data, interlaboratory PT 
is effective in detecting bias but fails to detect reproducibility. 

Nutting et al., 1996). 
(Grannis et al., 1972; Kaznierczak and Catrou, 1993; Laessig et al., 1989; 

The experience of commercial laboratories participating in the California Association of 
Crime Laboratory Directors (CACLD) DNA PT studies in 1987-1988 (Kuo, 1988) is a good 
example of how proficiency test  results may be employed as error rates by the courts. In this 
proficiency trial for three commercial fm, sample handling was attributed to the two false 0 
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match mors  reported by one fixm involving 125 samples. This commercial laboratory was 
assessed an error rate that was used in courts based on single match emrs. 

The fundamental concern is that proficiency testing, to date, has been so limited that it is 
not representative of a laboratory’s general perfoxmance and therefore should not be portrayed as 
an “error rate.” Unless proficiency tests m offered with sufficient frequency over an extended 
time period, it may not be possible to use such results to approximate an error rate. Additionally, 
the CACLD results were based only on aggregate results of the proficiency tests and did not 
distinguish between error that occurred in the analytical and nonanalytical phases of the testing 
process. In order to gain a better understanding of the complete process, it is necessary to look at 
all errors from the beginning to the end of the testing process. The testing process consists of 
preanalytical, analytical, and postanalytical phases in which errors can occur. As an example, a 
clerical error would be considered a nonanalytical error while a technical error would be 
considered an analytical error. 

The actual rate of laboratory error, and its preanalytical, analytical, and postanalytical 
components, have not been extensively studied in the setting of the current clinical laboratory 
(Kazmierczak and Catrou, 1993); however, previous reports on rates of laboratory error showed 
that the majority of mistakes were due to technical errors associated with manual portions of 
laboratory tests, sample switching, clerical errors due to mistakes in the manual calculation of 
test results and transcription errors. Advances in technology, such as automated sample 
processing, bar coding, standardization, quality control, result reporting, and implementation of 
sophisticated QNQC programs have undoubtedly helped to reduce error rates. 

setting. Hoeltge and Duckworth (1987) have reported on the reasons for 583 PT failures found 
during the 1986 CAP Survey challenges from 27 laboratories. Klee and Forsman (1988) have 
discussed reasons for 89 PT failures observed within the May0 Clinic during 1985 and 1986. 
Steindel et al., (1996) looked at the rate of I?” failures and reasons for failure in chemistry and 
blood gas analysis from 670,489 challenges perfonned in 665 laboratories. In addition, they 
surveyed similar studies and categorized failure types into six major groups (methodologic, 
technical, clerical, survey, unexplained, or other) and into subgroups. 

Findings from these studies, however, have not been consistent. Hoeltge and Duckworth, 
and Steindel et al. found that over 50% of PT. errors were methodologic and technical. Klee and 
Forsman found that 28% of the total PT errors were analytic. In addition, they attributed 1M of 
the failures to the proficiency test material (e.g., matrix effect and/or degradation of PT 
specimen), whereas two other studies observed a much lower frequency in this area. Hoeltgc 
and Duckworth found that 27% of errors committed were clerical errors; Steindel et ai., and Klec 
and Forsman observed 12% and 16% in clerical emrs, respectively. Steindel et al. concluded 
that individual analyte failure is a common event in the participating laboratories, but failures in 
successive or alternate events are me. Hoeltge and Duckworth concluded that proficiency 
testing, generally, was a good method for determining laboratory perfoxmance while Klee and 
Forsman (1988) concluded that the proficiency testing process was a good indicator of 
laboratory analytic performance due to inadequate statistical power of proficiency testing. 

Currently, the forensic DNA community has underscored the limitations of assessing 
laboratory error rates through the use of proficiency testing. The National Research Council 
(NRC) has changed its position on the role of proficiency testing. The 1996 report declared that 
“...proficiency testing is to improve laboratory performance by identifymg problems that need to 

Several studies have examined the origin of proficiency test errors in the clinical laboratory 
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be corrected” and ‘‘...is not designed to measure error rates (NRC, 1996).” In addition to the 
above points, the NRC notes that when an error is discovered, it is typically investigated so 
thoroughly that corrective and preventive actions are taken. Therefore, the laboratory is not 
likely to make the same error again, so the error probability is correspondingly reduced (NRC, 
1996). Furthennore, the committee members of the 1996 NRC report, believed that a 
“calculation that combines error rates with match probabilities is inappropriate.” The committee 
brought to light several important points in which assessing laboratory error rates wodd be 
problematic (NRC, 1996). Those concerns are as follows: 

e 

i (a) “The general error rate of a laboratory over time is not the concern, but whether the 
laboratory doing the DNA testing in a particular case made a critical error. There are too 
many variables and inadequate methods to determine this; 
(b) To estimate accurately, from proficiency test results, the overall rate at which a 
laboratory declares nonmatching samples to a match, as has been suggested, would require 
a laboratory to undergo an unrealistically large number of proficiency trials; 
(c) It has been suggested that pooling of proficiency test results across laboratories could 
produce an ‘industry wide’ error rate. However, better labs could be penalized and 
multiple errors on a single test by one lab could affect the overall estimated false-match 
error rate; 
(d) The commercial laboratory, participating in the CACLD PT program, made errors 
that occurred in the fmt two years of its operation. Since then, the laboratory has not 
committed any additional proficiency test emor, therefore, it would be inappropriate to use 
the original error rate.” 
The committee reported that the risk of enor should be “properly considered case by case, 

taking into account the record of the laboratory perfonning the tests, the extent of redundancy, 
and the overall quality of the test results” (NRC, 1996). 

determined through proficiency testing, proficiency test results can be useful in comparing 
performance among laboratories. Furthermore, there is also consensus that the proficiency test 
data can be used to monitor a laboratory’s performance over time. 
J. Proficiency Testing in DNA Identification Laboratories 

a 
So, although the consensus of the field appears to be that error rates cannot be reliably 

1. Background 
As in clinical laboratories, the importance of testing the validity and reliability of scientific 

test results in the crime laboratory is paramount. Until the mid 1970’~~ however, there were 
virtually no procedures in place for this testing. In 1974, a grant from the National Institute of 
Law Enforcement and Criminal Justice (LEAA) to the Forensic Sciences Foundation (FSF) 
enabled the FSF to conduct research on developing a proficiency testing program for crime 
laboratories. This study revealed serious problems in the examination and intexpretation of 
results from some types of specimens (Peterson et al., 1978). The study concluded there was a 
need for the commitment of greater resources to these laboratories, along with improved 
education and training opportunities, implementation of accreditation and certification programs, 
as well as the need for ongoing proficiency testing and quality assurance programs (Peterson and 
Markham, 1995). 

assurance standards, including proficiency testing which began in 1969. Margaret Pexeira has 
The British Forensic Science Service (FSS) has long been cited for its demanding quality a 
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described FSS’s quality assurance program, noting it included both open and blind (undeclared) 
trials which enter laboratories disguised as genuine cases (Pereira, 1985). Although blind trials 
are much more difficult to construct, she comments their advantage is that they test “the whole 
system”; from receipt of evidence and quality of scientific work to the laboratory report, as well 
as the time required to complete the case. David Wemett of the Home Office Central Research 
Establishment noted at the Banbuy Conference in 1988 that the British had already established 
undeclared DNA trials (Werrett, 1988). 

Progress has been notable on many of these fronts over the past twenty years, including the 
continuation and expansion of proficiency testing at local, state, federal, and international 
laboratories. In 1987-1988, the California Association of Crime Laboratory Directors organized 
proficiency trials for three commercial facilities using simulated DNA evidence samples (Kuo, 
1988). The American Association of Blood Banking (AABB) also started a DNA proficiency 
testing program by adding a DNA module to their 1991 Parentage Specimen Program (PSP) 
which was subsequently replaced by the AABBICAP Parentage Identity (PI) survey. 
Collaborative Testing Services (CTS), in conjunction with the American Society of Crime 
Laboratory Directors and the Forensic Sciences Foundation, began one of the first DNA PI’ 
programs by adding a DNA module to its physiological fluids offerings within its forensic 
laboratory testing program in 1991. In 1993, the College of American Pathologists began 
proficiency testing for both the forensic and parentage laboratories under its forensic 
identification survey, beginning with 41 participants and growing to 80 within a year (Reeder, 
1995). In addition to CTS and CAP, DNA proficiency testing trials are also available from 
Serological Research Institute (SERI); and Cellmark Diagnostic’s International Quality 
Assurance Survey (IQAS). 

from 108 forensic laboratories in the United States performing DNA testing (Steadman, 2OOO). 
The survey attempted to establish “baseline infoxmation” on all publicly funded forensic 
laboratories performing DNA testing in 1997 and 1998. All laboratories required their analysts to 
undergo proficiency testing every 180 days or less, and to follow TWGDAM guidelines. While 
almost 90% of labs required technical leaders to complete these proficiency tests, one-third 
required technicians to do so. While some laboratories only required proficiency tests once a 
year, most required the tests every six months. 

2. Proficiency Testing Standards 
The ASCLD Laboratory Accreditation Board (ASCD-LAB) requires laboratories seeking 

i 

The Bureau of Justice Statistics published survey results in February 2000 based on replies 

(voluntary) accreditation to establish and maintain a “quality system”, appropriate for its 
casework. Proficiency testing is cited as an “integral component” of QA programs and requires 
laboratories to subscribe to an external proficiency test provider in all disciplines in which they 
seek accreditation. Non DNA examiners aw to complete at least one PT test annually in their 
functional area and DNA examiners are required to complete two PI’ tests annually, one of 
which must be from an approved external test provider (American Society of Crime Lab.oratory 
Directors, 1994). 

Recognizing the increasing use and importance of proficiency testing in quality assurance, 
the TWGDAM “Guidelines for a Quality Assurance Program for DNA Analysis” devotes an 
entire section to proficiency testing. Section 9 of the Guidelines states, “Participation in a 
proficiency testing program is a critical element of a successful QA program and is an essential 
requirement for any laboratory perfodng forensic DNA analysis” (TWGDAM, 1995) 
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TWGDAM discusses both open and blind proficiency testing, noting it is “highly desirable” for 
the DNA laboratory to participate in a blind proficiency testing program that “realistically 
simulates” actual casework in order to evaluate “all aspects of the laboratory examination 
procedure” (TWGDAM, 1995). Laboratories implementing such blind programs should be 
tested in this fashion at least once a year. Laboratory quality assurance coordinators have the 
responsibility of documenting and reviewing PT results, noting any discrepancies and taking 
appropriate corrective action. 

Because of the increasing number of quality assurance programs requiring proficiency 
testing, the TWGDAM Quality Assurance Subcommittee joined with the DNA Proficiency 
Review Committee (PRC) of ASCLD-LAB to produce Guidelines for DNA Proficiencv Test 
Manufacturing and Reuortinq (1994) to set standards for commercial providers of DNA test 
samples, These guidelines also set standards for the personnel, facilities, and procedures used by 
the manufacturers, as well as quality control procedures they must follow in producing PT 
specimens. The ASCLD-LAB DNA Proficiency Review Committee (PRC) performs on-site 
visits of proficiency test manufacturers and providers to ensure compliance with these 
guidelines. Recently, ASCLD announced those IT providers which have been approved to 
service ASCLD-LAB accredited laboratories. In addition, The American Board of Criminalists 
(ABC) certifies individuals based upon their educational background, experience, and 
performance on a written examination. Those seeking Fellow status in a specialty area like DNA 
testing must also supply proficiency test performance results, and must submit acceptable PT 
results annually thereafter to maintain their certification. 

e 

/ 
I 

3. Evaluation of Proficiency Testing 
Several study groups have had the opportunity to evaluate the quality of parentage and 

forensic DNA testing. The Office of Technology Assessment (OTA) of the U.S. Congress was 
asked to investigate the propriety of forensic DNA testing. The OTA issued a report in 1990 
which strongly endorsed the types of DNA testing which were being used in forensic laboratories 
and declared, ‘The Office of Technology Assessment found that the forensic uses of DNA tests 
are both reliable and valid when properly perfonned and analyzed by skilled personnel” (OTA, 
1990). 

in Forensic Science (NRC, 1992). The NRC agreed with the OTA report that forensic uses of 
DNA tests are reliable and valid when properly performed. With regard to proficiency testing, 
the NRC endorsed the TWGDAM guidelines for quality assurance, which is to say they 
recommended regularly scheduled proficiency testing as a way of measuring laboratory enrlr 
rates (false positives and false negatives). Like the 1990 OTA Report, the NRC also noted on 
the error rates of the commercial laboratories in the CACLD proficiency tests in 1978-1988. The 
NRC report recommended that error rates be “continually estimated in blind proficiency testing” 
(NRC, 1992). The Committee went on to advise that errors occur in the best laboratories and that 
“error rates” need continuous review and adjustment: “One purpose of regular proficiency testing 
under standard case conditions is to evaluate whether and how labs have taken corrective action 
to reduce error rates” (NRC, 1992). They noted such tests would ideally involve blind tests of 
representative case materials. In addition, the report stated that regulation by a government 
agency is necessary to oversee the voluntary accreditation programs of professional 
organizations. They recommended tb3t the Department of Health and Human Services in 
conjunction with the Department of Justice be legislatively mandated to regulate forensic 

0 

The National Research Council (NRC) issued its report in 1992 entitled D m  

e 
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laboratories. With regards to estimating error rated with proficiency tests, the NRC changed its 
stand in 1996 and in a report entided The Evaluation of Forensic DNA Evidence (NRC, 1996) 
stated, proficiency testing “...is not designed to measure error rates,” however, proficiency 
testing “...is one of the best ways of ensuring standards and....should be used to improve 
laboratory performance by identifying problems that need to be corrected” The NRC also 
recommended that “laboratories should participate regularly in proficiency tests, and the tesults 
should be available for court proceedings.” 

/ 
i 4. The DNA Identification Act of 1994 

A joint hearing on forensic DNA analysis before the Subcommittee on Civil and 
Constitutional Rights in 1991 had influenced Congress and in the language contained in the 
DNA Identification Act passed in 1994 (P.L. 103-322,1994). Testimony was offered that there 
was a need for external blind proficiency testing based on the assertion that clinical laboratories 
are mandated by CLLA to participate in blind proficiency testing (US Congress, Hearings, No. 
30,1991). CLIA, however, does not have such a requirement, nor does such a national program 
exist. Additional testimony was offered including: mating an independent board of scientists to 
set standards; licensing of forensic laboratories and their personnel; and privacy issues 
stmounding DNA type data basing. 

for setting standards on quality assurance and proficiency testing. The law created the DNA 
Advisory Board (DAB) of which the members are appointed by the FBI Director. The DAB 
consists primarily of forensic scientists, molecular geneticists, population geneticists, and 
membets knowledgeable in law and ethics. The law states, ‘The advisory board s h d  develop, 
and if appropriate, periodically revise, recommended standards for quality assurance, including 
standards for testing the proficiency of forensic laboratories, and forensic analysts, in conducting 
analyses of DNA.” In fact, the board has been developing a set of standards for DNA testing. 

The DNA Act also authorizes the appropriation of grant funding to laboratories which 
establish DNA databases and repositories and which provide DNA testing services. One 
contingency for receiving funding is the implementation of a strict QA program adhering to the 
DAB’S standards for DNA testing. Within those standards includes participation in a 
regularly-scheduled, external FT program. The DNA Act also directs the National Institute of 
Justice to report to Congress that “(1) a blind external DNA proficiency testing program 
already exists; or (2) blind external DNA proficiency testing is not feasible; (3) or NLI has 
entered into contract with, or ma& a grant to, an appropriate entity for establishing, or has taken 
other appropriate action to ensure that there is established, not later than two ycars after the date 
of enactment of the Act, a blind external proficiency testing program for DNA analyses, which 
shall be available to the public and private laboratories (PL 103-322,1994):’ 

The DNA Identification Act of 1994 (P.L. 103-322,1994) establishes a federal framework 

5. Summary of Recent Commercial Proficiency Testing 
Currently, DNA proficiency testing trials are available from Collaborative Testing 

Services (CTS), the College of American Pathologists (CAP), the Serological Research Institute 
(SERI), and Cellmark Diagnostic’s International Quality Assurance Survey (IQAS). In general, 
each sample pack consists of bloodstains andor semen stains of which there is a crime scene 
stain and a combination of suspect and victim stains. The object of these proficiency tests is to 
correctly exclude or include suspect/victim stains from the crime scene stain. Each of these 
DNA P” programs allows its participants to report information pertaining to methodology, band 
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sizing data from RFLP analysis, and discrete results from PCR-based DNA testing. Per 
TWGDAM guidelines, each of the providers manufacture and distribute two programs per year, 

(a) Collaborative Testing Services 
Laboratories have performed quite well in CTS proficiency tests over the past five years, 

with the 93-C DNA Profiling Report reporting that all laboratories reporting conclusions were 
correct, with corresponding “remarkable” consistency of their Rm9 band size data. All 
substantive responses from laboratories using PCR were correct, although there was a single 
incorrectly reported allele by one laboratory (CTS, 1993). From 1995 to 1997,2140 tests were 
distributed and a total of 509 participants reported RFLS procedures and 863 participants 
reported PCR procedures (CTS, 1995% 1995b, 1996a, 1996b, 1997a, 1997b). Of these, there 
were three incorrect conclusions due to clericahporting emrs. In one test, there were eight 
failures to exclude a suspect as a possible source of the crime scene bloodstain; however, these 
results were not the result of errors but because these laboratories analyzed the samples only for 
the DQAl loci which did not adequately discriminate the samples. In general, RFW bandsizing 
results were remarkably consistent with the group mean. In fact, less than 1% of all band sizes 
reported were more than +/-2.5% from the group mean. A total of 56 (6.5%) PCR results were 
not consistent with the consensus result. These inconsistencies were due to incorrect 
identification of alleles, clerical errors, and sizing inconsistencies. Still, none of the 56 
inconsistent PCR results led the laboratories to submit an incorrect inclusion or exclusion. 

tests (CTS, 1998% 1998b, 1999). In 1998, on two separate tests, more than 99% of the reported 
conclusions were correct. The three laboratories incomtly including the female item as the 
source of the bloodstain in 9815 reported only DlSSO results, and therefore could not 
discriminate the source of the stain. In 1999, a mixture was used as a part of the test which 
increased its difficulty. In 99-51 1, most of the incorrect reports were false exclusions, plus the 
CTS manufacturers also noted that some of the difficulties with this test may be the result of how 
the sample mixture was prepared. It also became clear that a greater proportion of laboratories 
were beginning to use STR’s as their preferred technique, and RFLP was being used less after. 

In 1998 and 1999, laboratones performed very well on three additional CTS proficiency 

(b) College of American Pathologists 
AI1 laboratories responding to the 1993 pilot survey analyzed samples comctly. In the 

1994 survey results, laboratory performance was “outstanding” with DNA testing “more accurate 
and precise than most analytical tests mn in clinical laboratories (Reeder, 1995).” RFLP results 
from the latest CAP Forensic Identity proficiency testing programs (1996 FID-A and FID-C) 
indicate that, “...the range of band values among respondents continue to narrow,” and “...the 
variation of reported results among participating laboratories demonstrated a high degree of 
accuracy and precision (CAP, 1996a, 1996b).” In the 1996 FID-A program, 41 of 1096 (3.7%) 
participating laboratories reported PCR results that were inconsistent with the reference 
laboratory; however, only one laboratory out of ninety-three reported an incorrect conclusion 
which was attributed to sample switching, In the 1996 FJD-C program, 51 out of 1246 (4.1%) 
reported PCR results that were inconsistent and only one laboratory out of ninety-three reported 
an incorrect conclusion. Finally, in the 1997 FID-A program two respondents out of ninety-six 
generated inconsistent results on two specimens leading to incomt  conclusions (CAP, 1997). a 
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(c) Cellmark Diagnostics 
A total of four tests were distributed by Cellmark Diagnostic’s IQAS program during 19% 

and 1997 (IQAS, 1996% 1996b, 1997% 199%). A total of 466 sample sets were distributed and 
382 analyses were reported. Of all the sample sets tested by laboratories, every laboratory made 
correct identifications. However, no additional data are available regarding the accuracy of 
laboratories reporting results. 

(d) The Spanish and Portuguese Working Group (GEP) of the International Society 
for Forensic Genetics (ISFG) (G6mez and Carracedo, 2000) 

The Spanish and Portuguese Working Group of the International Society for Forensic 
Genetics (GEP-ISFG) is mostly composed of forensic laboratories in Spain, Portugal, France and 
from the Portuguese and Spanish speaking countries in America In 1992, the GD-ISFG started 
issuing collaborative exercises on DNA profiling, and began a proficiency testing programme in 
1995. The number of participating labs has increased annually, with 46 laboratories enrolled in 
1999. They found many of the same changes in methods as CTS has discovered; while the 
percentage of labs using SLP methodologies has decreased, the fraction using PCR/STRs has 
increased. This also coincides with greater uniformity in testing results. The results of PCR- 
based analyses showed that only a few mistakes were found, and these errors were primarily due 
to poor quality ladders or techniques, transcription errors, and lack of detection of intermediate 
alleles. Meanwhile, errors in some statistical pmgrams were also found. Overall, &spite the 
differences in methodologies and the difficulties of the cases, the results were deemed 
“satisfactory” by the organizers. 

/ 
i 

6. Conclusion 
The NIST in concert with the FBI and TWGDAM investigated the performance of the 

forensic DNA testing community on the basis of proficiency testing (NRC, 1996). The 
conclusions drawn from the data include: 1) proficiency testing provides an invaluable service to 
the parentage and forensic DNA testing communities; 2) the parentage and forensic DNA testing 
communities, with noted exception, are performing consistently and reliably; 3) inter-laboratory 
RFLP results are very accurate, but exhibit a variable degree of precision; and 4) intra-laboratoq 
RFLP results are highly reproducible (Reeder, 1995). 

K. Conclusion 

renewed its interest in investigating the quality of laboratory rcsults and in determining the role 
of blind proficiency testing in forensic DNA laboratories. This parallels the clinical laboratory 
community’s experience where adverse publicity claiming high error rates led to the passage of 
the Clinical Laboratory Improvement Acts (U) of 1967 and 1988. Subsequently, the federal 
government mandated proficiency testing, with few exceptions, for all clinical laboratories. 

and to assess quality performance. The primary objective of proficiency testing is to ensure the 
quality of a laboratory through critical self-evaluation and self-education. The process involves 
interlaboratory comparisons of FT data and/or identifying problems that contribute toward error 
within the laboratory. Subsequently, these problems are corrected so that may be avoided in the 
future. The end result is better laboratory quality, and increased precision and accuracy of test 
rCSUltS. 

With the passage of the DNA Identification Act of 1994, the forensic DNA community has 

Proficiency testing is used in laboratories to serve as a mechanism for self-improvement 
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The other purpose of proficiency testing is that is to serve as a method for assessing 
laboratory performance. In fact, proficiency testing perfoxmance has been correlated with 
various factors in the laboratory. Laboratory characteristics including type, size, test volume, 
workload, and accreditation status have been related to performance. Personnel standards such 
as qualifications, education, and training have also been related to performance. Numerous 
studies have also shown consistent and statistically significant improvement in the perfomance 
of laboratories on proficiency tests over time. This may be due to advances in quality control 
procedures, testing methodologies, and automation or simply the fact heightened vigilance 
associated with the PT program itself has caused laboratories to improve its quality in testing. 

the testing process, it does not capture errors that may occur outside of analytic procedures. 
Commentators have expressed that proficiency test results are indicative of the best a laboratory 
can produce. This is because open PTs are recognized as such and special treatment may be 
given to those samples. To remedy the limitations of open proficiency tests, it has been 
suggested that blind PT would be a ''true? measure of laboratory performance. In fact, the 
TWGDAM "Guidelines for a QA Program for DNA Analysis" also note it is "highly desirable" 
for the DNA laboratory to participate in a blind proficiency testing program annually that 
"realistically simulates" actual casework. In many comparative studies, assessments of 
qualitative results consistently showed that blind PT samples resulted in lower correct response 
rates and, in particular, higher rates of false negatives, and that improvements in blind 
proficiency tests generally lagged over time (when compared with open testing). A study by 
Glenn and Hathaway (1979) found the analytical results from the blind specimens to be 
comparable to the open samples, but that the blind process was particularly useful in detecting 
problems in the pre- and post analytical phases. 

complexity and expense limits blind PT as an external QA tool. The logistics and resourcc 
requirements of conducting blind testing on a national scale for hundreds or thousands of 
laboratories are fonnidable. Forensic laboratories create the added complexity of requiring law 
enforcement agencies to create a fictitious criminal case investigation with associated case 
reports and chain of custody (paperwork) requirements. Such cases still have to be introduced 
through a series of supervisors and analysts without being detected, and the simulated evidence 
examined in a reasonable time period, so that results may be compiled by the central issuing 
organization. Efforts to speed up the analysis of evidence by introducing a particularly serious 
case or having investigators apply pressure to the analysts may also compromise the test. Many 
authors conclude that blind testing can be successful, but only on a small scale, involving a 
single laboratory system or group of laboratories involving testing of manufactured specimens or 
the re-testing of actual samples. Given the foregoing problems and issues, neither CI3A '67 nor 
CLIA '88 mandate blind proficiency testing of clinical laboratories. 

There are still many conflicting opinions on the uses, limitations, and advantages of 
proficiency testing; however, the clinical laboratory profession has recognized the importance of 
proficiency testing in quality assurance. Instead of dwelling on the limitations of proficiency 
testing, clinicians are focusing on the potential contributions of proficiency testing and 
strengthening the process by finding better methods to improve laboratory quality, precision, and 
accuracy. 

e 

One of the limitations of open PT, however, is because it centers on the analytic stage of 

Although blind trials of laboratories have unquestionably provided important insights, the a 
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In: RESULTS OF SURVEYS OF FORENSIC DNA TESTING 
LABORATORIES, LAW ENFORCEMENT AGENCIES / CONDUIT 
LABORATORIES, DEFENSE ATTORNEYS, AND EXPERT WITNESSES 

Two phases were conducted in this study. In Phase 1, laboratories perfoxming forensic 
DNA testing in the U.S. were surveyed (see Appendices D18z D2) and asked their willingness to 
participate in our study. Meanwhile, law enforcement agenciedconduit laboratories submitting 
DNA evidence to those laboratories were also surveyed (see Appendix D3). Laboratories and 
law enforcement agenciedconduit laboratories willing to participate in the study were asked to 
return the surveys and agreements (see Appendices El, E2, & E3). 39 laboratories returned the 
agreements, while 63 law enforcement agencies and 9 conduit laboratories agreed to be 
submitting agencies. 

the same laboratories as in Phase 1. Thirty laboratories that were willing to participate in the 
study returned the surveys and agreements. We also surveyed defense attorneys and expert 
witnesses, but due to the highly specialized and limited number of persons engaged in this work, 
we first obtained an initial list of defense attorneys and expert witnesses as recommended by 
members of our Review Panel, and then we employed a snowball sampling technique to expand 
the sample pool. In total, 6 defense attorneys and 11 expert witnesses returned this latter survey. 
We will examine the survey results in following sections of this chapter. In section A, the survey 
results of laboratories and law enforcement agenciedconduit laboratories in Phase 1 will be 
discussed. The survey results of laboratories and defense attorneys/expert witnesses in Phase 2 
will be examined in section B and C respectively. 
A. Results of Survey of Forensic DNA Testing Laboratories and Law Enforcement 
AgenciedConduit Laboratories-Phase 1 

In Phase 2, a new survey and the same “Agreement to Participate” form were distributed to 

1. Introduction 
The primary goals of the survey of DNA testing laboratories (see Appendix D1) were to: a) 

identify all laboratories in the U.S. performing forensic DNA testing; b) gather descriptive 
information from these laboratories on procedures they follow in receiving and examining 
biological evidence, and reporting DNA test results; and c) determine the types of open and blind 
proficiency testing procedure in which they are engaged. The information we gathered on the 
receipt and processing of DNA evidence was necessary to devise candidate blind testing 
procedures. Detailed infomation on evidence collection, receipt, and processing was also 
required for us to consider the implications and requirements of introducing blind tests into 
forensic DNA labs on a national scale, and estimating corresponding costs. In addition, knowing 
the types of quality assurance procedures and proficiency tests DNA laboratories currently 
perfoxm is an important piece of the total quality assurancdproficiency testing picture. 

the country, some of them members of our National Forensic DNA Review Panel and the DNA 
Advisory Board. The first draft of the survey was evaluated and pre-tested by fourteen 
laboratories across the country. These laboratories included state, local, and commercial 
laboratories. 

The survey was developed with various input from laboratory directors and analysts across 
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Our goal was to survey every laboratory in the U.S. that was perfodng forensic DNA 
analysis. This listing was compiled initially from two sources: a National Institute of Justice 
(NIJ) DNA grantee list and the FBI’s CODIS DNA Laboratory Survey conducted during 
summer 1995. A telephone call was made to every laboratory on the list to confirm that the 
laboratory was pesforming DNA analysis and to determine if there were any other laboratories in 
their state performing DNA analysis. From this list, a total of 151 laboratories were identified 
and surveyed in December 1996. One hundred two (102) surveys representing 42 states and 1 
Federal agency were returned (688 return rate) and 94 laboratories indicated they were presently 
performing DNA testing on forensic case materials. Eight (8) laboratories indicated they would 
be performing such testing within the next 6-12 months. In contrast, the FBI’s CODIS DNA 
laboratory surveyed 120 laboratories representing 42 states and 2 Federal agencies (See Table 
III-1). 

With this survey, laboratories had the opportunity to indicate that they would be willing to 
participate in the actual feasibility segment of the study as potential test-target laboratories or as 
reference laboratories. Laboratories that were willing to do so were asked to return written 
agreements (see Appendix El) that were then countersigned by the project directors and 
returned. The agreements set forth the terms of a laboratory’s participation in the project. F i  
laboratories (49%) out of 102 respondents indicated on their survey they would be willing to 
participate in the study, and 38 (37%) actually retumed signed agreements (We actually obtained 
a total 39 signed agreements because one laboratory returned a signed agreement but did not 
return a completed survey). We performed additional data analysis in which we compared the 
responses of laboratories agreeing to participate against those that indicated they did wish to 
participate in this study. We found some interesting differences which will be further described 
in the narrative. 

2. Demographics / General Characteristics of Respondents 
Nine (9) laboratories responding to the survey indicated they send casedevidence out for 

DNA testing. At the time of this survey, eight of these nine laboratories were not performing 
DNA testing. These laboratories indicated they either direct samples to: 1) an outside state or 
local forensic laboratory; 2) the FBI laboratory; or a 3) private or commercial labomtory with 
Roche and Cellmark the most commonly mentioned. 

About 33% of the laboratories performing DNA testing are part of larger state forensic 
laboratory systems. Our respondents indicated that over h q u a r t e r s  of these state systems 
also have other laboratories within the system perfoming DNA testing. We asked laboratories 
how many scientific personnel were performing DNA testing in their facilities. Over two-thirds 
of laboratories have 4 or fewer personnel engaged in DNA testing and while almost half the 
responding laboratories report 10 or fewer total scientific personnel, onequarter report mom 
than 25. Table m-2 also shows there is an average of 4.3 DNA analysts per laboratory and a 
mean of 19.4 total scientific personnel per laboratory for 93 laboratories responding to this 
question. Counties have fewer personnel while state facilities clearly have the most personnel. 
The reader should note that seven of the state laboratory responses included multiple laboratorits 
throughout its state wide system. 
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Table m-1 Comparison of Survey Data 

1995 FBI CODIS Survey 
120 labs surveyed 
42 States 
2 Federal agencies 
58 labs in 32 States 
performing RFLP 
55 labs in 22 States 
performing PCR 
30 labs in 17 States 
performing RFLP+PCR 
5 labs in 5 States 
performing STR analysis 

1996 UIC DNA Survey 
102 labs surveyed 
42 States 
1 Federal agency 
11 labs in 11 States 
performing RFLP 
42 labs in 24 States 
performing PCR 
41 labs in 28 States 
performing RFLP+PCR 
27 labs in 15 States 
performing STR analysis 

About forty percent (41) of the laboratories report they have been accredited by ASCLD 
more than half of these accreditations have been granted since 1990, but only eight since 1994) 

a d  this is broken out by type of laboratory in Table III-3. We see a substantially larger 
percentage of state facilities has been accredited when compared with other types of laboratories. 
State laboratories and laboratories part of state systems responding to this survey are about twice 
as likely to be accredited as city or county facilities. Table III-3 also shows the percent of 
laboratories that have their DNA sections A S C D  accredited. We do, also, note that it is the 
laboratories with more analysts that have their DNA sections accredited. In addition, we found 
that state laboratories’ DNA sections are more often accredited than other laboratory types. We 
inquired how many of their total complement of scientific personnel were ABC certified (See 
Table III-3). County laboratories tend to have fewer analysts certified than other laboratory 
types. Thirty-eight percent of laboratories indicated that at least one of their analysts was 
certified with an overall mean of 1.5 ABC certified scientists per laboratory. 

i 
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*The FBI laboratory is not include in this table, but reports 17 DNA analysts. 
**Seven state laboratories, that are part of state-wide systems, answered for laboratories 

willing to participate to laboratories that were 
within its system. 

In comparing laboratories that were 
willing to participate in our feasibility study with those that were, we found that those not willing 
to participate tended to have fewer scientific personnel performing DNA analysis, fewer ABC 
certified personnel, and a lower percentage of DNA sections ASCLD accredited (81% of those 
not consenting to participate versus 93% of those consenting to participate). 

The number of scientists within laboratories needs to be taken into account in a blind 
proficiency testing program since in laboratories with several examiners there is little way to 
control which analyst receives a given test. If the objective is to test the proficiency of the 
laboratory, then which examiner performing the testing is not a major issue. If, however, the 
goal is to test specific members of the staff over a given time, many test specimens may have to 
be introduced to insure every examiner is tested. For example, it is conceivable multiple blind 
tests could be (randomly) assigned to the same analyst. Another compounding problem may be 
the division of effort in larger laboratories where more than one analyst is involved in the 
analysis of a single case specimen. Eleven of the laboratories responding to the questionnaire axe 
private/coxnmercial facilities, six ~IE affiliated with a medical examiner’s office, and another four 
are associated with a college or university. The majority (about two-thirds) of laboratories, 
however, are affiliated with law enforcement agencies. 

Laboratories 
ASCLD 
Accredited 

Table III-3 - Accreditation of Facilities and Certification of Personnel 1 
I Laboratory ’Qpe I Percent of I Percent of 

Laboratories’ 
with ASCLD 
Accredited 

State (1145) 

City (n=15) 
Independentflprivate (n=ll) 
Other (n=2) 
Overall MeadAverage 

County (n=20) 

DNA Section 
62 49 
30 30 
33 3 
9 9 
50 0 
43 34 

Average 
Number of 
Personnel ABC 

1.31 
1.9 

50 
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About 48% of the laboratories are units of state government, and 37% are associated with 
either city or county agencies (See Figure El-1). Interestingly, we determined that city and 
privatdcommercial laboratories were more willing to participate in this study than state and 
county laboratories. With the variety of laboratory affiliations and levels of government, each 
blind proficiency test would have to be designed and submitted in a manner consonant with the 
procedures and documentation used in the various jurisdictions. For example, commercial 
laboratories will analyze specimens on a fee per test basis and may only expect minimal 
communication, background information, and documentation. In contrast, a publichaw 
enforcement laboratory may expect more extensive documentation and communication between 

a 

. -  

analyst and police officer or district attorney. Our hypothesis to date is that the greater 
organizational and geographical distance between the submitting agency and the testing 
laboratory, the easier it will be to submit a blind test without it being detected. 

Figure m-1 Types of Laboratories 

I 

48% rrivaw 
Federal 11% 

1% 

We also asked laboratories the number of different agencies for which they provide DNA 
testing services. Of the 68 laboratories responding to this question, about 20% noted they serve 
only 1-2 agencies, and another 27% serve between 3 and 35 agencies. At the other end of the 
continuum 29% of laboratories report they serve more than 140 different agencies. We note that 
an additional 26 laboratories report they are unable to estimate the number of agencies they 
serve, and presumably service many agencies. In terms of developing blind proficiency tests for 
laboratories, it would be easier to test laboratories that sene more agencies. This allows the 
tester to select from a larger pool of agencies to submit blind PTs to the laboratory, thus 
permitting the use of a variety of case types from many different jurisdictions and conduit 
laboratories. Still, employing more agencies means the testing distributor must be familiar with 0 
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various protocols and submittal forms used, which could increase preparation time, effort, and 
costs accordingly. In contrast, with laboratones serving single agencies there is a greater 
likelihood the analyst would have acquaintances in the police agency, might become suspicious 
if they were not aware of the fictitious case described, and may have a greater tendency to make 
follow-up inquirieshelephone calls to the submitting officers. In terms of the populations served 
by these agency-clients, laboratories report about onequarter serve populations less than .75 
million, another quarter serve populations between .75 million and 1.2 million, and over half 
serve agencies with responsibility for areas exceeding 1.2 million population. 

If the blind PT were to be a sexual assault case scenario, it would be important to 
determine what type of evidence collection kits are used and which specimens are absolutely 
required (i.e., whether failure to collect items called for by a kit would be automatic “flags”). 
Laboratories were queried if they had a standardized evidence collection kit for victims of sexual 
assaults, and 79% reported they did. About half of these kits are issued by the forensic 
laboratory itself, another 18% by the submitting police agency, and 12% by a victim services 
agency. Almost 60% of the evidence kits received by laboratories are custom made, either 
manufactured in-house by the laboratory or by an outside vendor. Another quarter of the kits are 
generic kits commercially produced. Forty-five percent of laboratories report they employ a 
standardized suspect evidence collection kit, of which 608 are furnished by the laboratory and 
15% by the police agency. In sum, any organization engaged in nationwide blind proficiency 
testing would require access to such kits if they planned to distribute a sexual assault based 
scenario. 

i 
I 

3. Evidence Collection Policies and Issues 
The manner in which specimens are preserved and received is important in the 

development and manufacture of a blind PT. Laboratories were asked in what form they 
received specimens from suspects in sexual assault cases (See Figure DI-2). Most (95%) receive 
blood in EDTA (purple top) tubes. Between 15% and 20% of laboratories also accept blood 
either in ACD tubes, clot tubes, or in the form of bloodstains. In terms of saliva, the 
pndominant collection media used are filter paper and swabs (between 40% and 50% use one, 
the other, or both). Less than 20% accept saliva samples on cotton, and less than 10% accept 
liquid saliva. In terms of head and pubic hair standards, about 95% use envelopes to hold the 
specimens. 

The issue of specimen stability must be of concern to PT manufactureni if the laboratory 
requires a whole blood specimen or liquid saliva samples. Since liquid specimens 
may degrade, timing of specimen collection from donors must be closely correlated in time with 
case submission. 

4. Biological Evidence Acceptance Policies 
Sixty percent of laboratories reported that they accept &l types of biological evidence. Of 

these, privaWcoxnrnercial laboratories more often accept and type all types of biological 
evidence than other laboratory types. Of the remaining 40% (39) of laboratories that do not 
accept all forms, one-quarter do not accept soft tissue or feces, about half do not accept bone, 
teeth or hair, and threequarters do not accept urine. 
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Figure IU-2. Fonn in Which Laboratory Receives Blood Specimens from Suspects in Sexual 
Assault Cases 
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About 80% of laboratories also report there are certain case circumstances under which 
they do not initiate the DNA typing of biological evidence. Table m-4 shows these responses 
and their frequencies. The leading situations are in cases of sexual assault where either known 
blood from the victim is not submitted or where vaginal swabs or semen arc submitted without 
knowns from a suspect, and in all types of cases where questioned blood is submitted without 
known blood samples. About a third of laboratories also state they will not proceed with an 
analysis in various cases without suspects. Presumably this practice will change with the 
development of the CODIS databanking system which encourages laboratories to submit 
unknown suspect cases in hopes of linking this suspect to an offender in the database or another 
unsolved case. A blind PT submitting entity would have to be familiar with such decision 
policies for all the laboratories enrolled in the program. 

5. Intake and Initial Processing of Evidence 
In order to develop and successfully submit a blind PI’ to a laboratory, particular 

individuals within various submitting agencies (Le., police departments, crime labs, medical 
examiner’s office, and hospitals) need to be identified. Knowing the range of agencies and 
personnel who might be submitting DNA typeable evidence in different criminal case contexts is 
valuable in creating different scenarios and evidence types to challenge the DNA testing 
laboratory. 
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Table m-4 Circumstances Under Which Laboratories Will Not Proceed with DNA Analysis (n = 
7 

The frequency with which various police and scientific personnel actually collect and 
package the DNA typeable material that is submitted to the laboratory for analysis is shown in 
Table El-5. Police evidence technicians, uniformed officers and detectives with special training, 
and regular detectives (in that order) were the most frequently cited personnel submitting such 
evidence. Crime lab personnel, civilian evidence technicians, and patrol officers were noted as 
the personnel Icast often involved in submitting such evidence. 

Because evidence gathered from crime victims at hospitals is a common source of 
evidence submitted to DNA laboratories, we also asked which personnel most frequently collect 
biological evidence from victims, Nurses were the most commonly noted collectors of such 
evidence, followed closely by physicians. Physicians assistants and medical technicians were far 
less frequently involved in evidence gathering from victims. In terms of consenting suspects not 
under atrest, the most frequently cited collectors were nurses, followed by medical technicians 
and physicians. Physician’s assistants, evidence technicians and crime laboratory personnel 
were only “occasionally to never” involved, with 6% of respondents saying these personnel were 
never involved in that type of situation. In terms of suspects actually under amst, nurses w m  
the most commonly noted collectors of biological evidence, followed next by medical 
technicians and physicians with physician’s assistants, evidence technicians and crime laboratory 
personnel far less involved. 

T 

Frequency: (l)Always, (2) Most of the time, (3) Occasionally, (4) Never 
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Once again, personnel who typically collect this evidence in particular jurisdictions must be 
noted so that the foms are completed properly. If a nurse’s initials are typically found on 
evidence containers, then it will be necessary for the nurse to be included in the “manufacturing 
loop” and to have her initial the manufactured evidence. Manufacturers would need to secwe 
these initials or signatures to insure authenticity and inclusion of this person in the manufacturing 
“loop” in the event the laboratory analyst makes contact with them. 

Pathologists, themselves, most frequently collect the biological specimens for DNA testing 
from bodies in medical examiner and coroner’s offices. Autopsy technicians and 
coronedcoroner’s assistants are involved occasionally, with police and crime lab personnel 
almost never involved. If the blind PT manufacturing agency were to attempt to simulate 
homicide cases involving evidence recovered from a victim, consultation with a medical 
examiner or coroner personnel would be essential. 

6. Receipt of Biological Evidence by the Forensic Laboratory 
For blind PT introduction to be successful, the testing agency needs a thorough 

understanding of the laboratory’s intake policies and paperwork. Any testing organization would 
need a detailed briefing by people familiar with the laboratory’s practices before the testing 
process commenced. 

The two most common types of personnel accepting biological evidence in forensic 
laboratories are evidence clerks (noted by 56% of laboratories responding to the questionnaire) 
and by a forensic examiner (42% of laboratories). Far less frequently (in less than 20% of 
laboratories) is such evidence picked up by a forensic examiner or clerk from a police evidence 
custodian. In about 94% of laboratories the biological evidence is received directly by a 
laboratory representative from a law enforcement agent. Practically two-thirds of laboratories 
also receive such evidence either through the mail or from UPSEedEx or some other commercial 
carrier, and about 60% of respondents also report the forensic examiner may collect the 
biological evidence directly. Most often (threequarters of laboratories), a receipt for the 
evidence is provided to the submitter in the form of a copy of the lab evidence submission form. 
Only about a quarter of laboratories supply a separate receipt document. Almost half (43%) of 
laboratories also require other types of documentation when the evidence is logged in. Of those, 
laboratories most often (58% of respondents) require a police case incident report (See Figure 
III-3). A minority of laboratories requires other miscellaneous reports; between 20% to 25% of 
laboratones also require an evidence/property list, a computer system 0, or some type of 
logbook entry. For those laboratories expecting a police report, a proficiency test distributor 
would need the cooperation of the relevant police agency to produce such a report. 

accompany the biological evidence upon submission, but there is little consensus among 
responding laboratories as to what type of information is required. A wide variety of 
reports/descriptions were noted, with the most frequently cited items being offense reports and 
related background information about the crime and about suspects and/or Victims, but 
even these were noted only by about 10% to 15% of laboratories. Little information was 
expected in terns of particulars about sexual assaults. Only about 10% of respondents expected 
that requests for specific types of analysis accompany the evidence and 15% expected specific 
information concerning the relevance of evidence and knowns to the crime in question. Less than 
10% of laboratories expect to have dialog with detectives in the case. The implications for a 

a 

Eighty-five percent of laboratories expect that various types of investigative information 

a 
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nationwide testing program are that a detailed set of information report requirements must be 
constructed for every participating laboratory. 

Figure m-3. Percent of Laboratories Requiring Different Documents with Evidence Submission 

El Police Report 

El Evidence Llst 

Analysis Request 

Computer Entry (LIM) 

Logbook Entry 

Agency Forms 
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Laboratories that are part of larger state systems were asked the types of information / 
documents they expect from the submitting laboratory. Of the 28 laboratories responding to this 
question, the type of infomation most frequently requested (by 57% of the laboratories) are the 
serological resultdreports of the initial testing lab. The next most commonly exptcted 
information was an evidence submission form (39%), followed by an analysis q u e s t  form 
(29%). Laboratories m about evenly divided in terms of renumbering/re-labeling items 
submitted and using the numberflabels assigned by the submitter. Using a non-DNA-typing 
laboratory in a state system such as a “conduit” should be considexed as one of the possible 
routes for submitting evidence for DNA blind proficiency testing to a target laboratory. 

7. Prioritization and Case Assignment Policies 
Given the rising caseload demands on forensic laboratories, we were interested in 

determining the extent of backlogs among laboratories and how they prioritized cases. A 
significant backlog could affect the timely retum of blind PT results. Three-quarters (75%) of 
laboratories reported that there was at least a two week delay on average between the receipt of 
cases and the beginning of DNA typing. It is the larger laboratories with more total scientific 
staf f  and DNA analysts, that are more likely to have case backlogs. On the whole, county 
laboratories are less likely to have backlogs. Only a third, however, reported that they 
maintained a written policy that detennined the priority given incoming cases. The absence of a 
written policy does not necessarily mean they don’t have a policy. Similarly, less than 15% 
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reported they had a formal number or coding system for assigning case priorities. We 
determined that state laboratories are more likely to have prioritization policies and formally 
assign cases than other laboratory types. 

Laboratories did report that the individuals within the laboratory assigning case priorities 
were generally the biology unit supervisor and DNA unit supervisor, which together constituted 
more than half of all replies. The third most commonly reported practice, noted by 17% of 
respondents, was for a combination of individuals to set priorities. Interviews with such 
supervisors would appear to be advisable in order to construct cases that have a reasonably good 
chance of getting worked. Investigators or other “users” should also be able to advise the types 
of cases that will be worked without delay. 

a priority based on discussions with the police, and almost three-quarters in discussions with 
prosecutors (or defense counsel). In terms of blind proficiency testing, the organization issuing 
the blind tests might try to collaborate with these individuals to try to pressure the laboratory to 
process a blind PT more quickly. Such pressure, however, may also create suspicions the case is 
a “blind.” Probing still further, laboratories were asked the importance of particular factors in 
giving cases/specimens priority. Clearly the most important factor cited was the date of trial, 
with almost 90% of laboratories citing this as “very” important. This was followed by the need 
for the results in securing an arrest warrant, the seriousness of the case, and to provide 
investigative leadsdonsidered by over 90% of laboratories to be from “somewhat” to “very“ 
important. To a lesser extent, a charging or preliminary hearing deadline, the date the evidence 
was received, and the willingness of a prosecutor to use the DNA results were noted as 
somewhat important priority factors. Interestingly, more than half the responding laboratories 
labeled the willingness of prosecutor to use DNA typing results if provided to be “unimportant.” 
See Table III-6 which rank orders those factors considered very important. 

0 

I 

It is very common (90% of laboratories citing this practice) for laboratories to assign cases 

8. Assignment of Cases / Specimens for Analysis 
We also wanted to know how cases were assigned to particular DNA analysts. Although 

39% of laboratories reported they had a “formal” system by which cases were assigned to 
analysts, an almost equal number (34%) noted a more infonnal system of rotation among 
analysts. Only 15% reported that assignments were random. Seventy-five percent of 
laboratories reported it was the DNA or serology unit supervisor who ma& such assignments. 
Less than a quarter reported assignments were ma& by a director or assistant director of the 
laboratory. In terms of internal blind proficiency testing, if a supervisor is responsible for case 
assignment, a blind PT can be targeted to a specific analyst within the laboratory. This would 
avoid the problem noted earlier about not reaching every examiner with a proficiency test, but 
would be compromising the other goal of preventing everyone in the laboratory from knowing a 
blind test was in progress. 

In cases involving multiple biological evidence items, about three-quartem of laboratories 
state that they all are assigned to the same analyst. The same is true in cases where biological 
evidence items are subsampled all such items are usually (75% of the time) directed to the same 
analyst. 
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Importance: (1) Very important, (2) Somewhat important, (3) Unimportant 

A follow up question was asked as to how it is decided which analysts receive different or 
subsamples of evidence items in a case. The most common method, noted by about 42% of 
respondents, was assignments are based on the availability of analysts, and secondarily (38%) on 
the specialization of particular analysts (PCR, RFLP, etc.). The implication for blind proficiency 
testing is that the case could be constructed such that it would be directed to a particular analyst 
or section. 

9. Analysis of Evidence 
Laboratories were asked if they performed conventional serological testing on biological 

evidence and 59% reported they did. Twenty-nine percent of laboratories reported they always 
perfonned such testing before DNA testing was performed and another 53% said it was 
sometimes done before DNA testing. Only 16% reported it was not performed. Laboratdes 
reporting they performed conventional testing none or some of the time were asked to explain 
case circumstances in which they did. Three primary situations prevailed 1) it depended on the 
quantity and quality of specimens; 2) the tests were used for screening purposes only; and 3) it 
was performed because of special requests andor needs of the case. If one were to develop a 
blind PI' under which these situations prevailed, the conventional serology test reference results 
would have to be ascertained to establish the complete array of values for comparison with the 
blind results. 

This has helped to determine which loci are cwrently being used and thus what loci need to be 
typed by reference laboratories. Forty-four percent of respondents stated they performed both 
RFL,P and PCR testing, 45% reported they performed PCR testing only, and 12% reported they 
performed only RFUP testing. This breakdown is different from the results reported in the 1995 
CODIS survey in which only about 21% of laboratories were performing RFLP and PCR, 41% 
were performing RFLP, and 38% were perfoming PCR only. Consequently, we see that a much 
higher percent of laboratories (in the current survey) are cmently performing both RFLP and 
PCR, a much lower percent are perfoming RFLP only, and a slightly higher percent am 
performing PCR only (See Table III-7). 

It was also determined that city laboratories are less likely to do both RFLP and PCR, and 
more likely to do perform PCR only. Presumably, this is because city laboratories have less 
resources than larger state laboratories and therefore cannot engage in both Rms and PCR 
analysis. In comparing laboratories that were not willing to participate to laboratories that were 

Laboratories were surveyed for the number and different loci typed (both Rm9 and PCR). 

58 

 and do not necessarily reflect the official position or policies of the U.S. Department of Justice. 
 been published by the Department. Opinions or points of view expressed are those of the author(s) 
This document is a research report submitted to the U.S. Department of Justice. This report has not 



willing to participate, we found that those not willing to participate tended to perform RFLP or 
PCR but not both. 

and broke out the responses according to laboratories perfonning only Rm9, and those 
performing RFLP and PCR. Initially, we combined these responses in Figure m-4 which 
displays the various loci that laboratories have the capability of typing and those they generally 
type. More than 90% of laboratories have the capability of performing DlS7, D2S44, D4S139, 
D5S110, and D10S28. About 75% of laboratories have the capability of typing D17S39, and 
only about 30% have the capability of typing D17S26 and D14S13. The corresponding 
percentage of laboratories that generally type these loci are also indicated in the Figure lII-4. 

e l 

A total of 51 laboratories reported performing RFLP tests. We asked a series of questions 

i 

Capabilities 
RFLP only 
PCR Only 
RFLP and PCR 

Table ID-7 Comparison of DNA Testing Capabilities (8) 

1995 CODIS Survey (n = 143) 1996 UIC Survey (n = 102) 
41 12 
38 45 
21 44 

In terms of the 11 laboratories that perform o& RFLS testing, they all reported they 
employ “FBI methods” or some modification of them. Two reported they have the capability of 
typing five loci, four reported six, four said seven, and one laboratory reported ten. In tenns of 
how many loci they usually type, the most (half) reported five, and a quarter more indicated six. 
We also asked the particular loci they were capable of typing. All laboratories that do RFLP 
typing report that they have the capability of typing DlS7, D2S44, D4S139, D5S110, and 
D10S28, while three-quarters report that have the capability to type D17S79. All laboratories 
also report they generally type DlS7, D2S44, D4S139, and D10S28, and all but one generally 
type D5S 1 10. 

chemiluminescence detection. All (100%) laboratories report that if the DNA is of insufficient 
quantity or quality for RFIP that they send the specimens elsewhere for PCR-based typing 
(About half of them send specimens to privatdcommercial laboratories for typing). 

based DNA typing. When asked if they use PCR-based typing to screen evidence befon 
deciding whether to do RFLP or additional PCR-based typing, only 7 of the 41 laboratories said 
yes, always, but another 49% said they did sometimes. HLA-DQAl was the locus cited most 
frequently by those performing PCR for this type of screening, followed by PM and DlS80. 
Ninety-five percent of the 41 laboratories performing both RFLP and PCR-based typing follow 
FBI methods for RFLP. Fifty percent of laboratories report they have the capability of typing 6 
loci, with 23% more stating they can type 7-8 loci, and 13% reporting they can type 9 or moTe. 

0 

Five of the eleven laboratories performing only RFLP (46%) report they use 

The next set of questions was directed to laboratories perfodng both RFLP and PCR- 
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Figure IU-4. Percent of Laboratories with Different RFW Typing Capabilities 
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The most frequently cited number of loci generally typed is 6, reported by 32% of the 
laboratories. Twenty-six percent state they generally type 5, and another 29% say they type 
between 1 and 4. Loci that 90% or more of laboratories report they have the capability of typing 
are DlS7, D2S44, D4S139, D10S28, and DSSllO. D17S79 is done by more than 75% of this 
group. In terms of loci generally typed, 90% or more note DlS7, D2S44, and D4S139; in 
addition, D4S110 and D10S28 are generally typed by 80% or more of responding laboratories. 
Sixty-six percent of the laboratories performing both RFLP and PCR-based typing report they 
employ chemiluminescence detection. 

capability of typing, both for PCR-only laboratories and for PCR-RFLP laboratories. Ninety- 
three percent have the capability of performing HLA-DQAl, 81% report that can perform 
AmpliType PM, and 58% can perform DlSSO. Seven percent state they can perform amelogenin 
(Xu> and 33% report they can perfom STRs. 

are similar. Ninety three percent (39) state they have HLA-DQAl capacity, while 81% say they 
can perform AmpliType P M  

In laboratories perfodng PCR analyses, there were 27 laboratones that had the capability 
of performing short tandem repeat analysis. Figure ID-6 displays these results and we see that 
the overwhelming majority (in excess of 90%) of laboratories do CSFlPO, "POX, and THO1. 

The three loci types next most often (in the 30% to 40% range) are vWF (41%), PESFPS 
(30%), and F13A01(30%). For the twelve laboratories that perform PCR only and have STR 
testing capability, 100% of these laboratories report having the capability of typing the CSFlPO, 
VOX,  and THO1 loci. The next most frequently typed loci are vWF, FESFPS, and F13A01 

For laboratories that perfom PCR testing, Figure ID-5 shows the loci laboratories have the 

We also broke the data out for laboratories that perform only FCR testing and the results 
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performed by 42%, 25%, and 25% of the laboratories respectively. No other loci are typed by 
more than 20% of the laboratories performing STRs. 

81% report AmpliType PM. Only 37% report they have STR typing capability. Of these 
laboratories, 90%-100% have the capability of typing THOl, CSFlPO and TPOX. An 
additional 30%-40% of the laboratories state they are capable of doing vWF, FESFPS, F13A01. 

I 

For laboratories that do both RFLP and PCR, 93% say they can perform HLA-DQA1, and 

Figure III-5. Percent of Laboratories with Different PCR-Based Testing Capabilities 
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10. Laboratory Notes and Repeat Teff ng 
laboratories to insure that reference laboratories type them as well for comparison. 

While external open proficiency tests are concerned principally with correct analytical 
responses, a blind proficiency test has the potential to examine the whole process by which cases 
and case specimens are processed including pre and post analytical procedures. Laboratory notes 
and reports can be examined from a QNQC standpoint along with analytical results and may 
help to track the source of a problem or error when one occurs. 

All laboratories report they keep lab notes for use in preparing Written laboratory reports. 
More than 80% of the laboratories say these notes are a combination of freq form and fill-in type 

. forms. Ninety-eight percent of laboratories state these lab notes are reviewed by another analyst 
or supervisor. 
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Figure JJI-6 Percent of Laboratories with Capabilities for Typing Various STR Loci 

I O 0  I I 

A question that needs to be addressed in setting down the goals of any blind testing 
program is the desirability of reviewing the laboratory work notes as well as the f d  report. If 
a goal of blind testing is to review the entire evidence processing system, then access to these 
documents would be necessary. 

11. Re-Testing and ReAnalysis 
Only 18% of laboratories report they re-test specimens to confirm results. Of those that 

do, 41% say the same examiner that performed the original typing also does the re-testing. Just 
18% state that this testing is performed by a different examiner, and 41% state that the testing 
may be done by either the original examiner or a different examiner (See Figure III-7). We 
found that smaller laboratories, particularly those with 5 or fewer personnel are much more 
likely to re-test specimens than laboratories with more than 10 personnel. 

blind proficiency testing. Labs were asked if specimens that were worked are sometimes given 
to analysts to be re-tested as a QMQC measure. Thirty-two percent replied that they did so. 
This is shown in Figure III-8, comparing it with other types of QNQC measures including 
proficiency testing. Next they were asked the frequency with which case specimens that rn 
tested are re-tested by another laboratory. Oniy 2% reported this was often done and 64% said 
this was done occasionally; 34% reported this was never done (See Figure m-9). 

Re-analysis of previously worked case specimens is considered by some to be a fonn of 
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When asked if there had ever been a typing discrepancy between their results and those 
obtained by another laboratory on the same specimen, 8% reported there had been. About two- 
thirds of laboratories said this had never happened and another quarter said they didn't know. 

93% of labs reported they did. When queried what it was they saved, 88% replied they saved 
both the evidence specimen and extracted or amplified DNA from the specimen. Five percent 
reported they saved the specimen only, and seven percent said they saved only the extracted or 
amplified DNA (See Figure III-10). 

0 
When asked if they routinely save a sample of each specimen for possible future re-testing, 

Figure III-7. Which Analysts Are Involved in the Retesting of Specimens to Confirm Results 
* 18% (n = 17) of Responding Laboratories Retest Specimens to Confirm results 
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Different 
Analyst 
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Figure III-8. Comparison of Different QNQC Measures Utilized by Laboratories (n=94) 

External Internal Retesting External 
Open PT PT forQA/QC Blind PT 
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12. Laboratory Reports 
We asked a series of questions concerning the content of laboratory reports issued. Only 

10% of laboratories state they report RFLP band sizes for all specimens tested; 44% said they 
don’t report band sizes at all. The remaining 46% of laboratories’ RFLP reporting practices m 
somewhere in between. With respect to PCR testing, 83% said they report PCR locus types for 
all specimens, and only 4% said they do not report PCR locus types at all. The remaining thirteen 

laboratories stated that their reports contain conclusions based on the typing results (in terms of 
which evidential specimens and lcnowns match or axz of the same type). Ninety-two percent said 
they also include the frequencies of types found in the specimens broken out by ethnically 
distinct population groups in inclusionary cases. Reporting formats is an area that needs 
consideration in a national testing system to insure that results can be uniformly evaluated. 

Ninety-seven percent of laboratories stated that reports are reviewed by another analyst or 
supervisor before they are issued. Only 80%, however, state that a supervisor must aDDrove the 
report before it is sent to the requesting agency. More than 90% of laboratory reports are 
automatically sent to the submitting agency or the prosecutor (or defense, if a defense case) upon 
completion. When asked about informal reporting between the analysts and submitting agents, 
about 80% report that they frequently or always do so. Just 1% report they never give report 
results informally. Ninety-two percent state they give the results of their tests out over the 
telephone to the submitting agent or client, before the formal report is issued. For those 
laboratories that give results over the telephone, 45% of laboratories state they do this only when 
they are contacted. Another 38% say they do not make such calls routinely but will if it is an 
important case. This type of informal communication is a consideration in the operations of a 
blind proficiency testing program. 

Figure m-9. Frequency Case Specimens are Retested by Another Laboratory 

percent report types for some specimens but not for others. Ninety-seven percent of the I 

Never 
34% 

Occadonally 
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13. Databanking / CODIS 
In many cases, the issuance of the laboratory report will not be the end of the blind FT. 

Many laboratories participate in DNA databanking or CODIS. For the most part, these labs an 
entering the DNA types of convicted sex offenders into the CODIS system. Many labs are also 
entering the DNA types of unknown suspects in sexual assault case into CODIS. The entry of 
this information into CODIS raises a series of other questions that need to be resolved before a 
national system of blind testing can be implemented. The fundamental point is that because 
these are fictitious cases it will be necessary to retractklelete such information once the 
laboratory is infonned the case was actually a test. 

Figure III-lo. Items Saved for Possible Future Analysis 
I 
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** 93% of laboratories responded that they routinely save specimens for future analysis (n=94) 

Twenty-eight percent of laboratories are involved in the processing of convicted offender 
specimens for entry into a statute-mandated databank. Of these laboratories, 80% are presently 
typing specimens. The databanking statutes governing this typing can cover a range of offense 
types depending on the state. See Figure III-11. Approximately fifty percent of laboratories 
state they are authorized to databank profiles for offenders convicted of some type of sexual 
offense. Sixteen percent say their statute covers any person convicted of a felony against 
persons, and another 8% state their statute covers any person convicted of a serious felony. 
Twelve percent report they type the DNA of persons convicted of 8ny felony. 

Ninety-two percent of laboratories engaged in databasing report that this database is 
maintained by their laboratory. The remaining 8% state the database is maintained by another 
laboratory either part of, or external to, their system. Eighty-nine percent enter the data directly 
into the database through a personal computer or terminal connection. The majority (60%) of 
laboratories report any analyst is authorized to enter such data. Another 16% state only a 
specified individual may enter data, while 8% more say data are not entered from their particular 
laboratory. Eighty-eight percent report that they can search the database from their facility using 
a PC. The balance of searching is performed from a central location that maintains the database. 

0 
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In terms of personnel authorized to search the database, “any analyst” is the most common 
response (40%), followed by “specified individuals” (28%) and “supervisors” (16%). 

specimen typing. Forty percent of respondents say the same analysts perform both functions, 
and forty-four percent report they have separate, dedicated CODIS analysts. The rest of the 
laboratories (16%) either rotate analysts or use another method. Although we are not addressing 
this issue in depth in this study, the blind testing of CODIS analysts presents an ancillary need in 
the forensic DNA typing community. 

Figure III-11. Offense Types / Offenders Included in DNA Databank Statutes (n=25) 

Laboratories were also asked if the analysts who do casework also perform the databank 
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Blind testing of CODIS analysts is a more straight forward procedure which may be 
accomplished by making contact with the relevant c&inal justic&omctional agency and 
simply have them introduce manufactured proficiency specimens. The unintentional submission 
of specimens from the same offender at different times by corrections officials can also serve as 
a ‘‘blind test” for CODIS analysts if the duplicate specimen gets typed and the duplication is 
detected by finding that the profile is already in the databank. 

Fifteen percent of CODIS analysts are ABC certified. Of laboratories that have ABC 
certified CODIS analysts, one-third have 1-2, another third have 3, and the remaining third have 
4 or more ABC certified analysts. 

(43% of laboratories) was 4 loci. An additional 14% reported 5, and 14% reported 6. Twenty- 
nine percent of the respondents indicated 3 or fewer loci axe databanked In terms of which 
RFLP loci are databanked, 100% reported D2S44, D4S139, and more than 80% database 
D5SllO and D10S28. For PCR-based loci, more than 50% database DlS80, and STRs. For the 5 
laboratories typing STRs, 100% say they databank CSFlPO, TPOX, and THO1. 

We inquired as to now many RFLP loci are databanked and the most common response 
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Eighty-five percent of laboratories databanking convicted-offender specimens collect 
whole blood in EDTA tubes. Sixty-nine percent of laboratories report that corrections personnel 
actually collect the specimens. Half state they provide written receipts when given these 
specimens, with more than 80% stating there are special fonns that are used when collecting 
such CODIS specimens. More than 70% of all CODIS laboratories state that analysts are 
assigned such specimens randomly/on a rotating basis to keep a balanced workload. 
Approximately eighty-eight percent of CODIS respondents state they have a backlog of CODIS 
specimens awaiting analysis. For these laboratories with backlogs, half report that they analyze 
samples on a “first in - first out” basis. Another 26% say they prioritize samples based on the 
release dates of the offenders to be typed. 

other analyst before they are entered into the database. In terms of repeat typing of CODIS 
specimens as a QNQC measure, more than forty-five percent state that randomly selected 
specimens are checked; however 50% say there is no random, repeat testing. For those 
laboratories performing repeat typing, 25% say it is perfomed by a different examiner and 75% 
report it is accomplished by either the same or a different examiner. Three laboratories state they 
have no profiles in their database at the present time. Another third of the laboratories state they 
have between 20 and 2700 profiles. One-third more state they have between 3000 and 8700, and 
the balance (two labs), 1,100 to 12,000. Table IC-8 compares the total number of databased 
samples in the 1995 FBI CODIS laboratory survey and the 1996 UIC Blind PT DNA survey. In 
a one year period, it shows an increase from approximately 50,000 samples to 75,000 total 

e 

/ 
i 

Eighty-four percent of CODIS laboratories say their results are reviewed by a supervisor or 

samples. 
Laboratories involved in databanking and databasing enter the DNA types of unknown 

subjects from sexual assaults into the CODIS system. In terms of blind PT, it must be 
assumed that sexual assault blind PT cases will result in the suspect’s profiles being databased. 
If blind testing is attempted on a large scale, CODIS system entry might create problems. 
Recruiting a sufficient number of suitable donors to prevent multiple matches in the CODIS 
system might be necessary. a succession of “hits” would probably soon lead the laboratories to 
decide the case from which the specimen came was probably a proficiency test and could cause 
other laboratories to be alerted to watch for blind tests in their as yet unworked cases. Identical 
specimens in blind ITS in several CODIS laboratories would probably not create any problem 
and could serve the additional purpose (have the additional value) of “testing” the CODIS 
system, Should a point be reached where interjurisdictional case to case cold CODIS hits are 
relatively common, fewer donors would be required for the construction of parallel blinds in 
multiple laboratories. Another issue is the need to purge the blind FT donor DNA profile from 
the CODIS system. Although the proficiency testing organization may attempt to see that all 
donors’ DNA types are purged there cannot be an absolute guarantee to the donor that this will 

a 

OCCW. 
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Table III-8. Number of Databased Samples in Nationwide Tally of CODIS Labs 

1995 FBI CODIS Survey 
25 labs reporting 21 labs reporting 
46,244 RFLP samples Total of 76,977 databased 
3,000 PCR samples samples (RPLP + PCR) 
1300 RFLP+PCR samples 

1996 UIC DNA Survey 

Total of 50,544 databased 
samples 

14. QAIQC Programs and Proficiency Testing 
Seventy-one percent of the laboratories report they follow TWGDAM QNQC guidelines, 

6% state they have their own QNQC programs, and 22% report they employ both. Figure III-8 
compares the different types of proficiency testing done by laboratories. In terms of internal 
proficiency testing, 55% of laboratories report casework examiners perform proficiency tests and 
45% do not. For those that do, 30% say that examiners pezform one per year, 31% say they do 
2-3 per year, and 15% say 4 or more. Another 16% state the number pexformed varies, and 11% 
report internal proficiency tests are administered only during training. Table DI-9 displays an 
overall mean of 3.5 internal PTdexaminer/year. 

Table III-9. Average Number of Proficiency Tests / Examiner / Year by Lab Type 

*Note: The “n” of laboratory types vary in each category of FT. 

We also found that state laboratories are more likely to perfom internal FTs while city 
laboratories are less likely to do them. In addition, laboratories that were 
participate in the study tended to perfom less internal proficiency testing (46% of laboratories 
not willing to participate performed internal PTs compared to 63% of laboratories agreeing to 
participate). 

willing to 
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Fifty percent of laboratories engaged in internal proficiency testing state they manufacture 
the tests in-house. Another 23% say they either use specimens from a previously analyzed case 
or commercially available external PT kit, and the balana (27%) state they do both (See Figure 
lII-12). Some of these tests are not considered blind because the analyst presumably knows the 
specimens are from either a previously analyzed case or external PT. 

is manufactured in-house. This model involves at least one person in the laboratory (e.g., 
QNQC coordinator, supervisor) setting up a blind PT and introducing it as casework. 

When the PT results are reviewed with the examiner by a supervisor or QNQC 
coordinator, about half report that only the DNA testing results are discussed, and the other half 
state the test results plus evidence receipt, handling, and reporting of results are also discussed. 
In terns of dedicated CODIS analysts, half the laboratories report they participate in the same PT 
program as casework scientists, while the other half has a separate internal PT program for 
CODIS analysts. 

e 

What has not been discussed to this point is blind internal proficiency testing where the test 

Figure III-12. Type of Internal Proficiency Tests (n=52) 
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Specimens 27% 
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** 55% of laboratories reported perfoming some type of internal proficiency testing (n=94) 

Every laboratory states that its casework examiners perform external, proficiency 
tests. The great majority (70%) of laboratories report examiners perfoxm two proficiency tests 
per year. Table III-9 displays the average number of external open PTdexaminedycar with an 
overall mean of 2.3. Figure III-13 shows the different providers of external open PTs. 
Collaborative Testing Services (CTS) is the most commonly mentioned provider (78% of labs), 
The next most frequently mentioned supplier (51% of labs) is the College of American 
Pathologists (CAP). Cellmark Diagnostics (IQAS) and Serological Research Institute (SERI) are 
indicated by 43% and 17% of laboratories respectively. If a nationwide blind proficiency testing 
program were introduced, these suppliers would presumably be candidates for manufacturing 
specimens and/or cases for it. In terms of dedicated CODIS analysts, about three-quarters of 
laboratories participating in CODIS and responding to this question, do not have a separate 
external proficiency program for these analysts, and one-quarter do. 

a 
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Just 20% of laboratories report their casework examiners perfom external blind 
proficiency tests with state laboratories more likely to engage in them. Of the 19 laboratories 
that do, only 9 (47%) state that these tests are issued "regularly". For those laboratories that say 
they perform these tests regularly, most do one test per year. The "occasional" users of blind 
proficiency tests also do them about once per year. The overall mean of external blind 
PTdexaminedyear for the 19 laboratories that perform this is 1.7 as shown in Table ID-9, 
External, blind proficiency tests are most often made up in-house or by another forensic 
laboratory. None of the laboratories has a separate, external blind proficiency test program for 
CODIS analysts. 

Figure III-13. Providers of External Proficiency Tests (n=94) 
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We also found the laboratories that were willing to participate in the study tended to 
perform less external blind proficiency testing (14% of laboratories not willing to participate 
performed external blind PTs compared to 27% of laboratories agreeing to participate). 

When laboratories were asked about their experience with external blind Proficiency tests, 
most mported them successful. Eighty percent of those laboratories with experience in 
proficiency tests indicated supervisors informed analysts when they had been proficiency tested 
and what the results of the testing were. When probed M e r  about blind proficiency testing, 
almost one-half replied either that blind PT was beneficial but difficult to implement, and/or that 
various logistical issues concerned them. When asked about these logisticdhmplementation 
problems, the issue cited most often (by a third of those responding) was their con- over 
communication and the potential breach of trust between lab analysts and law enforcement 
agents. The next two most common issues raised were the difficulties in deceiving experienced 
analysts, and issues surrounding how to flag, purge, or otherwise handle documentation (reports, 
notes, computer records) that resulted fiom blind proficiency tests. 
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We then asked laboratories if they were to participate in a fully blind DNA proficiency test 
and the fictitious case went through the laboratory undetected, what types of paper documents 
and/or electronic files would be created and thus potentially have to be purged. This was an 
open-ended question and only a minority of laboratories cited the types of documents (laboratory 
reports, notes, case files, evidence submission forms) that might have to be purged. Those types 
of items referenced most often were electronic files, with 27 laboratories specifically mentioning 
either CODIS or other DNA databasing information. a total of 20 laboratories mentioned they 
thought purging of such information would be a problem, but 30 who did not believe the purging ’ 
would present a problem. i 

15. Survey of Law Enforcement Agencies / Conduit Laboratories 
An integral part of blind proficiency testing procedures is the successful (and undetected) 

submission of actual proficiency test materials to the target laboratory through a law enforcement 
agency. The primary goal of the survey of law enforcement agencies and conduit laboratories 
was to determine which law enforcement agencies andor conduit laboratories would be willing 
to submit evidence to a laboratory for DNA analysis. Table III-10 summarizes the data 
generated from these surveys. a total of 39 DNA testing laboratories that were willing to 
participate in the feasibility study were identified. These laboratories were surveyed and each 
asked to identify ten law enforcement agencies andor conduit laboratories that submitted 
evidence to them for DNA analysis. One hundred sixty seven law enforcement agencies and 
twenty-two conduit laboratories were identified. Subsequently, these agencies and laboratories 
were surveyed and asked if they would participate in this study as a submitting agency. Sixty- 
three law enforcement agencies and nine laboratories agreed to be submitting agencies. 

Law enforcement agencies that declined participation cited the following reasons: (1) the 
mock case paperwork that would be required would constitute a violation of departmental 
procedures or statutory prohibitions against filing knowingly false official statements; (2) 
insufficient personnel and time, and (3) would require explicit permission from the laboratory 
before making a decision. 
Conduit laboratories were also queried as to the types of cases andor situations in which they 
would submit evidence to another laboratory for DNA testing. The main reasons cited were: (1) 
laboratory does not perfonn DNA analysis; (2) for supplemental analysis of cases; (3) for 
paternity cases; (4) when laboratory resources are stretched, and (5) for re-analysis of casework 
samples for QC purposes. 

a 

16. Conclusions from Phase 1 Surveys 
The survey results of the DNA testing laboratories and law enforcement agencies / conduit 

laboratories were important in the development of our candidate blind proficiency testing 
procedures. In addition, the data generated from the survey has given us a detailed picture of the 
characteristics of DNA laboratories across the nation, and most importantly, helped us to 
determine the types of quality assurance and proficiency testing procedures utilized in DNA 
laboratories. 
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Table El-10. Law Enforcement Agency / Conduit Laboratory Survey (June 1997) 

102 laboratories surveyed (December 1996) 
39 laboratories consented to be participants (surveyed May 1997) 
These labs identified 189 law enforcement agencies and/or conduit labs who 
submit evidence for DNA analysis (surveyed June 1997) 
88 surveys retuned 
75 surveyes returned from law enforcement agencies 
63 law enforcement agencies agreed to be potential submitters (84%) 
13 surveyes returned frum conduit laboratories 
9 conduit laboratories agreed to be potential submitters (69%) 

Although a great deal of useful data were generated from the survey, we also discovered 
that an equally important resource are individuals within submitting agencies (e.g., police 
officers), Police personnel who submit evidence for DNA typing are an integral part of any 
blind proficiency testing procedure. Not only do these officers submit the blind IT to the 
laboratory, they also supply insight as to the types of cases that would (or would not) be worked 
by a particular laboratory in a timely fashion, and the best way to construct cases so as not to 
muse suspicion. 
B. Results of Survey of Forensic DNA Laboratories-Phase 2 

forensic DNA-testing laboratories across the nation. The principal purpose of this swey  was to: 
(1) gather additional information from DNA-testing laboratories about their sample retention 
practices; (2) examine the types of internal reviews performed on completed cases, including re- 
analysis of evidence; and (3) evaluate the range of external reviews performed on completed 
cases by auditing groups and defense experts. 

In addition, we inquired about defense discovery practices, i.e. the extent to which 
laboratory data were disclosed to defendants and subsequently reviewed (and possibly re-tested) 
by defense DNA experts. Out of the 91 labs that responded to our survey (66% response rate), 67 
(74% of respondents) indicated that they are currently performing DNA analyses. The following 
results are based upon data returned by these 67 laboratories. 

In December 1998,137 Phase 2 DNA Laboratory Survey Instruments were mailed out to 

1. General Lab Information 
In terns of the geographical distribution of the 67 responding laboratories, 60% of the labs 

identified themselves as organizationally located at the state level. Twenty-four percent am at the 
county level, 12% at the city level, and 4% (n=3) indicated other organizational locations. No 
federal laboratones responded. Of all the surveyed labs, 61% indicated that their laboratories am 
ASCLDLAB accredited, while 39% have not been accredited as of 1997. In a finer breakdown, 
65% of the responding state labs are accredited, 56% of the county labs are accredited, 63% of 
the city labs are accredited, and 33% (n=l) of the remaining labs are accredited. 

i 
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Furthermore, laboratories were questioned regarding the types of testing they perf-, 
specifically: RFLP, Dot-Blots and/or DlS80, and STRs. Of the responding laboratories, 46% of 
the labs performed Rm9,75% perform Dot-BlotdClS80, and 69% perform STRs. (Percentages 
overlap because laboratories perform multiple types of testing.) Only one responding lab cited a 
testing technique other than the above mentioned three. 

Twenty percent of the labs surveyed indicated that they perform all three types of testing. 
Fifteen percent of surveyed labs perform both RFLP and Dot-Blots/DlS80, 27% perform both 
Dot-BlotsDlS80 and STRs, and 9% perform both RFLP and STRs. Two out of the 67 
responding labs (3%) perfom RFLP only, 13% perform Dot-Blots/DlS80 only, and 13% 
perform STRs only. 

cases. The number of reported DNA cases range from 6 to 700 cases per lab. The average value 
was 176 cases per laboratory, and the median was 108 cases. Approximately half of the 
responding labs had analyzed and reported fewer than 100 DNA cases (See Figure III-14). 

e 

In calendar year 1997, the responding labs analyzed and reported a total of 10,925 DNA 

Figure m-14.1997 Analyzed DNA Cases (n=62) 

2. Sample / Evidence Retention 
Prior to examining the internal and external re-testing procedures of the surveyed labs, 

laboratories were first asked about their retention practices, since they play a crucial step in 
determining the possibility of retests. First, laboratories were asked about the preservation of 
specimens for subsequent confirmation or retesting. According to the surveyed laboratories, 70% 
indicated that they preserve portions of the biological specimen and extracted DNA, 18% of the 
labs responded that they attempt to preserve a portion of the biological specimen only, and 3% e 
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(n=2) attempted to preserve only extracted DNA. Nine percent (n=6) of the labs indicated that e 
they do not preserve the specimen as a matter of practice (See Figure III-15). Of the six labs that 
do not preserve specimens for subsequent confirmation or re-testing, all are state laboratories. 

Figure IU-15. Evidence Retention in Laboratories (n=67) 

70.1% 

After DNA analysis on a case, 12% (n=8) of the laboratories indicated that they retain the 
original evidence (e.g., the original item or gannent containing the biological stain). While four 
of these labs (50%) retain the evidence from between onehalf year up to five years, the other 
four labs (the remaining 50%) retain the evidence indefinitely. 

Although the rate of retention of the original evidence is low, 72% of all laboratories 
indicated that they retain a “cutting” of the evidence containing the stain of interest, while 
approximately 27% of the all  responding laboratories retain neither the original evidence nor a 
cutting of the evidence. Of the labs that keep a “cutting” of the sample, 75% indicated keeping 
the cutting indefinitely, and the remaining 25% of the labs keep the cuttings from one-half year 
up to 10 years. 

While retention rates of both accredited labs and non-accredited labs vary, accredited labs, 
in general, reported a higher retention rate than non-accredited labs. Seventy-eight percent of 
accredited labs reported to retain “cuttings” of the evidence containing the stain of interest, while 
only 61% of the non-accredited labs did. Besides sample retention, laboratories were also asked 
to estimate the percentage of DNA cases analyzed during 1997 in which key biological samples 
were so small that they were consumed in their entirety. Of the responding labs, approximately 
73% reported that 10% or less of all DNA cases involved total consumption of key samples (with 
a median at 5%) while the remaining 27% of respondents rcported that between 11% and 70% of 

i 
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DNA cases analyzed in 1997 involved total consumption of key biological samples (See figure 
III- 16). 

Figure III- 16. Total Consumption of Biological Evidence (n=64) 
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After resting is completed, 82% of the respondents indicated that the evidence was =turned 
to rhe submitting agency. Anorher 13% of labs indicated that rhe evidence was sent to the police 
evidence sectiodpropercy division, while the remaining 5 % indicated other means of 
disposition. While majority of state and county labs returned their evidence to the submining 
agency, majority of city labs (88%) reported to have sent the evidence to the police evidence 
sectiodpropeny division. 

laboratories were then asked if they h e w  how long the evidence would remain in stomge 
after the lab returns rhc evidence to the srorage agency, and 52% reported that they did not )now. 
Eight percent stated that the evidence is likely to be kept at the agency indefinitely, 14% believed 
that retention practices varied by agency and/or offense type, and 15% believed that the evidence 
would be kept at the agency until adjudicatiodcouit order- Funbemore, two labs (3%) indicated 
that the evidence is likeZy to be kept at their specified agency until the stature of limitations for 
the panicufar offense expires. The remaining 8% of the laboratories indicated no specific terms 
of retention. 

sectiodproperty division had better retention lcnowledgt than laboratories that retuned the 
evidence to the submitting agency. W e  60% of the labs that return the original evidence to the 
submitting agencies did not know how long it would be retained there, a much lower percent 

In general, laboratories that retuned evidence to their own police evidence 

75 

TOTW P.02 

 and do not necessarily reflect the official position or policies of the U.S. Department of Justice. 
 been published by the Department. Opinions or points of view expressed are those of the author(s) 
This document is a research report submitted to the U.S. Department of Justice. This report has not 



(1 1%) of the labs that return the evidence to their police evidence sectiodproperty division had 
no knowledge of retention time. Additionally, while less than 5% of labs that r e t m  evidence to 
the submitting agency indicated that evidence is kept indefinitely, a higher percentage of labs 
that return the evidence to their own police evidence sectiodproperty division believed that the 
evidence would be held indefinitely. 

testing because it directly influences the ability to re-test evidence already analyzed. According 
to responding labs, the likelihood of a case being re-tested is not only based on the availability of 
the sample and the means used to select the sample (random or otherwise), but also whether or 
not there is enough retained sample to be re-tested. Our findings above indicated that 
approximately one-third of the laboratories do not retain the original evidence, nor a cutting of it. 
Furthermore, 25% of the labs also indicated that between 15 and 70% of their DNA cases 
resulted in total consumption of key biological samples, meaning those cases will not be re- 
tested. 

Evidence retention is a key factor in assessing realistic alternatives to blind proficiency 

3. Internal Review / Reanalysis 
Because we are aware of QNQC standards and procedures employed by ASCLD, 

TWGDAM, and the DAB regarding technical reviews and audits, the survey instrument sought 
to explore the frequency, nature, and outcomes of these reviews. During calendar year 1997, 
almost all of the responding laboratories (99%) estimated that between 95 and 100 percent of 
their analyzed DNA cases were subjected to an additional internal review of laboratory results 
(for QNQC purposes) by their laboratory peers, supervisors, quality assurance personnel, or 
other members of their parent agency. One laboratory reported no internal review on analyzed 
DNAcases. 

Of the laboratories that conducted internal reviews on analyzed DNA cases, all labs 
indicated a review of the final report. Almost all of the labs (99%) indicated reviews of notes and 
data, 65% indicated auditing of procedures (approximately U 3  of the laboratories that audited 
procedures indicated that such audit was performed on more than 60% of its cases, while 1/3 of 
the labs indicated such audit on 
9% of the labs identified other forms of internal evaluation (See Figure III-17). In terms of 
internal audits involving re-testing of samples, the percent of cases re-examined varied widely 
between 0 to 100%. Half of the responding laboratories reported re-testing 6% or less of 
analyzed cases, while 3% of labs (n=2) indicated re-testing on 100% of their analyzed DNA 
cases. 

Of those labs that indicated re-testing as a practiced form of internal review, 80% (n=ll) 
indicated that approximately 100% of the re-tested results agreed with the original reports, while 
20% did not specify the re-testing results. One lab stated that 99% of its re-tests agree with the 
original results because approximately 1% of the re-test results are outside the match window for 
RFL.P analysis (+-2.5%), due to concentration problems. Furthermore, another Iaboratq 
suggested that disagreements between the re-test and the original result could be due to the 
mixtures and intensity of dots on DQAl testings. 

than 20% of cases), 23% indicated re-testing of samples, and 
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Figure III-17. Internal Review (n=66) 
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According to laboratories' description of their re-testing protocol, =-testing is either 
performed randomly or determined by the technical leader, reviewer, or the chief serologist. 
Furthermore, one laboratory stated that re-testing will likely be perfomed if the original analyst 
has left the laboratory. However, the most common factor influencing re-testing selection, as 
stated by laboratories, is whether or not there is enough remaining evidence to be =-analyzed. 

4. External Auditing / Re-Testing 
Contrasted with laboratory's internal review procedure, the survey was also interested in 

scrutiny of lab work by personnel outside of the laboratory. According to responding labs, about 
70% reported having external audits on DNA cases during 1997, with half of the laboratories 
reporting external audits on 10% or less of DNA cases analyzed. The average percentage of 
analyzed DNA cases receiving external audit per lab is 12%. and the median is 10%. TWO labs 
reported that 100% of their cases were audited externally in 1997. 

For the laboratories that experienced external auditinglreview during 1997, when asked to 
elaborate on the nature of the external review, 89% of the labs indicated that the audits included 
review of notes and data, 80% indicated audits of procedures, 89% indicated reviews of final 
reports, and only 21% indicated re-testing of samples (See Figure m-18). According to the 
laboratories which had case samples re-tested, re-test results were in agreement with the original 
results 100% of the time. Of the labs that reported external audits, 13% indicated that their audit 
involved experts outside of the laboratory but from within the same state system, 58% of the labs 
indicated auditing of cases by experts outside the system but from other privatdpublic labs, 25% 
indicated involvement of defense experts, and 30% indicated review of cases by external QA e 
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Auditing Groups (NFSTC, ASCD-LAB, and TWGDAM). 

Figure JII-18. Nature of Internal and External Audit 

However, our findings show that the types of external audits also vary by the organizational 
location and the accreditation status of the laboratories. While majority of state and county labs 
received external audits by experts from private4public laboratories outside of their system, most 
city labs received external QA audits. In terms of variation by accreditation, accredited labs had 
a higher rate of external audit by private/public labs outside the system (65%). while 43% of 
non-accredited labs indicated such reviews - a decrease of 34%. Furthemore, fewer accredited 
labs reported external review by defense experts (18%), while 43% of non-accredited labs 
reported such audits - an increase of 38%. 

5. Defense Scrutiny / Discovery 
When asked to estimate the percentage of DNA cases analyzed in calendar year 1997 for 

which an analyst (from respondent’s laboratory) testified at a hearing or at a trial, the responses 
varied between 0 to 506, with a mean of 15% of cases per lab, and a median of 11%. Half of the 
labs reported that less than 10% of their cases involved testimony, while one-third of labs 
indicated that more than 20% of their cases involved trial hearing testimony by analysts. 
In terms of defense expert review of laboratory data, 75% of responding labs reported defense 
review on 10% or less of their DNA cases. While the median of the responses is 596, one lab 
indicated that 100% of their cases involved defense expert review of laboratory report andor 
other lab data, 
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Furthermore, laboratories were asked to estimate the percentage of DNA cases in which 
laboratory data beyond the lab report was disclosed to the defendant as a result of a discovery 
motion. (Laboratory data beyond the lab report includes laboratory notes, methods book, 
proficiency testing results, raw data, and other primary laboratory work products.) While half of 
the responding labs indicated disclosure on 10% or less of analyzed cases in 1997, a few labs 
reported disclosure on 100% of their cases to the defense (See Figure III-19). 

In the interest of defense re-testing, 43% of the responding laboratories indicated zero 
defense expert re-testing on analyzed DNA cases in 1997. Of the 57% that reported some rc- 
testing activities, the maximum percentage of cases involving re-testing by a defense expert, as 
reported by two labs, was 30%. When asked whether the defense expert re-tested case findings 
agreed or disagreed with original findings, 40% of responding labs either did not know, or were 
not informed of the results, while 58% of the labs reported that 100% of the re-test results agreed 
with original findings. 

a 

/ 

i 

Figure IJI-19. Disclosure of Data to Defense (n=63) 

C. Results of Survey of Defense Attorneys and Expert Witnesses--Phase 2 

1. Results of Survey of Defense Attorneys 
Of the 19 surveyed defense attorneys, 6 replied to the survey. In total, the respondents 

reported serving as the defense attorney of record for 56 cases involving DNA analyses in 1997. 
The survey instrument (see Appendix D5) asked for experience in the calendar year 1997, so that 
defense attorney, expert witness and lab survey results would all be for the same time period. a 
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The reported median is seven cases, with a mean of nine cases per respondent. While thne- 
quarters of the respondents reported less than 15 DNA cases, the maximum number of DNA 
cases served by a respondent was 25. Furthermore, respondents reported a total of 20 cast8 
wherein they served as the legal DNA consultant instead of the defense attorney of record-two 
respondents reported 10 cases each, and the remaining respondents reported consulting on no 
DNAcases. 

Because the number of retuned surveys was small, it is not clear that the data am 
representative. The numbers and percentages in the following discussion should be read with this 
limitation clearly in mind. We interviewed some of the responding attorneys to try and get a 
better idea of what they perceived to be the major issues and problems with forensic DNA 
laboratories. 

To understand the nature of defense evidence reviews, surveyed attorneys were asked to 
estimate the percentage of their cases that received various types of reviews. When asked about 
reviews of the DNA laboratory report, half of the respondents answered that more than 10% of 
their cases in 1997 consisted of lab report reviews only, while the other half indicated that none 
of their reviews consisted of only the lab report. According to the respondents, 83% indicated 
that half or more of their cases involved consultation with an independent expea about the 
laboratory report. While all respondents indicated that more than half of the time the underlying 
test results were reviewed, 83% of the respondents reported to have an independent expert 
review the underlying test results on 50% or more of the DNA cases. Also, 83% of the 
respondents reported that they visited the laboratories that performed the tests for half or more of 
their cases. 

lab either replicate or retest the same sample tested by the prosecution for 10% of their DNA 
cases, while one attorney reported such testing for 100% of the cases. Furthemom, half of the 
respondents denoted zero testing of additional samples (other than those tested by the 
prosecution), and the other half of the respondents indicated that they have an independent lab 
test additional samples for 10 to 25% of their DNA cases. 

About 2/3 of the responding defense attorneys reported that their defense experts found 
problematic or questionable results andor interpretations in the original lab work on 50% or less 
of their DNA cases. One-third of the defense attorneys reported that reviews on all their DNA 
cases resulted in problematic findings. 

When asked to estimate the percentage of cases where the retest resulted in notable 
differences from the initial laboratory's results, half of the respondents indicated that they found 
notably different results in 50% or more of the cases they re-analyzed, while 113 of the defense 
attorneys found no notable difference in any of their retested cases. According to respondents, 
the nature of discrepancies in unmatched cases could be different interpretation of bands in STR 
testing and blue dots in PM/DQAl, or errors due to contamination and mixtures. 

The respondents' experiences in obtaining laboratory data from the prosecution (e.g., 
laboratory reportdinformation, test data, QNQC records, etc) varies between easy and very 
difficult. While one-third of the responding defense attorneys ranked the experience as ''very 
difficult," the remaining respondents did not share a consensus on the level of difficulty of 
obtaining lab data. However, analysis shows that the respondents who ranked the experience 
most difficult also found 100% of their DNA cases to have problematic original lab results, 

In terms of re-testing, half of the defense attorneys indicated that they had an independent 
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whereas the rest of the respondents who found the experience less difficult (77%) indicated that 
one-half or less of their cases had problematic original lab results. 

In terms of securing funding for reviews and re-tests, the procedure varies among 
respondents. One-third of surveyed defense attorneys reflected positively on their attempts to 
secure funds for review of DNA evidence, re-tests, and expert witness fees, while one-third 
indicated that their own agency took care of such costs, so no extra petition was necessary. The 
remaining one-third of attorneys reported difficulties in securing funds for reviews and re-tests, 
and the main reason expressed was reluctance of the courts to authorize funding. One defense 
attorney stated, “Many times the DNA test is performed by the prosecution during the course of 
the case, while pending before court. Obtaining the continuance of the trial date to perform 
testing by the defense over the prosecution objection is the most difficult problem. Finding a lab 
within time constraints is also difficult.” Furthemore, another problem that was brought up by 
attorneys was that court budgets vary by offense. According to one attorney, murder trials tend to 
have more funding available than rape cases, even although sexual offense cases employ more 
DNA tests of evidence than murder cases. 

When asked about their general experiences, the majority of the respondents did not 
comment positively on DNA laboratory procedures. Most were offended by the secrecy 
surrounding notes, protocol, and raw data in testing, and furthermore, they questioned the 
validity of lab reports. False information, cover-ups, and improper interpretation of data were a 
few of the problems cited by the defense attorneys. Furthemore, the prosecution was also 
blamed for using tactics to prevent defense audits. However, one respondent indicated that lack 
of preparation by defense attorneys is also a problem, and suggested that the defense bar needs to 
have more experts to assist attorneys. 

Interviews with several respondent defense attorneys did not add much to the observations 
discussed immediately above. There is a significant lack of trust of the forensic laboratories on 
the part of much of the defense bar. It may be unreasonable to suppose that it could be otherwise 
in such an adversarial system, but the situation that is created cannot be seen as very 
constructive. 

a 

i 
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2. Results of Survey of Experts / Expert Witnesses 
The survey instrument (see Appendix D6) asked for a summary of the respondent’s 

experience in calendar year 1997. The same year was specified in the Defense Attorney 
(Appendix DS) and the Phase 2 Forensic Laboratory (Appendix D2) surveys so that comparisons 
could perhaps be made later. 

Of 27 surveys sent out to DNA expert witnesses, 11 surveys were returned (a return rate of 
41%.) In total, the respondents had reviewed 238 DNA cases for criminal defense lawyers in 
1997. Half of the respondents reported reviewing fewer than 10 cases in 1997, and 75% reported 
reviewing fewer than 20 cases. In addition, respondents reported a total of 53 DNA cases 
reviewed for someone other than a defense lawyer in 1997. 

representative. The numbers and percentages in the following discussion should be read with this 
limitation clearly in mind. We interviewed some of the responding experts to try and get a better 
idea of what they perceived to be the major issues and problems with forensic DNA laboratories. 

most commonly seen by these experts and whether there were identifiable trends in the perceived 

Because the number of returned surveys was small, it is not clear that the data are 

One objective of this element of the study was to get an idea about what problems wem 
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problems. The experts surveyed in this part of the project generally review the work and results 
of the forensic lab that first examined the case. Another objective of this survey was to try to 
estimate what fraction of all forensic DNA cases are subject to any scrutiny outside the 
originating laboratory. Review by external experts could be viewed as a kind of blind proficiency 
testing, similar perhaps to external random audit / reanalysis. 

(a) General Case Informatson 
Two-thirds of the responding expert witnesses said that no retesting was performed in their i own laboratory for cases that had previously been tested at another laboratory. The remaining 

1/3, however, performed retesting on about half (55%) of the previously tested DNA cases. As 
for additional testing on evidence not previously tested, 2/3 of the experts indicated that no such 
testing was performed by their agencies during 1997, while 1/3 performed tests on previously 
untested evidence for less that 25% of their DNA cases. 

Approximately half of the respondents indicated that they had r e f e d  a previously tested 
sample to another laboratory (other than their own) for a retesting. While most experts r e f e d  
less than 30% of their cases to another lab, one expert reported having referred 100% of his cases 
to another laboratory for retesting. 

As for referrals on evidence not previously tested, 1/3 of the respondents indicated that 
they had referred an item not previously tested to another laboratory for DNA testing. Two of 
these respondents referred less than 20% of their cases for external testing on previously untested 
evidence, the other two referred 90% or more of their cases for such testing. 

Although 80% of the respondents indicated that a fraction of their 1997 DNA cases 
contained problematic results andlor interpretations made by the original laboratories, the actual 
percentage of questionable DNA cases varied among experts. While the average percentage of 
problematic DNA cases is 25% per expert surveyed, ?4 of the respondents reported that they 
found problems in less than 7% of their cases, and another !A of the respondents reposed emrs 
in more than 75% of their cases. 

In attempting to mitigate the likelihood of problematic results, respondents raised the 
possibility of “test observation” as an important tool useful for catching laboratory errors or 
problems in testing. In some cases, court orders may be obtained to allow a defense expert to 
observe the DNA testing in the primary laboratory. 

laboratories that were necessary to perfoxm an adequate review of DNA test results. While 20% 
(n=2) responded that they have always had access to materials needed, 80% of responding 
experts indicated that they did not. According to the latter respondents, requested materials that 
were not provided to them included: 

a) Original or excellent reproductions of autorads, gels, quantiblots, andor typing strips, 
b) Details of PT reports, and details of certain experimental procedures, and 
c) Detailed lab notes and high quality photos of original results. 

Expert witnesses were also asked whether or not they had access to materials from other 

When defense experts elaborated on reasons given for declining their requests, time and price 
were brought up as possible causes. However, the majority of respondents focused on two main 
reasons as to why they thought their requests were refused 1) policy and legal limitations 
forbidding distribution of certain infoxmation; and 2) poor quality of laboratory records and /or 
work product. These respondents were suggesting that, because laboratories do not always 
document adequately, they axe reluctant to give out detailed documentation for fear of criticism. 
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(b) Nature of Problems Found in Cases 
To clarify the nature of problems that expert witnesses encounter, the survey instrument 

also asked the respondents to point out specific problems and estimate the percentage of 
reviewed cases in which these various problems occufied. 

Chain of Custody: Chain of custody was cited as an important aspect of DNA analysis because 
problems of this type are often hard to detect (e.g., switching of samples and poor documentation 
of sample identity). Survey findings indicate that 40% of expert witnesses found chain of 
custody problems to be an issue in an average of 14% of cases, while the remaining 60% of 
experts indicated that they did not find chain of custody problems in their reviewed cases. As an 
example, one respondent pointed out that photographic documentation of PCR tests strips is 
often inadequate, thus making independent confirmation of lab tests impossible. Furthemore, 
related problems such as samples without labels and improper substitution of cases were also 
reported by respondents. 

Sample Handling: Sixty percent of expert witnesses found sample handling issues (errors leading 
to cross-contamination) within their cases. Approximately half of the respondents found the 
problem in more than 12% of their DNA cases. One expert witness reported that in one case, 
evidence items were packaged together in a single container, causing sample contamination 
when PCR typing had to be done. 

Inadequate Documentation of Procedures: While documentation of procedures varies from one 
laboratory to another, 80% of expert witnesses found inadequate documentation of laboratory 
procedures within their reviewed cases. While approximately half of the respondents reported 
that less than 25% of their DNA cases contained documentation emor, on average, experts 
reported that they found inadequate documentation in 40% of DNA cases. Problems mentioned 
by respondents included: 

a 

a) Inadequate docurnentation of the quantity of DNA obtained from evidence samples; 
b) Inadequate documentation of microscopic procedure (common problem with PCR-based 

tests); and 
c) PCR-based tests perfonned without first testing for indications of relevant biological 

material. 
Furthermore, one respondent reported that for some cases only the conclusions of the testing 
were stated, but no results listed in the report. 

Failure to Follow Protocol: Half of the responding expert witnesses reported that they found 
cases in which the original analysts failed to follow the proper protocol for testing (for example, 
procedures as detexmined for HLA-DQA1, DlS80, and PM tests.) Although the estimated 
percentage of cases containing such error varied widely among experts, respondents estimated 
that they encountered this problem in 25% of DNA cases on average. 
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Poor Luborutory Practices: Seventy percent of respondents found what they considered to be 
poor laboratory practices (e.g., failure to account for failed controls or failure to perform 
controls) within their DNA cases. Furthermore, respondents also reported questionable issues 
with police evidence collection procedures, inadequate transportation, and improper storage 
conditions. 

Biased or Problematic Interpretation: Seventy percent of respondents found that a fraction of 
their DNA cases contained biased or problematic interpretation of results by the original lab. 
Although interpretation is a difficult matter to evaluate, problems indicated by surveyed experts 
included: 

a) Improper evaluation of weight of possible lab e m ,  
b) Subjective interpretation of band intensities (mostly in HLA-DQAl& PM tests); and 
c) Misinterpretation due to incorrect statistical approach or inadequate protocol. 

While half of the respondents indicated finding the error in less than 20% of their cases, !A of the 
respondents indicated that more than 50% of their cases contained such error. 

i 

Calculation of Inclusion Probabilitieflopulation Genetics Issues: Half of the expert witnesses 
found that a fraction of their reviewed DNA cases contained problems related to calculations of 
inclusion probabilities / population genetics issues. The mean percentage of cases thought to 
contain such e m r  is 32%, with a median of 13%. Specifically, the problems indicated by 
responding experts included: 

a) Overlooked statistical implications of potential suspects who were genetically related to 
the prime suspect; 

b) Improper statistical evaluation of database searches or cases where large numbers of 
suspects were screened; and 

c) Excessively precise random match probabilities, which gave the illusion that the estimate 
was well based. 

Other Errors: Two expert witnesses found other types of error within their DNA cases, 
including: a) failure to resolve discrepancies between conventional serology typing and DNA 
testing; b) problems with the preparation or labeling of reference blood samples; and c) problems 
with the drawing, or the documentation of drawing, of xtference blood samples. 

(c) Evidence Testhg / &Testing 
After performing retests on previously tested evidence, 80% of responding expert 

witnesses found no significant difference between the retest results and the initial laboratory’s 
results. One expert witness (the remaining 20%) found disagreement in about 5% of the analyzed 
cases. 

According to one expert witness, the original analysis is rarely so faulty that the results arc 
completely wrong. Rather, mistakes made by prosecuting agencies tend to occur before the DNA 
lab gets the evidence (collection and preservation), or afier the analysis is completed 
(interpretation). While stating that retesting is a useful tool, the respondent suggested that the 
main issue needing to be addressed is education -- for individuals responsible for collecting 
evidence at the scene, for police officers, for Mime lab personnel, and for the analysts 
responsible for interpretation. 
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In the cases involving testing of additional items not previously tested, 2/3 of responding 
experts found that such additional testing produced important or unexpected results (e.g., 
indication of additional or alternative perpetrators). Most respondents agreed that findings from 
additional testing often implicated third individuals, and in one specific case, additional testing 
on an item previously considered "inadequate" by the original lab led to a homicide conviction. 
Although the percentage of cases with significant results differs between 20 to 90% for 
respondents, expert respondents indicated that in an average of 34% of cases that involved 
additional testing, significant results were obtained. 

Approximately 80% of responding experts found that in some cases, critical biological 
evidence was consumed in its entirety by the original laboratory in its initial DNA testing. On 
average, about one-quarter of cases were found to involve evidence that have been completely 
consumed. However, respondents indicated that the percentage of cases involving total 
consumption of samples has recently decreased with use of PCR typing and changes in 
laboratory protocols requiring labs to save portions of the evidence for re-test or additional 
testing. 

a 
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(d) Results of Interviews 
As noted above in 8 III.C.2, a few respondents were interviewed to see whether any further 

insight could be gained beyond the questionnaire response data. We tended to try to focus on 
how frequently the respondent thought there were significant problems, problems that might be 
considered serious enough to have an effect on case outcomes. The responses were mixed. Half 
the respondents tended to report that they almost always saw serious problems in detailed case 
reviews. Serious problems included things like tests where controls failed but the results of 
which were reported anyway, significant errors in calculations, and reporting or ignoring 
(depending on the point of view in the case) "subthreshold signals. The most frequently 
mentioned problem was simple failure to follow the laboratory's own standard protocols and 
QMQC guidelines. The other half of the respondents indicated that, while problems of one sort 
or another could always be identified, serious errors were seen in 20 to 25 percent of the cases 
reviewed. One respondent had reviewed several hundred cases over perhaps a decade, and 
believed that these could in some way be considered a random sample. 

Some of the problems identified did not involve the laboratory or its personnel, but had to 
do with evidence collection, packaging or storage. The experts interviewed recognized that these 
issues were not laboratory problems. 

and that they are generally reproducible in another laboratory. Problems that occur are the result 
of actions before the evidence gets to the laboratory, andor in the interpretation of the results 
obtained. There is also a sense among the reviewing experts that it is never easy to get data or 
information about a case one is reviewing. They tend to place the blame for this more on police 
administrators and/or prosecutors than on laboratories, though it is noted that the outcome is not 
changed. 

a 

There is a sense among reviewing experts that analytical results per se are generally fine, 

3. Conclusion from Phase 2 Surveys 
In Phase 2, surveys of forensic DNA laboratories focused on their sample retention 

practices, and internal and external reviews of casework. Evidence retention, of course, is a 
necessity if that evidence is to be re-examined as a quality assurance mechanism. @ur findings 
showed that more than 90% of laboratories retain the original specimen, extracted DNA, or both, e 
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and the greater majority of labs (73%) reported only about an average of 5% of their DNA 
analyses involved total consumption of key biological samples. Almost all of the responding labs 
(99%) estimated that between 95% and 100% of their DNA cases were subjected to internal 
reviews, with the most common type of reviews being a review of final report. The percentage of 
analyzed DNA cases receiving external audits is lower than internal reviews, with the most 
common type of external audits being a review of the final report. Rates of re-testing for both 
internal and external audits are quite low, with most of the =test results agreeing with the 
original reports. 

labs that indicated that a large proportion of the re-test results were in agreement with the 
original analyses, half of the responding defense attorneys indicated that they found 
discrepancies between re-test results and original reports. The majority of the responding defense 
attorneys did not comment positively on DNA laboratory procedums, many questioned the 
validity of lab reports, and one respondent also pointed out the need for defense attorneys to have 
greater assistance from technical experts. 

According to independent expert witnesses, rates of re-testing of cases were very low. 
Only one-third of the 11 responding expert witnesses indicated that they performed re-tests on 
DNA cases, and of these, experts performed re-tests on only about half of the cases they 
reviewed, Many expert witnesses suggested that they didn’t have access to materials and 
documentation from the primary testing labs that werc necessary to perform adequate re-tests. 
The experts believe that due to the fear of criticism from expert witnesses, laboratories are 
sometimes unwilling to give them detailed documentation. They reported, in some cases, critical 
biological evidence was totally consumed, so a re-analysis was impossible. However, they also 
pointed out that because of the growing use of PCR typing and changes in laboratory protocols 
requiring labs to save portions of the evidence to allow for re-analysis, the fraction of DNA cases 
where key samples are totally consumed is decreasing. 

One of the objectives of Phase 2 of the project was to try to see whether there was already 
significant external review of DNA cases, by an external entity engaged by the primary lab or by 
the defense and its experts. The data show that there is some level of external review, but it 
probably does not cover a very large percentage of the cases worked. Non-adversarial external 
reviews tend to be limited to audit and record review, and rarely seem to involve retesting. Some 
experts who review cases indicate that there are serious problems in almost evexy case they see, 
where others suggest that serious problems are seen in a minority (perhaps 20 to 25%) of cases. 
A similar picture emerges from the survey of defense attorneys themselves. Part of the reason for 
trying to determine the extent of current external review of cases was that it could be regarded as 
an external blind proficiency test of a sort. 

Another objective of Phase 2 was to determine to what extent biological evidence might be 
preserved, and thus available for random audit / reanalysis. The data suggest that a majority of 
labs retain cuttings andlor extracted DNA for potential retesting. While the fraction of cases that 
are externally scrutinized is probably relatively small, it is also true that the number of extemal 
blind PTs that could be administered to labs in a given year is also quite small, given the costs 
and complexities. 

For the majority of laboratories, there is probably enough extracted DNA and/or stain 
cutting retained in casework to make possible a relatively random retesting program. It is 
noteworthy, however, that such retesting would serve primarily to check analytical results. Most 

Six defense attorneys and 11 expert witnesses also returned surveys in Phase 2. Unlike the 
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labs do not retain entire items of case evidence or all the items in a case. It would be more 
difficult, therefore, to "audit" the laboratory's handling of the case, apart from its analytical 
results. 

m 

i 
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IV. BLIND PROFICIENCY TEST FEASIBILITY TRIALS 

A. Phase 1 Feasibility Trials 

had agreed in advance to be potential test candidates (or reference laboratories). In this section (8 
IVA), the Phase 1 feasibility trial tests are discussed. Phase 1 tests consisted of ten blind case set- 
ups for submittal to DNA laboratories (two of these cases were submitted to the FBI laboratory 
by its own blind PT contractor who worked with us), and two reference laboratories. The Phase 1 
tests were manufactured and administered in two cycles, five tests at a time. Phase 2 tests am 
discussed in a separate section, 0 NB, below. 

Given the nature of this testing and the fact that these laboratories and DNA analysts could 
be categorized as “research subjects”, we were ethically bound to secure the permission of these 
laboratories to engage in this testing before it commenced. Our survey of every laboratory that 
we detennined to be perfonning forensic DNA analysis resulted in the return of 94 surveys (see 
0 IDA), 38 of which a p e d  to be potential participants. Another laboratory from which survey 
data was not obtained agreed to participate in the actual feasibility trials. Thus, the number of 
potential participating labs from our survey was 38, but in fact, there were a total of 39. 

The thirty eight potential target or reference laboratories (from our survey) had the 
characteristics shown in Table IV-1. 

In this project, we decided to direct actual blind trial proficiency tests to laboratories that 

i 

Table IV-1. Characteristics o 

* not necessarily the sole provider of DNA typing services in the state 
** n = number of labs who reported the number of DNA analysts 

1. Selection of and Agreements with Participating Laboratories 
Laboratories that agreed to be potential participants did so by signing a fonnal agreement 

with us (Appendix El), containing certain mutual understandings. We assured participating Iabs 
that: (i) specimens in the fictitious cases would be manufactured following the “Guidelines for 
DNA Proficiency Test Manufacturing and Reporting” [Crime Lab. Digest 21 (2,Apr):27-32, 
19941; (ii) we would notify the lab immediately that the case in question was a blind proficiency 
test, once DNA testing and reporting were completed, and we would let them know how the 
results compared with those of the reference laboratories; (iii) we would not reveal the identities 
of participating laboratories in our project materialdreports nor the names of specific laboratories 
or specific examiners actually participating in any trial testing in this project unless we were 
legally required to do so; and (iv) participation in this project was totally voluntary, and could be ab 
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discontinued at any time. 

they suspected a submitted case was really a “blind” proficiency test (and we would tell them if 
their suspicion was correct); (ii) they would keep confidential their involvement as a trial test 
site andor as a reference laboratory, unless they were legally required to reveal their 
participation; (iii) they would either purge from their files (including computer-stored records) 
all records connected to a trial blind proficiency test “case” introduced into the lab, or clearly 
identify the records retained as being connected to a blind proficiency test; (iv) they would 
completely purge from their databases, and cause to have purged from any centrally-maintained 
databases, any and all DNA types and profiles that were entered into such databases as the result 
of analysis in a “case” that we revealed to them was fictitious; and (v) they would cooperate with 
us in analyzing the results and problems, and assessing the costs, of conducting blind proficiency 
tests. 

Eight of the 39 potential target laboratories were selected for testing in this project. The 
eight were selected on the basis of being: (i) reasonably representative of the different types of 
labs; (ii) spread over a large area and range of jurisdictions; (iii) accessible through a conduit 
laboratory, or law enforcement agency, that would cooperate with us in submitting a blind 
proficiency test case. Some of the 39 labs that agreed to be potential targets for blind proficiency 
tests were not accessible through their usual submitting agencies for purposes of introducing 
blind proficiency test cases in this project, because those agencies would not agree to participate. 
Thus, the actual number of potential participating laboratories was fewer than 39. More details 
about the characteristics of the labs actually tested are given below. 

The FBI Laboratory (listed as “federal” in the laboratory characteristics table below) made 
arrangements with a separate contractor, who worked with us in manufacturing and m g i n g  to 
submit cases, to submit cases to them. In what is called Phase 1 of this project, two cases were 
submitted by that contractor to the FBI Lab, one in each cycle of Phase 1. The FBI Lab was 
required by the DNA Act to subject itself to blind proficiency tests. 

for their refusal to participate in blind testing included: (i) the mock case papenvork that would 
be required to support submission of a blind proficiency test case would constitute a violation of 
police departmental procedures or statutory prohibitions against filing knowingly false official 
statements; (ii) participation would involve knowing deception of the lab personnel by police 
officers and would constitute a breach of the trust between the law enfosement agency and the 
laboratory; and (iii) the agency had full confidence in the laboratory, and could not see any 
compelling reason for helping to engage the laboratory in blind proficiency testing. 

2. Blind Trial Proficiency Test Case Setup, Manufacture and Distribution 
W e  entered into a subcontract with a TWGDAM-approved DNA proficiency test 

manufacturer under the tenns of which the contractor would manufacture to our exact 
specifications the proficiency tests designed by the UIC p j e c t  and the two proficiency tests 
designed in collaboration with the independent contractor tasked with submitting blind DNA 
proficiency tests to the FBI Laboratory. 

of volkteer human subjects as donors of biological evidence specimens, and approval was 
obtained as to the substance and form of the informed consent statement. The informed consent 
statement was provided to the manufacturing contractor for use with the volunteer donors 

On their part, the participating labs agreed that: (i) they would contact the project office if 

It may be of interest to note that some of the reasons given by law enforcememeat agencies 

Approval was obtained from the UIC Institutional Review Board (IRB) for the employment 
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(Appendix F). The specimens obtained from the donors were anonymized by the contractor, and 
the signed consent retumed, sealed, to one of the UIC project directors. Knowledge of the 
identity of the volunteer donors was thus restricted in effect to one UIC project director. The 
informed consent statement that was devised and approved by the IRB, explicitly infomed the 
volunteer donors that their DNA profiles could be databased for some period of time until the 
“case” was revealed as a blind proficiency test to the target DNA lab. There was a very small, 
but non-zero potential for a volunteer donor in this project to experience difficulties if some life 
event involved that person with a real case involving biological evidence during the time the 
individual’s profile was databased because of this project. We were subsequently advised by Nu 
General Counsel that the identities of our volunteer donors in this project are protected under any 
circumstance or legal proceeding. 

In preparation for the actual manufacture of “biological evidence,” we recruited several 
male and female volunteers to purchase complete sets of clothing, then take the clothing through 
a specified set of wear-wash-wear cycles. The identities of these individuals were recorded in the 
event that specimens for DNA typing might later be required. In addition, we agreed with our 
manufacturing contractor that some volunteer biological-specimen donors would contribute their 
own well-worn clothing for use as “evidence” in some of the “cases.” 

knowledgeable people in law enforcement agencies or labs who would serve as submitters- 
conduit labs (see below). This step involved interviews to determine the detailed characteristics 
of a “typical” case, what type(s) of evidence would typically be submitted, how it would be 
packaged, how the packaging would be marked and by whom, what papenvork would 
accompany it, etc. To minimize the number of specimensand thus the chances of introducing 
an item or items that would result in detection of the “case” as a proficiency test, part of the setup 
involved determining the minimum number of specimens that the lab would normally expect to 
receive in the type of case selected. A typical setup involved a crime scenario, data from which 
was used by the submitter in completing lab submission forms, and by the manufactum in 
putting together the biological evidence items. Suspects and victims were assigned fictitious 
names, dates of birth, and sometimes race, and an offense date that made sense in terms of the 
normal submission lag tiroe was selected. 

prepare detailed instructions for the manufacturer to put the biological evidence together. 
Complete specifications for a “case” included detailed instructions for the collection of 
specimens from donors, for use of those specimens in manufacturing the biological evidence, 
and for transmitting the items to the submitting entity. We also included a document to be sent to 
the submitting law enforcement agency or conduit lab along with the “case.” In some instances, 
additional instructions for marking the evidence, etc., was included with this document. A typical 
example of these detailed instructions and specifications is given in Appendix G. 

A total of five volunteer donor individuals (three females and two males) contributed 
biological specimens to these tests. As “cases” were constructed from scenarios prior to 
manufacturing, detailed requirements were written for the nature and quantity of biological 
specimens required from each donor. Some female donors contributed panties worn for at least 
one day and not laundexed prior to submission. Semen was counted for sperm density before 
spiking swabs and/or panties. Under the assumption of 2.5 pg DNNcell, swabs andor panties 

a 

/ 

I 

Prior to actual manufacturing of biological evidence, “cases” were set up with 

The detailed setup agreement with the submitter, and the case scenario, then enabled us to 
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were spiked with semen sufficient to contain at least 1-2 pg sperm DNA, more than enough in m 
theory for Rm9 typing. 

(conduit labs) that participated as submitters in this project. A typical a p m e n t  with a law 
enforcement agency is shown in Appendix E2, and a typical agreement with a conduit lab in 
Appendix E3. These agreements are very similar to one another. As in the agreements ma& with 
the potential target laboratories, these agreements contained certain mutual assur;l~nct8. 

typing at about the same time the “case” specimens were forwarded to submitters. In addition to 
blood specimens, “copies” of manufactured biological evidence items were sent to the reference 
labs as well. By “copies” is meant contemporaneously manufactmd in replicate as closely as 
possible. In this way, the reference labs were able to conduct some of the same procedures on 
items like semen-spiked vaginal swabs or semen-spiked panties as the target labs. Such refmnce 
lab data can be helpful in diagnosing any problems with the manufactured “evidence,” and also 
in interpreting a target lab’s results (e.g., a target lab may report “insufficient ‘DNA for RFLP 
typing,” and reference labs may both obtain quantities of DNA well in excess of that normally 
required for Rm9 anaIysis). In addition to potentially assisting in the interpretation of 
proficiency test results from target labs, furnishing two or more specimens from the same 
individuals provides an opportunity for replicate typing andor FZFLP band sizing by the 
reference labs. 

The manufacturing contractor maintained detailed and meticulous records of the specimen 
collection, testing and use in the manufacture of blind proficiency test c a s .  This mrd keeping 
constituted a significant part of the contractor’s QA procedures for manufacturing the specimens 
and cases. To avoid insofar as possible any possibility of specimen mixups or other emrs in case 
manufacturing, only five cases (and their replicate specimens) were manufactured at the same 
time. Samples of all the biological specimens used in case manufacturing were retained during 
the project period as well in case any question about a specimen arose in the fum. We estimate 
that a maximum of ten blind cases could be manufactured simultaneously following rigorous the 
rigorous QA procedures that were followed in this project. This estimate has implications for the 
cost estimates provided later in this n p r t  for a larger-scale blind proficiency test program. 

two ways: through law enfurcement agencies; and through other laboratories who did not do 
DNA testing themselves, and who regularly submitted evidence for DNA typing to the target lab. 
Thus, for this project, a “target” lab is a DNA typing lab that actually received a “case” far DNA 
typing. A “conduit” lab was another forensic laboratory that does not do DNA typing, but 
regularIy sends cases or evidence items to the target lab for DNA typing. Some conduit labs were 
forensic labs that regularly submit evidence to private, independent labs for DNA typing. Others 
were part of state systems where DNA typing is restricted to a central location or to a few labs in 
the system. We made contact with appropriate conduit laboratoh just as was done with law 
enforcement agencies. As noted above, an agreement was signed with the conduit labs that was 
very similar to that used with law enforcement agencies submitting “cases” for this project. 

BIindness” 

blind tests into DNA laboratories. Different “levels of blindness” are associated with these 

Agreements were ma& and signed with law enforcement agencies and laboratories 

Blood specimens from the donors were forwarded to two reference laboratories for DNA 

0 

In this project, blind proficiency test cases were introduced to DNA laboratories in one of 

3. Modalities of Blind Proficiency Test Introduction and Their Associated “Levels of 

We recognized early in the project that there are several Merent modalities of introducing 0 
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models. possible in blind proficiency tests. There are four potential models for blind proficiency 
test introduction, described below and discussed more fully in §V. 

1. Blind / LE - Blind to everyone in the target lab; submitted via law enforcement agency 
(LE) 

2. Blind / CL - Blind to everyone in the target lab; submitted via another lab that does not 
do DNA typing itself - the conduit lab (CL) 

3. Blind Analyst - Only the analyst is blinded 
4. Random Reanalysis 
The first two of these might be defined as “fully blind,” in the sense that no one in the 

I 

target lab is infoxmed about the test or even the possibility of a test in advance. The Blind / LE is 
the most challenging and probably most expensive of all the models for the testing organization 
(see below at 0 NA.6). In our limited studies, both the “fully blind” models succeeded. One 
Blind / LE test “failed,” in the sense that it was detected by an evaluating criminalist, but it went 
forward anyway as a ‘Blind Analyst” test (see below at SNA.4). 

For the purposes of the feasibility segment of this project, blind proficiency tests were 
realistic, fictitious cases introduced to a target laboratory either through an external law 
enforcement agency or a conduit laboratory. Although, as noted above, the labs had agreed in 
advance to be potential targets because of the nature of this project, none of the personnel in 
target laboratories knew in advance whether they would receive tests. And, of those that were 
tested, no one was informed about any tests until they had been completed. 

4. Results 

(a) Details of the Actual Blind Trial Feasibility Tests 
Eight separate blind proficiency tests were carried out during Phase 1 of the grant period. 

We also worked in close collaboration with the contractor responsible for submitting blind DNA 
proficiency tests to the FBI Laboratory. Two blind tests were submitted to the FBI Lab. Thus, 
taking into account the collaboration, ten blind tests were set up, constructed and submitted. A 
total of five volunteer donor individuals contributed biological specimens to these first ten tests. 
Fresh whole blood specimens from each person, anticoagulated in disodium EDTA, were 
forwarded to two separate reference laboratories for complete DNA typing. In addition, the 
vaginal swabs spiked with seminal fluid that were used for blind proficiency test “cases” were 
replicate manufactured as closely as possible and forwarded to the reference laboratories, in 
some cases along with oral and/or anal swabs from a female donor. 
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The characteistics of the ten Phase 1 blind proficiency tests are &own in Table IV-2. 

Table Footnotcs: 
CL: conduit laboratory; LEA: law enforcement agency 
S A  sexual assault; BT: blood transfer 
RFLP; PCR: HLA-DQA1 andor PM and/or DlS80; STR; N/A: not applicable 
Months, obtained by consistently dividing turnaround time in days by 30. The turnaround time 

is calculated from the date of submission of the last specimen in the case to the date of the 
laboratory’s report. 
Hairs and fibers unit Completed its report with a turnaround time of 2.16 m 
Lab request to police for additional specimen not communicated in a timely way to project 

team; see in 9 IVA.4.e) below 

There were 2 tests to private, for-profit labs, 5 tests to state labs or labs that are part of state 
systems, 1 test to a municipal (city) lab, and 2 tests to the FBI Lab. The tests were maaufacturcd 
and submitted to forensic DNA laboratories in two cycles, each phase consisting of five “cases” 
that were contemporaneously manufactured. Cycle 1 manufacture was completed around August 
6,1997. Three UIC cases and the FBI case were submitted within a few days. One UIC case 
submission was delayed for several weeks. Cycle 2 manufactme was completed around October 
20,1997. All those cases were submitted within a few days. 

Four tests went to DNA labs via “conduit” forensic science labs that do not themselves do 
DNA typing. Of those, one of the “conduit” labs was part of the same system as the DNA lab. 
Six others went to DNA labs via law enforcement agencies. Of those, two were submitted by the 
police agency that is the laboratory’s parent organization. One case was submitted by a law 
enforcement agency to a lab that is part of a state system; that lab did the initial work-up, then 
forwarded the biological evidence to another lab in the system where the DNA typing was done. 
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? I 

(b) Detection 1 Communications Failures in the Blind Test Feasibility Trials 
One of the blind proficiency test cases was detected by the target lab. It was a sexual 

assault case-primarily a sexual assault evidence collection kit-submitted by a law 
enforcement agency to the lab. The criminalist screening the case noted slight discrepancies in 
the time recorded on the packaging for the collection of some items in the kit. The criminalist 
also noticed that the vaginal smears (slides) were not streaked in the manner typical to the 
jurisdiction. In this instance, we had not actually discussed the detailed preparation of slides with 
hospital personnel in the jurisdiction, and we did not do a detailed review of the markings on the 
packaging prior to case submission. In this case, the supervisor sent the case on to DNA typing 
without further comment. The net result was that the DNA analysts did not know that the case 
was a blind proficiency test until the testing had been completed, 

The discrepancy in the way the slide was made points to the necessity for extraordinary 
attention to small details in blind proficiency test manufacturing, especially in jurisdictions 
where there may only be a few clinical people actually involved in collecting sexual assault or 
other evidence from crime victims. Ensuring that such details are accurately duplicated in blind 
proficiency test case preparation necessarily increases the costs of this type of testing, as every 
jurisdiction has somewhat different practices. Manufacturers and test administrators cannot rely 
solely on law enforcement personnel to know all of these details. The discrepancy in the 
collection times for certain items in the blind test that was detected resulted from a failure of test 
administrators to review or supervise the marking of the evidencecollection kit item packages 
before submission. This level of detail in review and supervision of case submission would in 
many instances require one or more visits to the target lab sites by test administrators. 

In another blind trial test, the case was successfully submitted to the laboratory. The case 
scenario involved a victim having injured a suspect during an assault, such that some suspect 
blood got on the pocket of his own clothing. During the struggle, the pocket bearing the blood 
was forcibly tom from his shirt. The victim then gave it to the police. The bloodstained pocket 
was submitted first, followed about a month later by the suspect’s known blood, under a scenario 
where it took the police a while to locate the suspect. About three months later, the lab got to the 
case, and requested a specimen of victim’s blood for comparison. The police tried to argue 
around the request-unsuccessfy-but did not communicate the request to the project team. 
Under these circumstances, the lab did not work the case because it went against their n o d  
policies and practices. This test was ultimately terminated, because many months elapsed before 
we became aware of the lab’s request for the additional specimen. This failure in communication 
between the project staff and the law enforcement agency was apparently the result of our failing 
to make sufficiently clear to the police personnel handling the case that any communications 
from the laboratory should be discussed with us immediately. Had that discussion occuTred, the 
additional specimen could have been provided for submission. Although it is not specifically a 
test failure, one of the cases submitted by the FBI Lab’s contractor to the FBI Lab was never 
completed. 

* 

(c) DNA Typing Results 
All the labs reported the correct results, in the sense of including or excluding a possible 

depositor of biological evidence. The sexual assault cases were all “suspect included” cases. One 
blood transfer case involved victim’s blood on a suspect’s shirt, and the other blood transfer case 
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involved a suspect’s blood on the pocket of his shirt, where the pocket was tom away during an 
assault and given to the police by the victim. 

Some target labs did RFUP, some did the PCR-based loci HLA-DQA1, PM and/or DlS80, 
and one did several STR loci. 

Reference labs typed six or seven RFLP loci, HLA-DQA1, PM loci, DlS80, and one did a 
number of STR loci. The reference lab data along with the target lab data is collected together in 
Appendix H1. Some target labs did not report RFLP locus band sizes, while others did. One 
target lab typed RFLP loci that were not typed by the rcfcrence labs, so no comparisons w m  
possible. Reference lab data was shared with every target lab following the conclusion of the 
blind tests. 

discussion with the submitter, the lab did PCR-based locus typing. Both reference labs in that 
instance, however, recovered more than sufficient DNA for RmLP typing from the duplicate 
specimens that had been contemporaneously manufactured 

One target lab found that there was insufficient human DNA for RFLP typing. Following 

(d) Turnaround Times 
Generally, as can be seen in the table above, turnaround was significantly slower in 

government labs as compared with the private labs. The fastest turnaround was 25 days, and the 
slowest cases that were ever completed took 16 and 17 months. 

In one case, a private lab that typed the case specimens using PCR-based procedures 
because there was insufficient DNA for RFLP typing was asked nevertheless if it would type the 
suspect known specimen by RFLP for possible CODIS query. The lab agreed to do this typing, 
but the turnaround time for the RF‘LP typing of the suspect’s known specimen was significantly 
longer than that for the PCR-based typing-by a factor of about four. 

. 

(e) CODIS Issues 
Two pairs of the actual blind proficiency tests had potential casetocase, cross jurisdiction 

CODIS matches built in. The same male was the depositor on each of the case pairs, and the 
“suspect” in each pair of cases had the same surname. At the time of manufacturing and 
submission of these cases, it was not clear to us whether the “DE component of the CODIS 
system would be fully operational. 

for this situation is that the laboratory that received one member of the pair was not connected to 
CODIS at the time the case was completed. The second reason is that the first laboratory was 
asked to purge the blind test “suspect” DNA profile, and it did so, long before the 2d lab ever 
worked their case. The second potential CODIS match was found. 

A case submitted and worked in the Midwest was databased; later, the other case in that 
pair (a case submitted by a state lab to the FBI Lab for DNA typing) was worked and the match 
was detected. W e  had already notified the Midwestern lab that their “case” was a blind test, 80 
they could immediately inform the FBI Lab of the situation. 

One of the potential CODIS matches built into the ta t s  was never found. The first reason 

(0 An Independently Executed Blind Proficiency Test 
Independent of this project, a blind proficiency test case was successfully introduced into 

a laboratory in one of the states by an oversight p u p .  This tcst-a sexual assault case-was not 
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detected by the target laboratory, and to our knowledge, the laboratory’s results coincided with 
those of a reference laboratory. There was some discussion about fwther collaboration between 
this project and that jurisdiction in manufacturing and submitting additional blind tests, but 
nothing came of those discussions. 

e 
5. Fate of Records Created as the Result of Blind Tests 
Purging of documents at the close of the research project was discussed with the Advisory 

Committee. While the project staff initially believed that every effort should be ma& to purge a l l  
records and data, the panel members advised that it might not be possible to purge all written 
records, and efforts to remove proficiency records could conceivably compromise the 
agencyAaboratory’s chain of custody/record keeping system. In fact, maintaining the records of 
all external proficiency tests could even be desirable since they document the laboratory’s 
involvement in such programs. 

blind test entered into the computer database had to be expunged to protect the project’s 
anonymous donors. As part of our post-test notification prucedures, we included a form 
(Appendix 13) on which the target lab administration certified to the project directors that any 
DNA profiles from the blind test which had been databased had been purged. 

The advisory panel did agree, however, that any DNA typing profile information from a 

6. Different Introduction Modalities / Types of Blind Proficiency Test Cases / CODIS 

(a) Introduction Modality 
We predicted, and found, that the manufacturing and submission of blind proficiency tests 

through conduit laboratories is simpler than submittal through a law enforcement agency. A 
major reason is that conduit laboratories typically work the cases to some extent before deciding 
to send biological-evidence items off for DNA typing. In the Blind / CL model, it is fair to say 
that the conduit labs do the “criminalistics” part of the case, while the DNA labs detennine the 
DNA types for the selected evidence items. Thus, to manufacture a blind proficiency test “case” 
of this kind, fewer specimens are typically required, less paperwork is expected to accompany 
the specimens, and the target DNA labs are further removed from the case facts, from the 
investigators, and are less likely to become suspicious. Some DNA labs request or require a 
summary of preliminary or presumptive test results andor classical genetic-marker typing 
results. In a blind proficiency test, those data can be made up and supplied, since the DNA lab is 
not going to repeat the initial tests. From a manufacturing viewpoint, only biological-evidence 
items need to be manufactured. The DNA labs do not expect to receive entire items of clothing- 
cuttings will generally suffice-nor intact rape kits. Reference bloods can generally be submitted 
as dried stains on blot cards or on cloth. 

Law-enforcement agency submissions are more complex for the blind testers in several 
ways. “Cases” from law enforcement to DNA labs are more complete, consisting of items that 
were actually seized at scenes, during investigations, or from suspects or victims. In some places, 
forensic lab personnel routinely draw bloods from suspects, and a case scenario that creates an 
exception to this practice is required to construct a credible blind test. One of our blind 
proficiency test feasibility cases fell into this category, and the test was not detected. Agency 
and/or laboratory specific paperwork, as well as proper forms and evidence labels must usually 
accompany the evidence to the laboratory. In some jurisdictions, it is routine for the investigator 
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and the lab examiners to communicate about a case. Sometimes, the prosecutor’s office must be 
included in discussions of the “case” and the submission early in the process (even to the degree 
of approving cases for DNA typing). In those instances, the prosecutors office must also be 
brought into the deception loop during the case setup. 

(b) Types of Blind Proficiency Test Cases 
In some ways, sexual assault “cases” are easier to manufacture than blood-transfer cases. 

Fewer items can often be submitted in a sexual assault case without arousing suspicion. On the 
other hand, more specimens may be needed from donors. Some sexual assault kits call for the 
collection of vaginal, oral and anal swabs, for example, and in some places, those specimens m 
collected even if there is no allegation by the complainant of oral or anal contact. Head and/or 
pubic hair specimens and/or combings may also be required. In blood transfer “cases” that would 
involve medium to high velocity blood spatter, the patterns on clothing and other items are o k n  
very difficult to simulate credibly under controlled laboratory conditions. It is also exceedingly 
difficult to manufacture truly replicate evidence specimens when complex blood-transfer patterns 
are involved. 

(c) CODIS / Databasing Issues 
Another set of issues that arises with blind proficiency test sexual assault “cases” is 

CODIS databasing of the profiles. First, there is the matter of initial donor informed consent and 
then of subsequent purging of the profile(s) afbr the test is completed. Second, there is the 
matter of case-to-case CODIS hits in the forensic files. Using the same male donor in tests for 
two laboratories that are both CODIS participants should yield a hit. In the short nm, and on the 
small scale that our feasibility tests have been conducted, the CODIS issues have been 
controllable. Each cycle of the blind proficiency test feasibility tests contained a potential 
CODIS case-to-case forensic file “hit”, and the hit was found in the pair of cases that got worked 
by the labs. One member of the other pair never got worked. 

Looking ahead, however, any large-scale program of blind testing that intends to use a 
significant number of sexual assault ‘‘cases” will require a significant number of different semen 
donors if CODIS is up and running in most of the target labs and if the CODIS hit problem is to 
be avoided or controlled. Failure to control the number of case to case CODIS hits in multiple 
jurisdictions would likely compromise a whole cycle of blind testing. 

7. Blind Proficiency Testing Feasibility - Summary 

Four models for blind proficiency tests can be considered. Two of these, Blind / LE and 
Blind / CL, are fully “external,” in the sense that no one in the target labomtory has to be 
involved in the design, manufacture or submission of the test “case.” The Blind Analyst model 
could be “external” in the sense that the test case can be designed and manufactured externally, 
but people within the laboratory, other than the analysts, 81p; involved at least in the broad 
outlines of the test design. These people might not know exactly when the test is submitted, or 
they might actually be involved in directing it to a particular analyst. Random Reanalysis is the 
fourth modality. In this model, a worked case is selected for reanalysis by another analyst or 
another laboratory, and this reanalysis is accompanied by a more or less complete “audit” of the 
targeted analyst’s work in the case selected. Random Reanalysis could be ‘‘external” to the extent 

 and do not necessarily reflect the official position or policies of the U.S. Department of Justice. 
 been published by the Department. Opinions or points of view expressed are those of the author(s) 
This document is a research report submitted to the U.S. Department of Justice. This report has not 



0 that an outside “auditor” chose the case for reanalysis, and another laboratory reanalyzed the 
case evidence. 1 

/ CL proficiency testing was possible in a number of different laboratories and jurisdictions. 
These fully external models for blind proficiency testing are the most complicated and 
challenging of the four. They are also the most costly. We have shown that fully external blind 
proficiency testing is possible, although we were not universally successful in our efforts-one 
of the “cases” was recognized as a blind, and another did not get worked. In the former case, we 
inadvertently ended up testing the Blind Analyst model, because the DNA analysts were not told 
that the case was a blind proficiency test by those who recognized that it was. Although this was 
only one case, it shows that the Blind Analyst model is also possible. Random Reanalysis, the 
fourth modality of blind proficiency testing, is obviously possible since a number of jurisdictions 
routinely use it as a part of their ongoing QA program. 

The factors involved in planning and operating a proficiency testing program in general, 
and a blind proficiency testing program in particular, as well as the estimated costs of running 
such a program under the different possible models, are discussed in 9 V below. 

In Phase 1 of this project, we concentrated on attempting to show that Blind / LE and Blind 

I 

B. Phase 2 Feasibility Trials 
In Phase 2 of this project, additional blind trial proficiency tests were designed and 

submitted to forensic science laboratories. The objective of these Phase 2 tests was to gather 
preliminary data on the feasibility of the accurate replicate-manufacturing of case materials in 
cases that were more complicated than those used in Phase 1. The majority of biological 
evidence cases involve either blood transfer or sexual assault. These cases can be more 
complicated by factors such as blood mixtures, multiple bloodstains - that could be from 
different depositors--on evidence items, and semen mixtures on sexual assault evidence items. 
NIST has run a large, controlled mixture study involving accurately manufactured semen 
mixtures. In order to try not to duplicate that study, we decided to develop case scenarios and 
manufacture Phase 2 blind tests around a single evidence item on which had been deposited two 
persons’ blood, that of the “victim” and that of the “suspect.” In every case, the scenario 
involved assault, attempted sexual assault andlor home invasion, and shapforce injuries 
(inflicted by a knife that was not recovered) to both parties. Some resulting bloodstains on the 
pants of the “victim” were from the “victim” while others were from the “suspect.” 

Our plan was to make the “cases” somewhat more challenging from a criminalistics point 
of view, that is, labs would have to make some decisions about which stains to examine. There 
was enough information about the case circumstances in every lab submission form to give an 
unmistakable signal that it might be necessary to type several bloodstains to locate those not 
deposited by the “victim.” Five such blind “cases” were constructed and submitted to forensic 
DNA laboratories through law enforcement agencies. 

Because part of the challenge in this phase was the reproducible, replicate manufacturing 
of evidence with bloodstains that had to exhibit a pattern consistent with the case scenario, we 
chose to manufacture a total of ten case items. Five were used in the blind test “cases” submitted 
to forensic labs, and five were submitted to reference laboratories. The reference laboratories 
received the same items as the test laboratories, but they were a w m  the cases were proficiency 
tests. Reference laboratories were given the same type of information about the “case” as was 

0 

II) 
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given to the test-target labs in the lab submission forms, and they were told to examine the 
evidence as they would a regularly submitted case. Thus, we did not tell the reference labs in 
advance how many depositors there were, nor how many stains they should type. 

(or reference laboratories), just as was the case in Phase 1. The Phase 2 tcsts were manufactured 
and administered in a single cycle. 

Our survey of every laboratory that we thought might be performing forensic DNA 
analysis resulted in the return of 91 surveys (see 8 mB), 67 of which were actually doing DNA 
analysis. Of these, 32 agreed to be potential participants, but only 30 retumed the signed 
"Agreement to Participate" forms. The potential participant pool thus consisted of 30 labs. These 
labs had the characteristics shown in Table IV-3. 

All the labs participating in Phase 2 had agreed in advance to be potential test candidates 

(%Total) Analysts (Avg)** From 
16 (53.3) State System Entire State* n = 17 (7.35) Police / Other Labs 
7 (23.3) County Entire County n = 8 (2.75) Police 

3 (10.0) Private/ NoLimits n = 6 (4.67) Police, Attorneys, Other 
4 (13.3) City Entire City n = 5 (5.6) Police 

, Independent Labs 

Table IV-3. Characteristics of Target and Reference Laboratoeis - Phase 2 
]Number I Type (ServiceAm I No. DNA I Cases Come Mainly 1 

1. Selection of and Agreements with Participating Laboratories 
Laboratories that agreed to be potential participants did so by signing a formal agreement 

with us (Appendix El), containing certain mutual understandings. We gave them the same 
assurances as in the Phase 1 testing (see section 5 IVA above). And they in tum gave the same 
assurances to us as in Phase 1. 

2. Blind Trial Proficiency Test Case Setup, Manufacture and Distribution 
We subcontracted with the same TWGDAM-approved DNA proficiency test manufacturer 

used in Phase 1 to manufacture to our exact specifications the proficiency test evidence designed 
by the UIC project. 

Approval was re-obtained from the UIC IRE for the employment of volunteer human 
subjects as donors of biological evidence specimens, and as to the substance and form of the 
informed consent statement. The informed consent statement was again provided to the 
manufacturing contractor for use with the volunteer donors (Appendix p). The specimens 
obtained from the donors were anonymized by the contractor, and the signed consent returned, 
sealed, to one of the UIC project directors. Knowledge of the identity of the volunteer donors 
was thus restricted in effect to one UIC project director. 

Prior to the actual manufacturing of biological evidence+ "cases" were set up with 
knowledgeable people in law enforcement agencies who would m e  as the submitters. This step 
involved interviews to determine the detailed characteristics of a "typical" case of the kind we 
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had in mind for Phase 2, what evidence would typically be submitted, and in what form, how it 
would be packaged, how the packaging would be marked and by whom, what paperwork would 
accompany it, etc. All the “cases could be designed around the submission of three items: a pair 
of pants or sweat pants worn by the “victim”, a “victim” exemplar and a “suspect” exemplar. If 
the jurisdiction made use of a particular collection kit, blood collection tube, etc., the evidence 
was submitted in the proper container. For most of the cases, a female “victim” and a male 
“suspect” were used. In one jurisdiction, it was necessary to have a male “victim.” Thus, three 
specimen donors - two males and one female - were required for the Phase 2 case 
manufacturing. 

and an offense date that made sense in terms of the normal submission lag time. 

prepare detailed instructions for the manufacturer to put the biological evidence together. 
Complete specifications for a “case” included detailed instructions for the collection of 
specimens from donors, for use of those specimens in manufacturing the biological evidence+ 
and for transmitting the items to the submitting entity. We also included a document to be sent to 
the submitting law enforcement agency or conduit lab along with the “case.” In some instances, 
additional instructions for marking the evidence, etc., was included with this document. An 
example of these detailed instructions and specifications for Phase 1 is shown in Appendix G. 

As in Phase 1, agreements were made and signed with law enforcement agencies that 
participated as submitten in this project (Appendix E 2  for a typical agreement). 

As noted earlier, replicate bloodstained pants and exemplar specimens were sent to five 
reference laboratories for DNA typing about the same time the “case” specimens were forwarded 
to submitters. They were told the scenario, but were not told how many stains to examine or 
type. Because there were two separate case scenarios, one involving a “femaleyy victim and the 
other involving a “male” victim, three reference labs received one of the scenarios and the other 
two received the second. The scheme is summarized in Table IV-4 below. 

manufacturing contractor maintained detailed and meticulous records of the specimen collection, 
testing and use in the manufacture of blind proficiency test cases. This record keeping 
constituted a significant part of the contractor’s QA procedures for manufacturing the specimens 
and cases. Samples of all the biological specimens used in case manufacturing were retained 
during the project period as well, in case any question about a specimen arose in the future. 

Figure IV-1 (at the end of this section) shows representative images of the pants / sweat 
gear used for the deposition of bloodstains in this series of blinds. As with Phase 1, the target lab 
agency’s n o d  forms were used for case submission for the Phase 2 blind tests. 

Suspects and victims were assigned fictitious names, dates of birth, and sometimes race, 

The detailed setup agreement with the submitter, and the case scenario, then enabled us to 

a 

BT2-M1, -M2, and 4 1  stand for ”male 1,” “male 2,” and “female 1,” respectively. The 
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Table IV-4. Scheme of the Phase 2 Blind Proficiency Tests 

Blind Tests 

BT2- BT2- BT2-Fl 
M1 M 2  Victim Exemplar 

Suspect Victim 

t I I I 

I M1 andM2 
I 

11 I minor I major I I 

12 
13 
14 
15 

minor I- major MlandFl  
minor - major MlandF1 
minor I major M1 andF1 
minor - major M1 andF1 

I I Reference I 
1 
2 

J 

minor major - all three 
minor major - allthree 

I 3 I minor I -- I maior I all three I 
4 
5 

~~ ~ 

minor -- major all three 
minor - major allthree 

major: approximately 6.-7 drip stains + satellites (7 - 9 total) 

minor: 1 drip stain + satellites (2 - 3 max) 
smear right pocket, or ”xight pocket” area 

3. Results 

(a) Details of the Actual Blind Trial Feasibility Tests 
As noted, five separate blind proficiency tests were carried out during Phase 2, and five 

replicate-manufactured “cases” were submitted to reference laboratories. All were blood transfer 
cases, and required three biological specimen donors. 

In phasel, ten blind tests were set up, constructed and submitted (that number includes our 
collaboration with the contractor responsible for submitting blind DNA proficiency tests to the 
FBI Laboratory). Five volunteer donors contributed biological specimens to the first ten tests. 

The characteristics of the ten Phase 1 blind proficiency tests were shown in Table IV-2 
above. In Table IN-5 below are the characteristics of all fifteen blind tests from both phascs of 
the project. 
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Table IV-5. Characteristics of Fifteen Blind Tests in Phases I and 2 
TargetLab 
Type 

Private 
Private 
State 

Test Submissim- Type -%eDNA Reported Turnaround 
through" of Testing Done' Findings Time (m)* 

CL SA PCR Suspect included 0.83 
CL SA PCR, STR Suspect included 1.63 
CL BT RFLP Blood on suspect 5.06 

Caseb 

4 State LEA SA IRms 
5 Federal LEA SA IRFLP 

I clothing consistent I with victim 
Suspect included 6.9 
Susbect included 16.53e 

Table Footnotes: 
a CL: conduit laboratory; LEA: law enforcement agency 

a 
SA: sexual assault; BT: blood transfer 
RFLP; PCR: HLA-DQA1, PM and sometimes DlSSO; STR, various combinations of loci; N/A: 

Months, obtained by consistently dividing turnaround time in days by 30 
Hairs and fibers unit completed its report with a turnaround time of 2.16 m 
Lab request to police for additional specimen not communicated in a timely way to project 

not applicable 

team; see in 0 IVAA(b) above 

Phase 2 case manufacture was completed around mid-April, 1999, and the cases were all 
submitted within a few days. 

(b) Revelation of a Blind Test in the Phase 2 Feasibility Trials 
At one of the locations where a municipal laboratory was to be targeted, the project 

directors met with a police officer to set up the scenario and make m g e m e n t s  for this police 
officer to submit the case once it was manufactured. The meeting itself was unremarkable, not 
unlike many others held for the same purpose, and took place at a location well removed from 
the agency building. A short time after the meeting, we received infoxmation from an othenvise 
uninvolved party that this police officer had revealed plans for the blind test to the laboratory 
director. The police agency also somehow became aware of this action, but not because we told 
them. A different person from the police agency contacted us, and indicated the department's 
willingness to go ahead and submit the case as originally planned. We then went ahead. e 
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e It turns out the blindness of the test was not compromised because the laboratory 
administration assumed we had changed our minds and submitted the case to another laboratory 
upon learning of the revelation. 

We do not know why the police officer revealed the existence of the test plan after having 
agreed to handle the submission. There is no question the officer understood the necessity for 
confidentiality until after the test was submitted and completed. The experience did show that 
blind tests intended for submission through law enforcement can be compromised. 

i (c) DNA Typing Results 
All the labs reported the correct results, in the sense of including the possible depositor of 

biological evidence, and all test-target labs detected the “suspect’s” (minor contributor to the 
pattern) bloodstain. So did four of the five reference laboratories submitted comparable results. 
The project directors take responsibility for the one that did not. Communications with that 
laboratory during the set-up phase were with supervisory personnel who might or might not have 
conveyed the case scenario in the same manner we would have done, had we spoken directly to 
the analysts or immediate supervisors. 

T h w  target labs did PCR-based loci HLA-DQAl, PM (and sometimes DlS80), and two 
did STR loci, reflecting the transition from HLA-DQAlFM to STR loci taking place in the 
period when these tests were submitted and worked. 

loci. For the STR loci, two labs did eight loci and three did thirteen plus amelogenin. The 
reference lab data dong with the target lab data for Phase 1 tests is collected together in 
Appendix H, and similar results for the Phase 2 testing can be found in Appendix H. Reference 
lab data was shared with every target lab following the conclusion of the blind tests. 

Four reference labs typed HLA-DQAl and PM loci, one did DlS80, one did six R,FL,P 

(d) Turnaround Times and CODIS Issues 
As can be seen in the table above, turnaround times in the Phase 2 tests varied from a little 

over 2 to a little over 11 months. The variation probably reflects the individual lab situations, 
including factors such as number of DNA cases in the jurisdiction, case backlogs, seriousness of 
the cases, etc. 

their existing laws, and several as noted did not type databaseable loci. No CODIS hits wem 
planned for this phase, and none occurred 

Most of the target lab jurisdictions would not have databased the bloodstain results under 

4. Phase 2 Summary 

In Phase 1 of the project, we concentrated on conceptualizing blind-test models, and 
running small scale trials of the fully “external” ones (Blind/LE and BlindCL). It was shown 
that such testing is possible, although detection of and problems with the tests do occur. In Phase 
2, we focused attention on whether evidence items representative of more challenging cases 
could be replicate manufactured with sufficient reliability to insure uniform results from 
competent laboratories. This task was accomplished. At least insofar as relatively uncomplicated 
sets of bloodstain patterns on items are concerned, replicate evidence manufacturing is possible, 
although it is labor intensive. 

see what results would be obtained when judgment was required about the selection of evidence 
We did not set out to make the Phase 2 cases overly complicated or difficult. We wanted to 
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for analysis and typing under conditions where the police description of the events suggested 
more than one blood source. 

forensic DNA laboratories. 
The results indicate that such blind tests can be constructed and successfully submitted to 

Figure N-1. Images Showing Bloodstain Patterns on Manufactured Evidence 
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V FACTORS IN DEVELOPING A BLIND PROFICIENCY TESTING 
PROGRAM 

A number of factors have to be considered in developing any proficiency testing program. 
Some of these are peculiar to a blind, as opposed to an open or declared, testing program. Both 
types of factors are discussed below to create the context for our discussion of the logistics and 
estimated costs of a large scale blind proficiency testing program. 
A. Purpose of Proficiency Testing 

Proficiency testing is ordinarily considered to be one component of a laboratory’s QA 
program. Other components can include (i) examiner training and competency; (ii) ongoing 
continuing education and training of examiners as technologies change and evolve; (iii) use of 
validated methods and documentation of the validation; (iv) documentation of methods used in 
casework; (v) documentation of procedures used in any by notes / worksheets; (vi) routine 
procedures for and documentation of QC of chemicals, reagents and instruments used, (vii) 
routine use and documentation of internal controls in each step of each procedures; (viii) routine 
supervisory review of analysts’ work, results and interpretation; (ix) routine supervisory review 
of analysts’ expert testimony; and (x) full laboratory audits by outside experts that typically 
include review of all or many of the foregoing factors. 

Proficiency testing can test a number of different components of individual analyst andor 
laboratory performance in working a biological-evidence (or any other) case from start to finish. 
These components include: (i) analytical results; (ii) interpretation of analytical results; (iii) all  
records, worksheets, and documentation; (iv) compliance of performance in the test case with the 
laboratory’s established procedures; (v) compliance of the report with laboratory policy; and (vi) 
evidence selection, sampling, and other judgments made in choosing specimens for DNA 
analysis in the context of the “case.” Different proficiency-testing modalities have strengths or 
weaknesses with respect to how well they provide a basis for measuring performance in these 
various components. 
B. Declared vs Blind Proficiency Testing 

DNA testing laboratories. That is, forensic laboratories may choose from several vendors that 
supply declared DNA proficiency tests. There are many components of a QA program besides 
proficiency testing, in addition to the various QC procedures laboratories normally practice as 
part of their routine casework, as noted above. There also appears to be an underlying 
assumption that the purpose of proficiency testing is to see how examiners a~ performing as 
compared with most examiners in most laboratories. Accordingly, current proficiency testing 
programs tend to issue tests that are typically designed with the expectation that the majority of 
participants will produce an acceptable result or response. We refer to this kind of test design as 
“testing to the average.” 
C. The Case For and Against Blind Proficiency Testing 

information that might be obtained from blind proficiency tests that is not available from 
declared proficiency tests. Two points are generally cited in support of blind vs declared 

a 

A full-scale, obligatory declared proficiency testing program is already in place in all 

The case for blind (instead of, or in addition to declared proficiency testing) is based on the 

a proficiency testing. 
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First, there is evidence from the clinical proficiency testing litera& that examiners on the 
whole will perform better on declared proficiency tests simply because they know they are being 
tested. In regulated clinical laboratories, open proficiency testing is a major, if not the sole, 
criterion for a laboratory retaining its license to do particular tests. Here, analysts must also attest 
to the fact that they used their 'standard' procedures in examining the sample and that they did 
not collaborate with other analystdlaboratories. As such, proficiency tests a~ used more as 
regulatory tools in this environment than as educational devices designed primarily to improve 
quality. It is unclear to what extent this fact is responsible for the better performance in declated 
vs blind tests. In the context of forensic DNA laboratories, it must be kept in mind that while 
declared proficiency tests can be directed to individual examinem (to the extent that laboratory 
division of labor permits it), blind proficiency tests submitted through LE agencies or CIS 
cannot. The Blind Analyst and Random Reanalysis models do permit particular examiners to be 
singled out for testing to the extent possible in an individual laboratory. 

Second, it is often said that blind proficiency testing tests "the whole system" whereas 
declared proficiency testing primarily tests the ability of the participant to obtain an acceptable 
analytical result, and maybe an acceptable interpretation of the results. By "the whole system" in 
this context is meant all the steps and record keeping that go into case intake, sorting and 
selection of items for analysis, screening or preliminary tests, DNA analysis itself, interpretation 
of the results and preparation of a report. To the extent, therefore, that it is desirable to test all 
these aspects of the forensic lab analysis "system,'l in addition to the acceptability of the 
analytical results, as part of an ongoing QA program, blind proficiency testing would be required 
with some suitable frequency. 

under the fully external Blind / LIE model, arguably the only one of the blind models that 
completely fulfills the criterion of testing "the whole system." All the blind testing models satisfy 
the criterion of testing examiners without their knowledge. 

Laboratory administrators, QA administrators and policy-making bodies who have the 
authority to mandate forensic DNA lab QA procedures need to decide whether the additional 
information obtained from a blind proficiency testing program, as compared with the existing 
declared program, justifies the additional effort and costs associated with introducing a blind 
program. Them will doubtless be disagreements about this issue. To some extent, those 
disagreements result from differing viewpoints about the goals and purposes of proficiency 
testing as articulated above. 
D. De-g Acceptable Performance / Performance Review 

its avowed purpose as a meaningful QA component. First, there must be some way of defining 
an acceptable response or result; and second, there must be a review of the laboratory's and/or 
analyst's perfomance in the test 

Compared with declared testing, blind proficiency testing is complicated and expensive 

In any proficiency testing program, two ingredients are essential if the program is to serve 

1. Acceptable Performance 
In any proficiency testing program, participating laboratories have to know the criteria that 

will be employed in defining acceptable performance. Some of the p e r f o m c e  componcnta 
enumerated above, such as compliance of various aspects of test procedures and interpretation 
with the laboratory's established policies, axe relatively easy to judge. Others ate less so. 
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In terms of obtaining acceptable analytical results, there are generally three criteria that 
can be used in proficiency testing: (i) results consistent with manufactukrs specifications; (ii) 
results in concordance with one or more reference laboratory results; or (iii) results in accordance 
with a consensus value or response based on the pool of tested laboratories. The first of these is 
not applicable to tests involving a laboratory's ability to type genetic characteristics. In the 
context of DNA typing, acceptable analytical results could be defined using either of the second 
two criteria, but the definitions will differ depending on whether RFLP typing or discrete allele 
locus typing has been done. With discrete genetic system typing, an acceptable result is normally 
one that agrees with one or more reference laboratory results, or with a consensus value. With 
RFLP typing, an acceptable result is normally one that lies within either (i) a predefined range 
based on the mean values produced by reference laboratories, and calculated as either a 
percentage of mean values or some fraction or multiple of standard deviation; or (ii) a predefined 
range based on the mean values produced by consensus of all tested labs in that cycle, and 
calculated as either a percentage of mean value or as some fraction or multiple of standard 
deviation. 

Other factors in addition to the analytical result itself might be used to judge whether a 
result is "acceptable." Among these could be: (i) Was sufficient DNA obtained from the 
specimen@), given that some certain amount was there; (ii) Were the frequencies of the DNA 
profiles properly computed and cited where applicable; (iii) If a comparison was called for, was 
the interpretation of the types in terms on including or excluding possible depositors 
satisfactorily rendered -- this factor could be particularly important in mixture cases; or (iv) Were 
appropriate judgments made in the context of the case in terns of what evidence items should be 
typed. With these factors, it may be more difficult to set the criteria for an acceptable response 
from the tested laboratories. Suppose, for example, a lab obtained too little DNA for RFLP 
typing when most of the participating labs or the reference labs did so. Using this factor as a 
measure of lab performance gets into issues of extraction efficiency, the lab's human DNA 
quantitation procedures and their efficiency, and the criteria a lab uses to judge whether it has 
sufficient DNA for RFLP typing (that is, its lower limits of RFLP test sensitivity). In addition, 
the ability of the test manufacturer to prepare truly replicate test specimens are an issue in this 
context - a lab that did not obtain as much DNA as others might argue that the particular 
specimen they received actually had less to begin with. 

perfoxmance, it is very important that the criteria for acceptable perfomance in the proficiency 
testing program be made plain at the outset. If the purpose of proficiency testing is to see how 
examiners are performing as compared with most examiners in most laboratories, there must be 
some predetermined consensus by those who will judge the results of a proficiency test as to 
what will be expected. If factors other than the analytical results themselves are to be considered, 
there must be agreement on what those factors will be. Further, program participants should be 
made aware of what the factors are, and how the test performance evaluators will use them in 
defining an acceptable result or response. The extent to which factors other than analytical 
results themselves will be considered in defining an acceptable result or response will, in turn, 
influence the nature and complexity of the proficiency testing specimens and requirements. 

a 

In general, but especially if laboratories will be subject to sanctions for "unacceptable" 
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2. Performance Review e 
Laboratory administration typically ~ ~ V ~ Z W S  proficiency test performance by its examiners, 

and there are written guidelines within laboratories for the handling of less than satisfactory 
responses. Errors are inevitable in any type of laboratory testing and guidelines must be in place 
that define the types and/or frequency of different types of mistakes that will trigger some type of 
remedial/corrective action. In some situations, an isolated error may evoke a response where 
with others the review may seek to identify a pattern of unacceptable responses. Sanctions may 
focus on individual analysts , sections, or entire laboratories. Proficiency testing error handling 
is further discussed in 8V.E below. 

accredited labs. ABC-certified criminalists are required to report the results of their proficiency 
tests for re-certification. 

For a large scale program, a good argument can be made for having the same group that set 
the criteria for test performance be the entity that evaluates performance in the tests for purposes 
of setting national standards and guidelines (see in V.9.a below). 
E. Errors / Error HandIing 

defining acceptable results / responses to proficiency tests be specified in advance. M e r ,  
program participants need to know whether there are predefined levels of acceptability in any of 
the factors that will be used in judging test perfoxmance. The proficiency-testing reviewers might 
decide, for example, that a turnaround time of greater than 8 weeks for a case was unacceptable. 
Thus, a laboratory's results / response might be judged unacceptable because it was too slow, 
even though every other aspect of it was perfect. Not only do participants have to be made aware 
of factors of this kind, the public documentation of the proficiency testing program should 
clearly explain the different bases and criteria used to define an acceptable result. No one would 
seriously argue that an "unacceptable" rating in a proficiency test because of being two weeks 
late in reporting is in any way equivalent to an "unacceptable" rating in a proficiency test 
because of a demonstrable analytical or interpretation error. If it is decided that multiple factors 
are to be used in judging acceptable results or responses, it would be essential to recognize and 
distinguish qualitatively different types of "emrs" or "unacceptable" responses, and 
communicate the differences to consumers of test results. 

be handled by laboratories participating in the testing program. Just as the QA guidelines 
promulgated by TWGDAM, DAB, etc. call for labs to have written, consistent procedum by 
which errors in declared proficiency tests are handled, the same or modified procedures must be 
in place for blind proficiency tests, should such a program be a voluntary or mandated part of the 
laboratory's QA program. The procedures for tesponding to errors or unacceptable responses in 
blind proficiency tests may have to be more extensive than the parallel procedures for declared 
proficiency tests, because a wider range of lab procedures are "tested" in a blind. 

rates in analytical testing was raised in the Supreme Court's 1993 Daubert decision on evidence 
admissibility. To date, the frequency of proficiency testing has been so low in comparison with 
the frequency of casework specimen handling, that error rates in proficiency tests cannot be 
considered representative of casework practice and, therefore, cannot be directly extrapolated to 

ASCLD-LAB'S Proficiency Test Review Committee looks at the perfomance of 

It is essential, as noted above, that the factors proficiency-testing judges intend to use in 

Another important aspect of error definition is how enon or unacceptable responses will 

A final point concerning e m s  has to do with the question of error rates. The issue of e m  
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represent overall laboratory error rates. Representativeness also requires that the proficiency tests 
mirror actual cases (in terms of their realism), and that the proficiency test environment 
reasonably approximates the conditions under which actual cases are examined. Presumably, 
blind tests are more representative of actual cases than are declared tests, both in terms of their 
analytical requirements as well as of their forensic / criminalistics features. An added 
requirement for error rates to be meaningful at the national or profession-wide level would be the 
assurance that the proficiency tests themselves are of comparable difficulty and that the testing 

e 

conditions within the laboratories, including whether the tests are declared or blind, are 
comparable. Otherwise, the merging of proficiency test data would not be meaningful. At this 

/ 
I 

stage, though, it is highly unlikely that declared or blind proficiency tests can be administed 
with sufficient frequency, dative to the quantity of most laboratories' caseloads, to allow a 
meaningful calculation of the lab's or any examiner's "error rate." 
F. Blind Proficiency Testing: Introduction Modalities and Internal vs External 

Subtitle C of the DNA Identification Act of 1994 (P.L.103-322; Appendix A) referred to 
blind external proficiency testing, and defined it as " ... a test presented to a forensic laboratory 
through a second agency and appears to the analyst to involve routine evidence." In this 
discussion of blind proficiency testing, therefore, the matter of internal vs externd must be 
discussed, and ultimately defined, along with the four different modalities for the introduction of 
blind tests to a laboratory. 

As discussed in 5IV.6(a) above, there are four distinguishable modes of introducing or 
administering blind proficiency tests to forensic DNA laboratories. We have called these: Blind / 
LE, Blind / CL, Blind Analyst; and Random Reanalysis. They are fully defined below. 

1. Introduction Modalities 
a 

(a) Blind i LE 
[Blind to everyone in the target lab; submitted via law enforcement agency] No one 

associated with the target laboratory is informedaware the test is to take place. The only contact 
is made with an external, law enforcement agency that collaborates with the testing organization 
to create the specimen, the necessary case report, and the related paper work. This is the most 
challenging of all models for the testing organization. 

(b) Blind / CL 
[Blind to everyone in the target lab; submitted via another lab that does not do DNA 

typing itself -- conduit lab] No one in the target laboratory is informedlaware of the test, but 
another laboratory is involved in submitting the blind proficiency test case items to the target lab. 
The conduit lab may be part of the same lab system as the target, or completely independent of it 
(e.g., if a public forensic laboratory submits items to a private or independent DNA typing lab). 
There is no difference in the level of blindness, whether the conduit lab is or is not part of the 
same lab system. In terms of level of blindness, there is no difference between the Blind / LE and 
the Blind I CL models. 
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(c) Blind Analyst 
[Only the analyst is blinded] In this model, the bench analyst is unawm of the test, but 

someone in the laboratoj (director, supervisor andlor QA coordinator) knows, and may be 
involved in the construction of the tesdcase. It might be argued that there is greater potential for 
the “blindness” of a test using this model to be compromised. We did not design any Blind 
Analyst model tests in the present studies, but one Blind /LE test, though detected in initial 
screening, was sent on for DNA analysis anyway. So one test was inadvertently conducted in this 
way, and the DNA analysts were kept blinded until the test was completed. Critics of the labs 
might find more grounds for challenging the integrity of the “blindness” of a test under this 
model than under one of the foregoing ones. 

(d) Random Reanalysis 
Case audit with reanalysis of previously tested case material is a model that can achieve 

many of the same purposes as other types of blind proficiency testing. Here, the biological 
evidence from a completed case is re-tested by another laboratory. In addition, all the paperwork, 
worksheets and other work products from the case is typically reviewed and critiqued. Several 
laboratories use this model as part of their ongoing QNQC program. An analyst (or several 
analysts) is (are) tested blind in this model, because they do not know which case may be 
selected for audiVreanalysis. 

The random reanalysis model is used in larger laboratories and in laboratory systems 
where morc resources are available to devote to it. In one version of random reanalysis, a 
designated examiner, acting as a quality coordinator, assists the QA manager in selecting cases 
for audWreanalysis. The constraints are that the case must have been worked but still be in the 
laboratory, and there must be sufficient remaining specimen to permit reanalysis without 
consuming everything. Upon completion of the audit/reanalysis, the user agency is notified of 
the results if a report has already been issued in the case. If a problem is discovered, it is taken up 
with the original analyst, QA manager, and laboratory director. If the problem is sufficiently 
serious that its correction alters the conclusions or interpretations, an amended report is issued if 
necessary. 

From a national perspective, dependence on a random reanalysis program is problematic if 
national inter-laboratory comparisons are desirable, in that it would be extremely difficult to 
insure comparability among the cases reexamined. The composition and level of difficulty of 
samples could not be standardized a priori like manufactured proficiency tests, nor could the 
presence of possible contaminants be controlled. Consequently, the pooling of results to 
construct a profession-wide profile might not be possible. It should also be appreciated that the 
exact same specimen analyzed initially cannot be reanalyzed since it was, by definition, 
consumed. This factor will not usually be a problem, but it could be if a case involved complex 
stains consisting of partially overlaid mixtures. 

2. Internal vs External 
The distinction between external and internal blind proficiency testing in terms of the four 

different blind testing models is not as simple as it might first appear. All four introduction 
modalities could be conducted (and thus defined) as internal or external, depending on the details 
of the way a test is conducted (see Table V-1 below). 
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Table V-1. Blind Test Introduction Modality and Factors 
Defini 

I Blind Test 
I Introduction 

Blind / CL 

Blind Analyst 

Random 
Reanalysis 

the Test as Internal vs External 
Factors Tending to Define the Test 
as External 

No one in the lab has any advance 
knowledge of the test 

Test is manufactured externally and 
some external testing agency arranges 
for submission of the test through a LE 
agency that regularly submits cases to 
the lab 

No one in the lab has any advance 
knowledge of the test 

Test is manufactured externally and 
some external testing agency arranges 
for submission of the test through a LE 
agency that regularly submits cases to 
the lab 

D Director, supervisor or QA 
coordinator orders the test, and may 
advise the test preparer on type of case 
and details 

Test is manufactured externally and 
some external entity provides the case 
for submission to the DNA analysts 

1 Director, supervisor or QA 
coordinator orders the test 

1 An external auditor selects the case 
for reanalysis 

1 An external auditor reviews every 
aspect of the case from start to finish, 
including a review of the selection of 
evidence item for analysis 

Evidence items are reanalyzed for 
DNA types by an external laboratory- 
other laboratories part of the same 
system could be excluded 

b 

1 

Factors ,Tending to Define the 
Test as Internal 

~- 
Director, supervisor or QA 

coordinator orders the test, and may 
advise the external testing agency on 
type of case and details 

might h o w  which incoming case is 
a test 

internally and somne arranges for 
submission of the test through a LE 
agency that regularly submits cases 
to the lab 

coordinator orders the test, and may 
advise the external testing agency 
andlor CL on type of case and details 

might know which incoming case is 
a test 

internally and someone arranges for 
submission of the test through a CL 
that regularly submits cases to the 
lab 

D Director, supervisor or QA 
coordinator orders the test 

D 

D The individuals "in-the-know" 

The individuals "in-theknow" 

Test could be manufactured 

Director, supervisor or QA 

The individuals "in-the-know" 

Test could be marmfactured 

Test might be prepared internally 

arrange for submission of the test to 
the DNA analysts 

D Director, supervisor or QA . 
coordinator orders the test 

D Director, supervisor or QA 
coordinator selects the case for 
reanalysis 

D Director, supervisor or QA 
coordinator reviews every aspect of 
the case from start to finish, 
including a review of the selection of 
evidence items for analysis 

b Evidcnccitemsarereanalyzedfor 
DNA types by a different d y s t  or 
another laboratory in the same 
SyStCfll 
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Thus, any of the four introduction modalities for blind proficiency tests could be 
considered either external or internal, depending on the details of how the testing was arranged 
and conducted, particularly in terms of what we have called "levels of blindness." Accordingly, a 
definition for "external blind proficiency testing" is necessarily somewhat arbitrary. 

For purposes of this project and report, we define an external blind proficiency test as: (1) 
A test presented to a target lab through law enforcement or a conduit lab in which the "case" or 
"evidence" was externally manufactured, and no one in the target lab has any advance 
information about the test; or (2) A test presented to the DNA analysis unit in which the "cad'  

the DNA unit are informed about the test; or (3) A test by "random reanalysis" in which auditors 
/ analysts from outside the laboratory (and outside the laboratory system if the lab is part of a 
system) select the case for reanalysis, audit / review all the work done in the case, and reanalyze 
the biological evidence. 

in terms of their realism, we must also consider the needdesirability of external blind tests. It is 
generally stated that the desirability of external blind proficiency tests over internal ones lies in 
the fact that laboratory administrators' involvement somehow compromises the integrity of the 
tests, That is, it assumes that there is a greater likelihood that the knowledge of the case being a 
test will remain protected with the involvement of a law enforcement agency in the loop, than if 
the case were to be administered by the laboratory itself. In other words, it assumes a police 
officer or investigator is less likely to tip off a laboratory or DNA analyst that a case is actually a 
proficiency test than is a laboratory administrator or QA supervisor. Although such an 
assumption may not be warranted - there is no evidence for it - one might also argue that a 
blind external test at least gives the aDpearance of greater integrity than a test administered by the 
laboratory itself. One should not forget that the clinical laboratory field opted not to follow such 
a path and, instead, administers declared tests, and relies on the integrity of the individual 
examiner to verify that routine procedures were followed. 
G. Characteristics of Blind Proficiency Tests According to Introduction Modality 

As noted in gIV, the different modalities of introducing blind proficiency tests into DNA 
laboratories represent different "levels" of blindness for the target laboratory. Further, as noted in 
the foregoing section (gV.F), any of these models can be defined as "internal" or as "external," 
depending on the way the testing in the model is implemented. Here we discuss the way in which 
these test introduction / administration modalities involve different logistics and manufacturing, 
complexity that ultimately affect costs. 

take place. The only contact by test administrators is made with an external, law enforcement 
agency that collaborates with the testing organization to create the ca,w scenario, specimens, the 
necessary case report, and the related paper work This is the most challenging of all the 
modalities for the testing organization. Blind / CL represents the same level of blindness to the 
target laboratory, but the blind proficiency 'testing case is submitted through a conduit lab. The 
conduit lab might or might not be part of the same lab system as the target. Blind / CL 
proficiency tests are less difficult to manufacture and introduce than Blind / LE proficiency tests. 
In the Blind Analyst modality, one or more people in'the laboratory (director, supervisors, etc.) 
know about the proficiency test, but it is blind to the DNA analyst(s). Depending on how a 
laboratory operates, and especially how specialized the analysts are, this introduction modality 

or "evidence" was externally manufactured, and in which the fewest possible personnel outside i 

If we assume that the value of blind tests, versus declared tests, is worth the added expense 

Blind / LE are tests where no one in the target laboratory is informdaware the test is to 
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could involve different types of blind proficiency test case preparation in different labs, but this 
is probably the easiest and least costly of the externally supplied / introduced blind proficiency 
testing possibilities. Random Reanalysis is simply a reanalysis and "audit" of a previously tested 
case, where there is adequate evidentiary material remaining to enable the analytical steps to be 
repeated. Random reanalysis can have all the features of the other modalities of blind testing, can 
be directed at a particular analyst or section -- depending on how the DNA unit is set up, and 
could be the least costly of the blind proficiency testing models in terms of out-of-pocket 
laboratory expenses (see 8V.J below). 

are generally cited as justification for blind, as against declared, proficiency testing, are shown 
along with the extent to which each of the proficiency testing models supports the information 
item. 

e 

/ 

i In the Table V-2, the information items obtainable from proficiency testing, some of which 

Table V-2. Information Items Obtainable from Proficiency Testing 

Table Footnotes: 
+ the particular model supports the information item - the particular model does not support the information item 
+/- the particular model may or may not support the information item 

Test documentation and record keeping are tested; evidence intake records and documentation are not 

reviewed 
Lab could follow the same procedures for the test that are followed for casework; procedures could then be 

Only if the DNA analyst were responsible for handling the evidence, and the "test" was made to look like a case 
This information item could be "tested" by audit of the procedure followed, provided the original evidence was 

Discussed below 

Number of + signs indicates a crude measure of relative cost. 

still available for inspection by the auditor or reviewer 

' Although the "test" is not constructed, complex or challenging cases could be selected for random reanalysis 
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Table V-2 provides a summary representation of the information that can be obtained by 0 
proficiency testing, whether open (declared) or blind using the different models we have 
discussed. The two-part key question for laboratory QA administrators and for policy-making 
entities that have the power to impose QA procedures on laboratories is: (1) Is enough important 
additional information obtained from blind testing, as against open testing, to justify the 
additional costs? And (2) If a decision is made to implement blind proficiency testing, should a 
particular testing model be recommended or required? 

Generally, two reasons are cited for doing blind, as against open, proficiency tests. First, ' 
labs may perform better in open testing, because they know they are being tested. Another way I 
of saying the same thing is: blind testing results will more closely resemble perfomance in 
actual casework. There is some evidence from the clinical proficiency testing literature that labs 
do perform better in open proficiency tests. What is not clear is whether the regulated clinical 
laboratory environment is comparable to the forensic laboratory environment. Second, blind 
proficiency testing can test "the whole system," rather than just the analytical results. In the 
foregoing table, we tried to articulate some of the features of "the whole system" that are 
amenable to testing, and then compare the ability of various proficiency testing modalities to test 
them. 

Nothing in our feasibility studies, nor in our review of the forensic proficiency testing 
literature, gives a strong indication one way or the other as to whether laboratories will perform 
better in open tests than they do in blind tests. The evidence that comes closest to addressing this 
issue directly is from the forensic urine drug testing proficiency test litera-. Labs tended to 
find drugs present at sub-threshold levels in open tests, whereas in blind tests they did not detect 
those same drugs. The apparent reason is that the labs either took more time to look for drugs 
present in small quantities in the specimens they knew were proficiency tests than they did in 
specimens that they thought were routine, or they simply did not report the presence of drugs in 
the blind tests that were present in sub-reporting-threshold quantities. Arguably, however, it 
doesn't really matter, since the drugs detected at sub-threshold levels in the open tests did not 
meet the reporting threshold, and would not have been reported in case specimens even if they 
were detected. 

proficiency testing modality in terms of laboratory out-of-pocket cost. And this modality can 
address all the infomation items obtainable from blind testing. 

One of the features that some modalities of blind testing can measure, and that cannot be 
readily be measured by open testing, is the initial judgments made concerning the selection of 
evidence for genetic typing, and the interpretation of results in terms of the case, especially when 
the results are complicated - this feature might be called the "criminalistics" of the case. Many 
DNA analysts am not trained as criminalists, and in many laboratories the criminalistics of a case 
is done by personnel other than DNA analysts. Blind testing designed to try to test the 
criminalistics of a case would thus have to be considered tests of the laboratory in most 
instances, rather than tests of the DNA unit or the DNA analysts. 

construct (or select, in the case of random reanalysis) cases that force analysts to try to locate and 
identify all the important evidence andor make decisions about what evidence should be sent on 
for genetic typing. Another testing technique could be constructing tests that have biological 
evidence mixtures. If the tests were constmcted, the manufacturer would presumably have 

As to "testing the whole system," random reanalysis can be the least expensive blind 

The only way to "test" the criminalistics of a case by blind proficiency testing is to 

a 
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control over the relative levels of mixture components in the evidence stains. In this report, we 
refer to this type of proficiency testing as ”testing to the margin.” This sort of test is designed to 
be difficult or tricky in some analpcal or interpretational respect, such that a significant number 
of respondents may give unacceptable results / responses. Proficiency tests m generally 
constructed “to the average” (5V.B above), i.e., they are designed such that most of the 
laboratories or analysts will get an acceptable response most of the time. 

difficult to imagine how such testing could be used to test laboratory or analyst “proficiency.” 
Tests at the margin are difficult in several respects. First, it would be very difficult to get 
consensus on what an “acceptable” result / response should be. If this consensus cannot be 
reached, the test program is of little value. It might be difficult even to get agreement on 
reference labs -- by definition, reference labs should obtain an “acceptable” result or response. 
Second, these blind proficiency tests will be very difficult to manufacture, especially in reliable 
replicates, and replicates are always necessary. Third, even if the foregoing obstacles can be 
overcome, many people familiar with proficiency testing have suggested that tests at the margin 
are not useful tools in assessing a laboratory’s casework QA program. They can sometimes be 
useful tools in getting at the source of a widespread problem, one that might be shared by many 
laboratories, whether the problem is analytical or interpretational. That type of use of testing at 
the margin, however, is primarily educational, and is designed specifically to improve QA, lab 
performance, a particular analytical technique, or to help reach consensus on an interpretational 
issue. Almost by definition, a significant number of laboratories would not give “acceptable” 
results / responses to tests at the margin, either because there was considerable variability in the 
results and responses, or because an “acceptable” result / response could not be agreed upon. 
Thus, while this sort of testing can serve a useful purpose under some circumstances, there is not 
much doubt that in the U.S. adversarial legal system, the results of tests of this kind would be 
used as devices to criticize and discredit the labs in a way that would be very unfair. Tests at the 
margin do not represent routine casework evidence and problems. 

proficiency test. One of our feasibility trial tests, submitted through law enforcement, was 
detected by the laboratory at the case-screening stage. Thus, even with considerable care and 
attention to detail, blind tests in a large-scale program will probably be detected periodically. 
Intuitively, one would think that there is a greater chance of detecting tests in the Blind / L E  
model than in the Blind / CL or Blind Analyst models, because they are necessarily more 
complicated to manufacture, and have to have the look and feel of real cases. In the latter two 
models, evidence items rather than “intact cases” can normally be submitted. 
H. The Home Office System Experience 

laboratories for some years. A special unit in the system has the responsibility of preparing the 
tests, and the QA coordinators for the various laboratories andor disciplines decide how many 
such tests -- and in what specialty areas -- will be administered each year. The program is not 
limited to biological evidence or DNA. Blind “cases” can involve many types of evidence, just as 
in real-world casework. The Home Office laboratory administration considers the program to be 
successful, and an important component of their overall QA system. 

The “cases” are prepared and manufactured to exacting specifications, and submitted to the 
target laboratories through normal law enforcement chaxhels. Over time, law enforcement units 

e 

Testing to the margin can be a useful educational tool for laboratories. However, it is 

a 

A final point in this section should be made about the chances of a lab detecting a blind 

The British Home Ofice laboratory system has conducted blind proficiency tests in all its 

0 
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I 

have come to cooperate fully in this program. The task is undoubtedly made easier, in 
comparison with the U.S., by the fact that only about eight target labs are potentially involved, 
and that the British police are under a unified overall command 

Acceptable responses are established by the system's QA coordinators, and the labratories 
know the criteria by which test performance and results will be judged. 

Blind cases are constructed to resemble routine casework, and to make inter-laboratory 
performance comparisons possible, especially over several years time. Blind cases are rarely 
constructed to "test at the margin." When they are, there is generally a specific issue to be 
resolved or question to be answered, and the purpose of this testing is to see whether open 
discussion concerning the question or issue among the laboratories has satisfactorily resolved it. 
I. Logistics of a Large-Scale Blind Proficiency Testing Program 

I 

1. Proficiency Test Review Mechanisms and Test Coordination 
A question that needs to be decided in connection with a national blind proficiency testing 

program is whether there will be any coordinated, national level review of the results. If such 
review is deemed desirable or necessary, there are a couple of implications for a Jarge-scale 
program. First, there is an impact on the overall costs of the program. Second, national level, 
periodic review of results is the only way that the program would serve the purpose of giving a 
national picture of performance levels. 

Another issue that needs to be decided in connection with the implementation of a national 
blind proficiency testing program is whether to have some national coordinating entity for the 
tests. This entity could be, but does not have to be, the same group who might review the results. 
A coordinating entity is probably essential if the Blind / IS, Blind / CL or Blind Analyst 
proficiency test models are to be followed. Coordination of these blind tests would involve the 
planning of the tests, setting up appropriate contacts, setting out the manufacturing specifications 
for manufactured blind tests, deciding on the number and types of tests per lab per year, and 
setting the guidelines for acceptable responses. There are several ways such a national 
coordinating entity could function. It might designate, or set guidelines for the approval of, one 
or several blind test administrative organizations or groups, and provide policy guidance. In 
terms of blind test manufacturers, the national group could do something similar. The blind test 
manufacturers and administrators could be the same organization or group, but if they were not, 
coordination between them would be required. A blind test administrative entity should have a 
detailed knowledge of the operations of forensic science labs, case submission, evidence 
handling, and adequate knowledge of biological evidence analysis to be able to plan and execute 
credible blind tests. There are currently guidelines governing TWGDAM approval of proficiency 
test manufacturers. These or similar guidelines, perhaps set by the DAB, would be necessary to 
designate or approve blind proficiency test manufacturers. 

There are various ways in which the test coordination /manufacturing functions could be 
implemented, and they differ mainly in the number of coordinating or manufacturing entities 
who are involved, and in the way they interact with one another. At one extreme, there could be 
a single blind test administrative unit that included test- manufacturing capability to m e  all the 
laboratories. Toward the other end of the spectrum, there could be a number of blind test 
administrative units serving different groups of labs in a region, and several approved 
manufacturing entities; all potentially interacting with the diffemt regional administratm. 
There are some advantages in having more centralized test coordination / administration and 
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manufacturing, but the extent to which these are real advantages goes back to what policy 
makers want to get out of the overall program. Table V-3 suets some of the advantages 
and disadvantages of more centralized vs less centralized coordination / administration / 
manufacture of tests in terns of some of the features of a large-scale testing program, 

e 

More Feature or Property Less 
. Centralized Centralized 

+ QA / QC of Test Designs - 
+ QA / QC of Test / Evidence Manufacturing - 

+/- Costs of Testing a 4- 

Table V-3. Advantages and Disadvantages of More / Less Centralized 

+ 
+ 
+/- 

Proficiency Test Coordination / Administration / Manufacture 

Approval of Test Manufacturers - - 
+/- 

Standardization of Proficiency Tests / Testing 
Control Over Number of Donors / CODIS Issues 

Table footnotes: 
+ in the column means that there is an advantage to the model in terms of the feature of 

property; - means there is a disadvantage. +/- indicates that a broad stroke conclusion 
about whether the model is an advantage or disadvantage is not possible without 
knowing the full details of the model to be followed 

Depends on the exact model followed 
Centralized model provides the most control; but could be managed under a regional 

a 

model 

Almost all the considerations discussed just above are applicable, as noted, to Blind / LE, 
Blind / CL or Blind Analyst testing models. National coordination or oversight of a blind 
proficiency test program relying solely on Random Reanalysis is much simpler. There is no 
manufacturing involved, and there is no need for any test-administration entities. 

2. Logistics According to Blind Test Modality 
The logistics of operating a program that would include all DNA testing laboratories in 

blind proficiency testing following the Blind / LE or Blind / CL (externally submitted and lab 
fully blind) models even once annually are intimidating. These testing models quire a central 
test administrator, or several test administrators whose operations are overseen by a policy 
setting group. It is likely that the test administrator would have to visit every LE agency or 
conduit lab that would be submitting the blind proficiency testing cases. Detailed discussions 
around what is actually required, the jurisdiction’s or agency’s usual practices, the required 
paperwork, etc. are necessary to plan credible case scenarios and manufacturing specifications. 
Discussions might also be required with sexual assault evidence collection personnel and with 
prosecutors’ offices in some jurisdictions. An additional problem is turnaround time. In most 
places, blind proficiency test “cases” must be less significant so that analysts will not detect them 
because they weren’t in the news. In many labs, the less significant cases take on a lower priority 
because of resource constraints. In our limited feasibility study, only two of fourteen completed e 
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cases were done within a month, seven took from 1 to 6 months to be completed, and five took 
from 6 to over 16 months (see 5IVB.3.a). 

Voluntary cooperation from LE agencies or CLs is not a sure thing. Unless blind 
proficiency testing were required of the lab to meet a QA guideline or accreditation standard, and 
the lab could, in turn, convince law enforcement to cooperate, there would be many labs for 
which a suitable, cooperative submitting entity could not be identified. Another potential 
problem is clandestine revelation of the tests to the lab by law enforcement. In one of our 
feasibility tests, a police oficer nominally cooperating with us revealed our plans to the 
laboratory (5IVB.3.b). In that case, we found out about the incident, but it could have been 
otherwise. 

developmental or planning stages are fully operational. Even if only one test were required 
annually, a test administrative entity would have to make about 150 site visits in 12 months 
(about 12 per month). We believe that these visits would be essential, at least for the first couple 
of years of the program, if the program were to be mostly successful in terms of externally 
introducing blind proficiency tests without detection. 

proficiency test cases can be manufactured at one time and still maintain rigorous QA in the 
process. Under the 150 lab once per year scenario, 15 cycles of case manufacturing would be 

There will probably be about 150 DNA testing labs in the country when all the programs in 

We also believe from OUT limited experience in this project that a maximum of ten blind 

required. 
To the extent that sexual assault cases were used as bases for the blind tests, a large 

number of male donors would be required to avoid, or even control, the CODIS cross jurisdiction 
case to case hit rate, once the NDIS component of CODIS is fully functional. Until or unless 
cross-jurisdictional case to case CODIS hits become a common occurrence, multiple hits of this 
kind within a short period would immediately signal the blind proficiency testing cases. It is not 
clear that such a large pool of male donors is available, given that the downside of having their 
DNA profiles in databases for significant periods of time has to be thoroughly explained to the 
potential subjects. It would probably be necessary to recruit significant numbers of female 
donors as well. Although there is no databasing problem associated with their DNA profiles, labs 
could very well notice the periodic recurrence of a "victim" DNA profile in casework - and this 
could be a tipoff that the case was a test. 

As noted above, there are different ways the administration of a large-scale program based 
on Blind / LE or Blind / CL models could be handled. Here, greater centralization creates mom 
efficiency and fewer problems with coordination. The more decentralized the test administration 
and manufacturing functions become, the more complicated the coordination of all the testing on 
a national scale will become. 

Some logistical compromises are possible under the Blind Analyst model of blind 
proficiency testing. Here, only the DNA analyst(s) need be blind. Accordingly, lab 
administration or lab QA administration would be involved in planning blind proficiency tests. 
Depending on how the lab operated, especially with respect to how close to or far removed fiom 
the actual evidence the DNA analysts are, some Blind Analyst proficiency tests could be made 
up fairly easily. The further removed from evidence receipt, screening, preliminary testing, etc., 
the DNA analysts are, the easier it would be to introduce blind proficiency test evidence. The 
costs of Blind Analyst model proficiency testing would be significantly lower than with either of 
the external, fully blind modalities, because every lab would, in effect, have control over the 
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planning and implementation of testing of its own analysts. Generally, the biological evidence 
items could be simpler and less elaborate, since in many cases analysts would be expecting 
cuttings, bloodstain swatches, etc. In the Blind Analyst model, blind tests might be directed to 
particular analysts if the division of labor in the DNA unit of the laboratory permits it. 

Logistically, the Random Reanalysis model is the least complicated of all blind testing 
models, when projected to a national scale. There is no manufacturing involved, and test 
perfmance "coordination" or oversight is much simpler. By our definition of external blind 
proficiency testing (gV.6 above), labs would have to outsource the entire audit and reanalysis. 
The costs associated with random reanalysis could be lower in terms of out-of-pocket expenses 
than with the other models. To the extent that laboratories cooperated with one another in 
providing random reanalysis testing and auditing for one another, the out of pocket expenses 
might be minimized (see 9V. 10 below). 

a 

/ 

i 

3. Specification of Blind Test Modalities for a Large-Scale Program 
If it is decided to make blind proficiency testing a requirement for the laboratories, the 

specific blind test models will also have to be considered. There are significant differences in 
logistics requirements, and therefore in the costs, of the different test models. 

It will be important, therefore, to carefully consider what is wanted from a large-scale 
program before mandating it. As noted throughout the foregoing discussions in §V, somewhat 
different types of information can be obtained from different testing models. The following 
points should be considered in this context: 

(i) Is it a program goal to generate a national picture of lab proficiency? 
(ii) Is there to be national level review of the results? 
(iii) Is "standardization" of proficiency tests, to make inter-laboratory results comparisons 

easier, a program goal? 
0 

The answers to these questions would focus the discussion, and probably determine which 
models of blind proficiency testing would be acceptable under the program. 
J. Estimates of Costs of a Large-Scale Program 

1. M l y  Blind Test Models 
The actual blind proficiency testing feasibility trials in this study were all external, done 

using what we have called the Blind / LE or Blind / CL models, and the test administration and 
manufacturing was centralized. Accordingly, we have cost data for this type of blind proficiency 
testing on a small scale, and can extrapolate those costs to a larger scale program based on 
certain assumptions. The costs for an external blind proficiency testing program following 
regional or local distribution / manufacturing models can only be estimated. Similarly, the costs 
of larger-scale programs based on Blind Analyst or Random Reanalysis models can only be 
estimated. 

the test coordination / planning / administration office. For purposes of cost estimates, we will 
assume that one person is compensated at $50,000 per annum and the other at $35,000 for a total 
of $85,000 per annum (not including fringe benefits). We further estimate that the senior 
professional invests four person-days, and the junior professional invests three person-days for 
each test. Assuming 250 work days in a year, the personnel costs per test are thus: 41250 x 
50,000 + 3/250 x 35,000 = $1,220. Average travel to each test site is estimated to cost $1,200. 

Based on our feasibility studies, it would require a minimum of two professionals to staff 

a 
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Costs of consumable supplies, communications, etc. are estimated at $200 per test. 
Manufacturing costs, based on our feasibility study experience, are $500 per test. Summing all 
the elements, the cost per test is $3,120. 

Now assuming that 150 labs will be tested once annually, 150 tests have to be set up and 
run. With few or no economies of scale at the blind test set-up and implementation stage, the 
person-day requirements per test noted above could not be met by two people. 2.4 full time 
equivalent senior professional and 1.8 full-time equivalent junior professional people would be 
required. The costs of testing 150 labs annually under the assumption of $3,120 per test is 
$468,000. This estimate is unrealistically conservative. Allowing for a 20% fringe benefit rate, 
for example, the cost per test is $3,532. Rounding this number to $3,500, the cost of 150 tests is 
$525,000. Fringe benefits are included in a l l  subsequent estimates, unless otherwise noted. In 
addition, costs associated with any national proficiency test oversight or review of results 
functions are not included. Including one meeting of a proficiency test oversight committee of 10 
people at $1,000 per person adds $10,000 to the estimate and brings the total program costs to 
$535,000. 

2. Economies of Scale 
There are at least two ways to look at economies of scale in this context. First, it is likely 

that economies would be realized under a two test per lab per year requirement, i.e., it would 
probably not cost twice as much to do two tests per year as it did to do one per year. If we 
projected that the cost of doing two tests per year would be 150% of the one-test-per-year cost, 
the program would cost $794,700. Allowing for two meetings of 10 people at $1,OOO each adds 
$ZO,OOO, and brings the total to $814,000. Second, we might project that costs would decrease 
over time if a large-scale program were implemented and sustained. This projection is based on a 
presumption that over time and with experience, it would become easier to set up tests with law 
enforcement agencies or conduit labs. Fewer person-days effort on the part of the test 
coordinators could be required, and travel would become less necessary. At the same time, it can 
be argued that these economies might not be realized because of the continuous changes in 
personnel assignments in law enforcement agencies. Thus, it could turn out to be just as 
complicated to set up tests in a third or fourth year as it was the first time, because the 
coordinators would be dealing with a new set of people. In addition, economies projected far 
future years would never be completely realized, because personnel and other costs would 
inevitably rise over time. For example, the one-test-per-year with one review committee meeting 
figure of $535,000 grows to over $650,000 after five years at an annualized growth rate of 5%. 

3. Costs of a Program Under Blind Analyst Model 
It is reasonable to assume that the costs of running a program under the Blind Analyst 

model would be close to the estimates for the "mature" fully blind program discussed in 9V.J.2 
above - about 57% of the estimated costs for the initial / startup phase of a Blind / LE, Blind / 
CL model program. 

there is still an external test coordinating entity tending to the details, manufacturing and 
transmittal to the labs. 

We assume here that, while laboratory administration is involved in planning the tests, 
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4. Costs of a Program Under Random Reanalysis Model 
The estimated costs of a program under the random reanalysis model assume that the entire 

reanalysis is conducted by an entity external to the laboratory (and extemal to the laboratory 
system, if applicable), to be consistent with our definition of an “external blind proficiency test” 
(8V.F above). 

Here, the estimates are based on the assumption that the process would require 2 person 
days effort by an “auditor” (at $500 / day) and from 2 to 5 person-days effort by an “analyst” (at 
$350 / day). Included in the estimate are $1,200 travel costs and $200 consumables costs. The 
“auditor” has to visit the target lab to review candidate cases for reanalysis, choose one or more, 
then gather all the information, records, and evidence. The two to five person-day estimate for an 
analyst is based on the idea that it might take 2 person days effort to reanalyze a case involving 
multiplex-PCR and a series of STR locus typings, where it might take 5 person days effort to 
reanalyze a case involving a six-locus RFLP typing. These assumptions give a cost per test 
estimate in the range of $2,750 to $3,275. If the audit were conducted without reanalysis, the cost 
per test decreases to $2,200. For one audit per year (150), the cost is then $330,000 to $491,000. 
There would be almost no economies of scale in this model in projecting the costs from one per 
year to two per year, so the two-tests-per-year estimate would be about twice the one-per-year 
numbers. 

These costs are roughly comparable to the estimates given for the Blind Analyst model, at 
least at the low end, where an audit does not include reanalysis of the biological evidence. At the 
high end, the costs are fairly comparable to those for the Blind / LE model. Here, although the 
costs are real, the actual out-of-pocket costs to laboratories might be lowered if laboratories 
could provide these services for one another. If some external organization or entity decided to 
offer these services to laboratories for a fee, however, the costs would then presumably be out- 
of-pocket to the target laboratories. 

group, but there is likewise nothing that precludes having one. 

a 

/ 

a 
There is no requirement under this model for a national proficiency testcoordinating 

5. Other Estimates of Costs 

To try and provide a better picture of potential costs, we include estimates provided by 

6. Cost Estimate Summary 
A summary of the estimates presented in detail above, with explanatory footnotes as 

appropriate, is given in Table V-4 below. Costs have been rounded to the nearest thousand, 
except in the “cost / test’‘ column. 

both government agency and commercial provider representatives. 
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Table V-4. Cost Estimate, Summary 

Includes costs of one proficiency test review meeting a 

’ 15W of one-test-per-year costs and includes two proficiency test review meetings 
Includes two p r o t i c i ~  test review meetings C 

The low-end figure does not include reanalysis of the biological evidence 

I 

I 
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APPENDICES 
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C-2. The 2nd Meeting of the NFDRP: December 1997 
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D-2. Phase 1 Laboratory Survey Instrument (2) 
D-3. Phase 1 Law Enforcement Agency Survey Instrument 
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E-2. Agreement with Law Enforcement Agencies 

E-3. Agreement with Conduit Laboratories 
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H. Reference and Target Laboratory DNA Typing Data 
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A. TEXT OF THE DNA IDENTIFICATION ACT, AS ENACTED 

Subtitle C-DNA Identification 

SEC. 210301. SHORT TITLE. 

This subtitle may be cited as the "DNA Identification Act of 1994". 

SEC. 210302. FUNDING TO IMPROVE THE QUALITY AND AVAILABILITY OF DNA 
ANALYSES FOR LAW ENFORCEMENT IDENTIFICATION PURPOSES. 
(a) Drug Control and System Improvement Grant Program. -Section SOl(b) of title I of the Omniiw 
Crime Control and Safe Streets Act of 1968 (42 U.S.C. 3751(b)) as amended by section 150003, is 
amended- 

(1) by stnking "and" at the end of paragraph (23); 

(2) by striking the period at the end of paragraph (24) and inserting 'I; and"; and 

(3) by addmg at the end the following new paragraph: 

"(25) developing or improving in a forensic laboratory a capability to analyze deoxyribonucleic acid 
(bereinafter in this title referred to as 'DNA') for identification purposes." 

(b) State Applications. -Section 503(a) of title I of the Omnibus Crime Control and Safe Streets Act 
of 1968 (42 U.S.C. 3753(a)) is amended by addmg at the end the following new paragraph: 

"(12) If any part of funds received from a grant made under this part is to be used to develop or 
improve a DNA analysis capability in a forensic laboratory, a certification that- 
"(A) DNA analyses performed at such laboratory will satisti, or exceed then current standards fbr a 
quality assurance program for DNA analysis, issued by the Director of the Federal Bureau of 
Investigation under section 210303 of the DNA Identification Act of 1994; 

"(B) DNA samples obtained by, and DNA analyses performed at, such laboratory will be accessible 

"0 to criminal justice agencies for law enforcement identification purposes; 

"(ii) in judicial proceedings, if otherwise admissible pursuant to applicable statutes or rules; 

"(iii) for criminal defense purposes, to a defendant, who shall have access to samples and analyses 
performed in umnection with the case in which such defmdaut is chatged; or 
"(iv) ifpersonally identifiable information is removed, for a population statistics database, fbr 
identification research and protocol development purposes, or for quality CQ-1 purposes; and 

only- 
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"(C) such laboratory, and each analyst perfonning DNA analyses at such laboratory, will undergo, at 
regular intervals of not to exceed [*H8845 J 180 days, external proficiency testing by a DNA 
proficiency teSting program meeting the standards issued under d o n  210303 of the DNA 
Idedification Act of 1994." 

(c) DNA Identification Grants. - 
(1) In general. -Title I ofthe Omniius Crime Control and Safe Streets Act of 1968 (42 U.S.C. 371 1 et 
seq.), as amended by section 2 1020 1 (a), is amended- 

(A) by redesignatbg part X as party; 

(B) by redesisnating section 2401 as section 2501; and 

(C) by inserting after part W the following new part: 

, 
I 

"PART X-DNA IDENTIFICATION GRANTS 
"SEC. 2401. GRANT AUTHORIZATION. 

'The Attomy General may make funds available under this part to States and units of local 
government, or combinations thereof, to cany out all or a substantial part of a program or project 
intended to develop or improve the capability to analyze deoxyribonucleic acid ( r e f d  to m this 
part as DNA') in a forensic laboratory. 

"SEC. 2402. APPLICATIONS. 

"To request a grant under this part, the chief executive officer of a State or unit of local govcmmeat 
shall submit an application in such form as the Attorney General may requirt. 

"SEC. 2403. APPLICATION REQUIREMENTS. 
"No grant may be made under this part unless an application has been submitted to the Attorney 
General m which the applicant certifies that- 
"( 1)  DNA analyses pdormed at the laboratory will satis@ or exceed then current standards fbr a 
quality assurance program for DNA analysis issued by the Director of the Federal Bureau of 
Investigation under section 210303 of the DNA Identifirxition Act of 1994. 

"(2) DNA samples obtained by and DNA analyses performed at the laboratory shall be made 
available only- 

"(A) to criminal justice agencies for law enforcement ichtiiication purposes; 

"(B) in judicial proceedings, if atherwise admissile pursuant to applicable statutes or rules; 

"(C) for criminal defense purposes, to a defiidant, who shall have access to samples and analyses 
p e r f o d  in connection with the case in which the def- is char& or "@) if personally 
idenable  information is removed, for a popuIation statistics database, fbr identification research 
and protocol development purposes, or for guality control purposes; and 

125 

 and do not necessarily reflect the official position or policies of the U.S. Department of Justice. 
 been published by the Department. Opinions or points of view expressed are those of the author(s) 
This document is a research report submitted to the U.S. Department of Justice. This report has not 



I 

"(3) the laboratory and each analyst peflorming DNA analyses at the laboratory shall undergo, at 
regular intervals not exceeding 180 days, external proficiency testing by a DNA proficiency testing 
program that meets the standards issued under section 210303 of the DNA Identification Act of 1994. 

"SEC. 2404. ADMINISTRATIVE PROVISIONS. 

"(a) Regulation Authority. -The Attorney General may promulgate guidelines, regulations, and 
procedures, as necessary to carry out the purposes of this part, including limitations on the number of 
awards made during each fiscal year, the submission and review of applications, selection criteria, 
and the extension or continuation of awards. 

"(b) Award Authority. -The Attomey General shall have final authority over all h d s  awarded under 

"(c) Technical Assistance. -To assist and measure the effectiveness and performance of programs and 
activities fimded under this part, the Attorney General may provide technical assistance as required. 

"SEC. 2405. RESTRICTIONS ON USE OF FUNDS. 
"(a) Federal Share. -The Federal share of a grant, contract, or cooperative agreement made under this 
part may not exceed 75 percent of the total costs of the project described in the application submitted 
for the fiscal year for which the project receives assistance. 

"(b) Administrative Costs. -A State or unit of local government may not use more than 10 percent of 
the funds it receives from this part for administrative expenses. 

this part, 

"SEC. 2406. REPORTS. 

"(a) Reports to Attomey General. -Each State or unit of local government which receives a grant 
under this part shall submit to the Attorney General, for each year in which funds from a grant 
received under this part is expended, a report at such time and in such manner as the Attorney General 
may reasonably require which contains- 

"( 1) a summary of the activities carried out under the grant and au assessment of whether such 
activities are meeting the needs identified in the application submitted under section 2402; and 
"(2) such other information as the Attorney General may require. 

"(b) Repom to Congress. -Not later than 90 days after the end of each fiscal year for which grants are 
made under this part, the Attorney General shall submit to the Speaker of the House of 
Representatives and the President pro tempore of the Senate, a report that includes- 

"( 1) the aggregate amount of grants made under this part to each State or unit of local government for 
such fiscal year; and 
"(2) a summary of the infomation provided in compliance with subsection (a)( 1). 
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"SEC. 2407. EXPENDITURE RECORDS. 
"(a) Records. -Each State or unit of local government which receives a grant under this part shall kcep 
records as the Attorney General may require to facilitate an effective audit. 

"(b) Access. -The Attorney General, the Comptroller General, or their designated agents shall have 
access, for the purpose of audit and examination, to any books, documents, and records of States and 
units of local government which receive grants made under this part if, in the opinion of the Attorney 
General, the Camptroller General, or their designated agents, such books, documents, and records art 
related to the receipt or use of any such grant." 

(2) Table of contents. -The table of contents of title I of the Omnibus Crime Control and Safe Streets 
Act of 1968 (42 U.S.C. 371 1 et seq.), as amended by section 210201(b), is amended by stdung the 
matter rela- to part X and inserting the following: 

"Part X-DNA Identification Grants 

"Sec. 240 1. Grant authorization. 

"Sec. 2402. Applications. 

"Sec. 2403. Application requirements. 

"Sec. 2404. Administrative provisions. 

"Sec. 2405. Restrictions on use of funds. 

"Sec. 2406. Repom. 

"Sec. 2407. Expenditure records. 

"Part Y-Transition-Effective Date-Repealer 
"Sec. 2501. Continuation of rules, authorities, and proceed.mgs." 

(3) Authorization of appropriations. -Section 100 1 of the omnibus Crime Control and Safe Streets 
Act of 1968 (42 U.S.C. 3793), as amended by section 210201(c), is amended- 

(A) m paragraph (3) by strikiog "and W' and inserting 'W, and XI; and 
(B) adding at the end the fbllowing new paragraph 

"(22) There are authorized to be appropriated to carry out part X- 
"(1) $ 1,000,000 for fiscal year 1996; 

"(2) $3,000,000 for fiscal year 1997; 

"(3) $5,000,000 fir fiscal year 1998; 
"(4) $ 13,500,000 fbr fiscal year 1999; and "(5) $ 17,500,000 for fiscal year 2000." 
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(4) Effective date. -The amendments made by this section shall take effect on the date that is 60 days 
after the date of enachnent of this Act. 

SEC. 210303. QUALITY ASSURANCE AND PROFICIENCY TESTING STANDARDS. 

(a) PUBLICATION OF QUALITY ASSURANCE AND PROFICIENCY TESTINGSTANDARDS. 
-( 1)(A) Nut later than 180 days after the date of enactment of this Act, the Director of the Federal 
Bureau of Investigation shall appoint an advisory board on DNA quality assurance methods from 
among nominations proposed by the head of the National Academy of Sciences and professional 
societies of crime laboratory officials. 

(B) The advisory board shall include as members scientists from State, local, and private forensic 
laboratones, molecular geneticists and population geneticists nut afliliated with a forensic laboratmy, 
and a representative from the National Institute of Standards and Technology. 

(C) The advisory board shall develop, and if appropriate, periodically revise, recommended standards 
for quality assurance, including standards for testing the proficiency of forensic laboratories, and 
forensic d y s t s ,  in conducting anaIyses of DNA. 

(2) The Director of the Federal Bureau of Investigation, after taking into considefatian such 
recommended standards, shall issue (and revise from time to time) standards for quality assurance, 
including standards for testing the proficiency of forensic laboratories, and forensic analysts, in 
conducting analyses of DNA. 

(3) The standards described in paragraphs (1) and (2) shall speca  criteria for quality assurance and 
proficiency tests to be applied to the vafious types of DNA analyses used by forensic laboratories. 
The standards shall also include a system for gram proficiency testing performance to determine 
whether a laboratory is perfodng acceptably. 

(4) Until such time as the advisory board has made rmmmendations to the Director of the Federal 
Bureau of Investigation and the Director has acted upon those recommendations, the quality 
assurance guidelines adopted by the technical worlaug group on DNA analysis methods shall be 
deemed the Director's standards for purposes of this section. 

(b) ADMINISTRATION OF THE ADVISORY BOARD. - (1) For administrative purposes, the 
advisory board appointed under subsection (a) shall be considered an advisory board to the Dimtor 
of the Federal Bureau of Investigatiua 

(2) Section 14 of the Federal Advisory Committee Act (5 U.S.C. App.) shall not apply with respect to 
the advisory board appointed under subsection (a). 

(3) The DNA advisory board established under this section shall be separate and distinct from any 
other advisory board administered by the FBI, and is to be administered separately. 
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(4) The board shall cease to exist on the date 5 years after the initial appohtments are made to the 
board, unless the existence of the board is extended by the Director of the Federal Bureau of 
~vestigation 

(c) PROFICIENCY TESTING PROGRAM. -(1) Not later than 1 year after the effktive date ofthis 
Act, the Director of the National Institute of Justice shall certify to the Committees on the Judiciary of 
the House and Senate that- 

(A) the Institute has entered into a mntract with, or made a grant to, an appropriate entity for 
establishing, or has taken other appropriate action to ensure that t i m e  is established, not later than 2 
years after the date of enactment of this Act, a blind extemal proficiency testing program for DNA 
analyses, which shall be available to public and private laboratories performing forensic DNA 
analyses; 

(B) a blind extemal proficiency testing program for DNA analyses is already readily available to 
public and private laboratories performing forensic DNA analyses; or 

(C) it is not feasible to have blind external testing for DNA forensic analyses. 

(2) As used in this subsection, the term ‘%End extemal proficiency test” means a test that is presented 
to a forensic laboratoq through a second agency and appears to the analysts to involve routine 
evidence. 

(3) N otwithstanding any other provision of law, the Attomey General shall make available to the 
Direcbr of the National lnseitute of Justice during the first fiscal year m which funds are distributed 
under this subtitle up to $250,000 from the funds available under part X of Title I of the Omnibus 
Crime Control and Safe Streets Act of 1968 to carry out this subsection. [pH88461 

SEC. 210304. INDEX TO FACILITATE LAW ENFORCEMENT EXCHANGE OF DNA 
IDENTIFICATION INFORMATION. 

(a) ESTABLISHMENT OF INDEX. -The Director of the Federal Bureau of Investigation may 
establish an index of- 

(1) DNA identification recofds of persons convicted of crimes; 

(2) analyses of DNA samples recovered fiom crime scenes; and 

(3) analyses of DNA samples recovered from unidentified human remains. 

(b) INFORMATION. -The index described in subsection (a) shall include only infomatian on DNA 
identification records and DNA analyses that are- 

(1) based on analyses pedormed by or on behalfof a criminal justice agency in accordance with 
publicly available standards that satisfy or exceed the guidelines for a quality assurance program fix 
DNA analysis, issued by the Director ofthe Federal Bureau of Investigation undex section 210303; 
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(2) prepared by laboratories, and DNA analysts, that undergo, at regular intervals of not to exceed 180 
days, external proficiency testing by a DNA proficiency testing program meeting the standards issued 
under section 2 10303; and 

(3) maintained by Federal, State, and local criminal justice agencies pursuant to rules that allow 
disclosure of stored DNA samples and DNA analyses only- 

(A) to criminal justice agencies for law enforcement identification purposes; 

(B) in judicial proceedings, if otherwise admissible pursuant to applicable statutes or rules; 

(C) for criminal defense purposes, to a defendant, who shall have access to samples and analyses 
performed in connection with the case in which such defmdant is charged; or 

(D) if personally identifiable information is removed, for a population statistics database, for 
identification research and protocol development purposes, or for quality control purposes. 

(c) FAILURE TO COMPLY. -Access to the index established by this section is subject to 
cancellation ifthe quality control and privacy requirements described in subsection (b) are not met. 

SEC. 210305. FEDERAL BUREAU OF INVESTIGATION. 

(a) PROFICIENCY TESTING REQUIREMENTS. - 
(1) GENERALLY. -(A) Personnel at the Federal Bureau of Investigation who perform DNA analyses 
shall undergo, at regular intervals of not to exceed 180 days, external proficiency testing by a DNA 
proficiency testing program meeting the standards issued under section 2 10303 

(B) Within 1 year after the date of enactment of this Act, the Director of the Federal Bureau of 
Investigation shall arrange for periodic blind external tests to detennine the proficiency of DNA 
analysis pefionned at the Federal Bureau of Investigation laboratory. 

(C) In this paragraph, "blind external test" means a test that is presented to the laboratory through a 
second agency and appears to the analysts to involve routine evidence 

(2) REPORT. -For 5 years after the date of enactment of this Act, the Director of the Federal Bureau 
of Investigation shall submit to the Committees on the Judiciary of the House and Senate an annual 
report on the results of each of the tests described in paragraph (1). 

(b) PRIVACY PROTECTION STANDARDS. - 
(1) GENERALLY. -Except as provided in paragraph (2), the results of DNA tests performed fbr a 
Federal law enforcement agency for law emforcement purposes may be disclosed only- 

(A) to criminal justice agencies for law enforcement identification purposes; 

(€3) m judicial proceedings, if &&e admissible pursuant to applicable statutes or rules; and 
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(C) for criminal d e h e  purposes, to a defendarrt, who shall have access to samples and analyses 
performed in connection with the case m which such defendattt is charged. 

(2) EXCEPTION. -Ifpersonally identifiable information is removed, test results may be disclosed for 
a population Statistics database, for identification research and protocol development purposes, or far 
Quality wntrol purposes. 

(c) CRIMINAL PENALTY. 41) A person who- 

(A) by virtue of employment or official position, has possession of, or access to, individually 
identifiable DNA information indexed in a database created or maintained by any Federal law 
enforcement agency; and 

(B) knowingly discloses such information in any manner to any person or agency not a u t h d  to 
receive it, shall be fhed not more than $100,000. 

(2) A person who, without authorization, knowingly obtains DNA samples or individually identifiable 
DNA information indexed m a database created or maintained by any Federal law enfbrcmmt 
agency shall be ked not more than $100,000. 

SEC. 210306. AUTHOREATION OF APPROPRIATIONS. 

There are aut&orhd to be appropriated to the Federal Bureau of Investigation to carry out sections 
210303,210304, a d  210305- 

(1) $5,500,000 fbr fiscal year 1996; 

(2) $8,000,000 for fiscal year 1997; 

(3) $8,000,000 for fiscal year 1998; 

(4) $2,500,000 for fiscal year 1999; and 

(5) $1,000,000 for fiscal year 2000. 
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C-1. SUMMARY OF THE FIRST NATIONAL FORENSIC DNA REVIEW 
PANEL (NFDRP) MEETING 

February 20, 1997 
9:00 am - 12:30 pm 
New York, NY 

NFDRP Members Present: Jack Ballantyne, Bernard Devlin, Dermis Reeder, Margaret Kuo, Arthur 
Eisenberg, Marcia Eisenberg, Bruce Budowle, Joshua Lederberg (Chair), John Hicks, Shirley 
Abrahamson, Paul Ferrara, Moses Schanfield, William Thompson, David Werrett, Randall M u d ,  Teny 
Laber, Barry Scheck, Susan Gaertner 

NFDRP Members Absent: Victor Weedn, Ranajit Chakraborty 

NIJ Grant Monitor: Richard Rau 

Project Staff: Joseph Peterson, R.E. Gaensslen, and George Lin 

Prior to the beginning of the committee meeting, project staff distributed three-riag binders to members 
containing the meeting agenda, NFDRP membership list, project summary, a draft proficiency testing 
literature review, the laboratory questionnaire, agency participation agr- donor consent form, and 
travel reimbursement form. 

Dr. Lederberg called the meeting to order. He asked that all members introduce themselves and to 
* 

indicate ifthey had any Connicts of interest they wished to declare to other commr#ee * members. 

Next, the NIJ grant monitor, Dr. Richard Rau, charged the panel: 

1. Determine whether a double blind external DNA proficiency testing program is feasible f i r  
public and private laboratories performing DNA analysis. 

2. Recommend a National Model Forensic DNA External Proficiency Testing Program fbr 
public and private laboratories performing DNA analysis. 

3, Deliierate and provide direction to the project staff in order to ensure that all issues and 
avenues of approach are adequately investigated and evaluated. 

Following Dr. Rau's charge to the panel, Drs. Peterson and Gaensslen made a slide presentation 
describing the goals of the project and progress of the study to date. The two-year project grant from NU 
was signed on May 3 1, I996 and project activities began in June. Project objectives include: 
establishment of the NFDRP; review of proficiency testing literature; survey of forensic DNA testing 
laboratonedrelevant law enforcement agencies; design of alternative blind proficiency tcSting 
approaches; limited feasibility study of blind testing; and report/recommendatians to the NFDRP. 
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Review of proficiency testing (PT) literature primarily focused on proficiency testing in the clinical 
laboratory setting. The findings and current practices in the clinical laboratory were presented, induding 
an overview of clinical laboratory regulation. In addition, the few studies that examined blind 
(undeclared) PT vs. open (declared) PT resuhs were highlighted. The more limited firensic DNA 
proficiency testing literature was reviewed as well. Commi#ee members were encouraged to review the 

The preliminary data from the survey of crime laboratories was presented via the slides. As oflanuaxy 
1997, approximately 25%(44) of the 150 surveys mailed to laboratories had been retuned. Consequently, 
the data discussed at the meeting were very prelimkuy in nature. Data presented incMed: laboratory 
affiliatian, size of laboratory m terms of analysts, status of laboratory certification, types of DNA analyses 
being performed, quality assurancdquality control procedures being fillowed, and d e r  of proficiency 
tests taken per year. Also discussed were replies indicating altematives to blind proficiency testing, 
including random reanalysis, being practiced in laborabries. 

draft and to respond with corrections and suggestions. / 

i 

Discussion 

The discussion began with claritication of the meaning of ‘“blind external proficiency testing.” The term 
“double blind“ is used in studies evaluating the effects of medication where neither the physician nor the 
patient is aware ifthey are administering/receivhg the experimental or -01 dmg. Such a model does 
not apply to proficiency testing in a forensic laboratory, and consequently the term “double blind” is nat 
used in the DNA Identification Act itself. The DNA Act defines, “‘blind external proficiency test’ as a 
test that is presented to a forensic laboratory through a second agency and appears to the analyst to 
involve routine evidence.” The terms “extemal” and “seccmd agency” indicate the test would be 
originating fiom an organization outside the laboratory. It was noted that ASCLD-LAB guidelines d e b  
“extemal” as outside the agency. It is not clear as to whether samples originating from other laboratories 
in a statewide system might satisfy the extemal, second agency requirement. Nor is the DNA Act clear if 
“bW refers only to the specific examiner or that the entire laboratory hierarchy is blinded to the fhct 
that the sample is a test. Mr. Hicks and others indicated project staff might be able to clarifj. the meaning 
of this language by researching the legislative history of the Act 

Project staffindicated that they will review various ‘levels of blindness” - that is, where only the 
examiner is blindedtothe ikctthe evidence is atest, to where all examiners and perhapsthe supcrvisorin 
the DNA testing section are bliuded, to a situation where everyone associated with the labomtory is 
blinded, including the laboratory director. The initial h ib i l i t y  test wi11 attempt to keep eveqme 

becomes. The point was also raised as to how one can be certain t&t the Cxamincr truly did not detectthe 
blind sample as atest. No solution to this question was S;we 

Internal Proficiencv Testinn; - During the slide presentation, a question was asked regarding one of the 
questions mthe survey concerning internal proficiencytests. Some laboratories thinkthat nmning 
internal lane standards and random samples in gels, where the correct results are not lcnowntotbe 
examiner in advance, as an mternal PTprogram. Some members agreedthatthis was a hof i rdcrna l  
PT. Fudhermore, the question was asked, “Can this activity be cansidered a viable proficiencytesthg 
paradigm for forensic laboratories?” hother comrmffee . person made the point that these intemal lane 
stadaddrandom samples are not proficiency tests, rather they are more appropriately described as QC 
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associated with the laboratory blinded; this may be adjusted, however, in subsequeat examinati om. 
Obviously, the more persons to be blinded, the more intricate (and costly) the test m 
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checks. An additional question is if laboratories were to maintain records of the success of examiners in 
running these internal controls, are these data m- measures of laboratory proficiency? 

Commentarv on Blind Proficiencv Testin5 - The goals and objectives of a blind proficiency testing 
program were discussed. These include: (1) to determine which, ifany, analysts are doing substandard 
work, (2) to determine biases, if any, in the laboratory; and (3) to clarig potential problems. 

The following issues and problems associated with blind proficiency testing were discussed: 

- 
- large dedicated staffwould be required to operate a national program 

because blind tests would be treated as actual evidence, it is not possible to designate 
which scientist receives the test, and when the results will be returned 

- such a program would be expensive - possibility of experienced analysts recognizing the samples as part of a proficiency test 
- the need for tests to be suitably complex and realistic (ifnot, then what’s the purpose?) - the more complex the manufacturer attempts to make a test the more opportunities for 

a slip up and recognition by the analyst the case is really a blind PT. Plus, there are 
more chances for problems to arise among multiple labs, Le., more d f i d t i e s  in 
getting a consensus value 
the need for uniformity of proficiency tests on one hand, but on the other the tests 
must be ultimately tailored to the many different criteria employed by laboratories in 
processing and examining specimens 

- will only analytical results be reviewed, or will the entire evidence testing process 
fiom receipt of the evidence to the final report - be examined 

- 

Because one of the goals of this research is to conduct a limited feasibility study of blind proficiency 
testing, there will be the need to approximate the costs of such testing. It was mentioned that realistically 
the study cannot be that quantitative, but nonetheless should examine costs, logistics, and overall benefits. 
The committee recommended that a model should be developed which every jurisdiction will be able to 
utilize. 

Donor Consent - The issue of donor consent was discussed. The ob jdve  of the li.mited feasibhty study 
will be to prepare reatistic biological evidence items, such as would be encountered in routine crime 
laboratory casework. As such, biological specimens are required from dcmors. The primary wncem is 
that the donor’s DNA profile will be entered into a database for period of time, from a few days up to 
several months. If a match should occur with an actual case, the police nught want to seek the real 
identity of the donor. Although a wndition for participation is that the laboratoIies must agree to fcmavc 
databank records of PT samples, the researchers cannot guarantee to the donor thh will occur (see draft 
donor consent form in binder). 
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The committee seemed comfortable with procedures to protect the interestdidentity of the donor, 
particularly since a fictitious name will be used. One highly unlikely, but nevertheless possible, 
eventuality is for the donor sample to be matched with another file m the data bank. The project staff 
mentioned that if there was a match, law enforcement offi&ds might attempt to detemine the donor’s 
true identity by questioning the person who collected the samples and hvestigatc their records. It was 
suggested that the project staff investigate altemative coding systems that may be available. 

The committee suggested the researchers investigate a ”waiver of indemuificatian” that could be added to 
the donor consent hrm, in which the donor would hold the University of IUinois at Chicago hafinless. 

Matches in DNA Indexes -The next topic of discussion concerned problems that cauld arise ifthe blind 
test leads to databank or CODIS matches. If several blind proficiency tests utilizing the same donor 
specimens are distributed to difkrent laboratories in Merent states, one or more ‘W may result. This 
would potentidy alert the laboratory and others who have tested the samples that the specimens were 
indeed proficiency test specimens. One member noted that this is not necessarily a bad thing because 
such a “hit” might actually serve as a good check to determine ifthe data banking system is working 
properly. (It is was noted that the FBI is currently working on the guideliues and procedures to be 
followed by national CODIS and the involved participant laboratories specifically m the event a match 
OCCUTS between multiple states.) 

P u r e  of Documents and Records of a Proficicncv Te@ - A proficiency test that has been worked 
through a laboratory will have associated with it a series of documents, simulated evidencey worksheets, 
and analytical reports in addition to the profiles entered mto a DNA databank. Origidy, the project 
staff believed laboratories should make every e&rt to purge a rccords and data from the proficiency 
test. Thecamrm#ee ’ members, in general, felt this was neither possible nor necessarily desirable. The 
chairman expressed concern that purging such r e d ,  per se, might be collsidefed ‘‘tamptampering with a 
good system.” Mairrtaining the mte& of a crime laboratory’s chain of custody/record keeping system 
is extremely important to the quality of work, therefore removing records from such a system could 
actually create new additional problems. The committee members agreed that at the very least, the DNA 
type entered into the computer database should be removed. AU other documats, records, and case notes 
should probably be retained and identified as part of a proficiency test. These records would m fact 
document the laboratory’s participation in proficiency testing as wen as its pcrformancc. 

DeceDtion - In order for an external blind proficiency test to be successfid, a fictitious case must be 
fabricated along with all the accompanying documents and records. Because the submiUing agency (e.g., 
prosecutor or law dorcunent) must submit the “case” to the laboratory, it plays a role in deceiving the 
laboratory. At least one committee member thought this issue of dcceptian repugnant. Some labratones 
in their response to the survey feared the damage such a practice might have on the trusting relationship 
between laboratory and law enforcement agency. W e  some commtttee * memberssharedthisconccrn 
and saw the investigating officer and laboratory analyst as members of a team, others believed that 
laboratories and user agencies needed to be more independent. With such hdepdence, the use of blind 
proficiency testing and deception should be less of a problem. The point was made that scientists and 
police officers needed to be educated on the bene* of a blind proficiency program. The fact that 
deception occurs is incidental, because such a program would be for the greater good of the system, 

It was also mentioned that there was considerable precedent for employing deception in examining the 
operations of criminal justice agencies, as whcre integrity officers within police agencies (such as New 
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York City) have the duty to test the integrity of law enforcement personnel as well as expose corruphn, 
from the patrol officer up to the level of the judiciary. It may ultjmately come down to a balancing of the 
net benefits to be derived fiom a program like blind testing that would involve some deception, versus the 
costs (monetary and other) to the laboratories and the criminal justice systun 

It is worth noting that some sections of a forensic laboratory may be more independent than others. For 
example, some laboratories utilize a cr imhlst  ’ who examines evidence in the wntext of the complete 
case, Specimens to be DNA tested are selected by the cnininalist and sent to the DNA section of the 
laboratory. The analyst may know nothing about the case itself, but tests all specimens received from the 
criminalist. It was mentioned that blind testing of the analyst under this model would be straight forward, 
while testing of the criminalist more of a challenge. 

I 
I 

Altematives to Blind Proficiency Testinq - Alternatives to blind proficiency testing were discussed. The 
committee chairman suggested that altemative approaches should be weighed. In particular, random re- 
analysis was discussed. He fiamed the question ‘What problem does proficiency testing solve that cannot 
be addressed in any other way?” He stated he had heard few arguments that convinced him blind 
proficiency testing was better than random re-analysis. Random re-analysis is a procedure m which 
specimens fiom a randomly selected case, previously examined, are re-analyzed. Because laboratmy 
analysts do not know which of their cases may subsequently be chosen for re-analysis, they were 
technically blinded to it being a test. Some committee members were enthusiastic about this method 
because it permits a complete exam.u& * ’on of the receipt, testing and reporting of results, and it is much 
less expensive to administer. Depending upon how thorough this process is, random reanalysis can check 
the analytical results as well as the evidence handling decisions, If, however, the re-analysis only re-tests 
what the initial examiner tested then it is conceivable the re-analysis would not detect original errors 
where evidence Stains, for example, were missed/omi#ed. e 
Final Comments - The Committee chairman made the point that PT should not only look at technical 
aspects of DNA testing, but also look at all the criteria for a case to get worked. Furthennore, he 
reiterated that a future study might be necessary to examine the whole process by which evidence is 
collected and transferred to the forensic laboratmy for DNA testing. 

Dr. Werrett reported on the results of the blind DNA proficiency testing program in the United 
Kingdom. In this program, not only is the DNA section tested, but all other sections of the 
laboratory (e.g., toxicology, trace, etc.) as well. Annually, each section of the laboratory meets 
with the Quality Assurance Unit (which sets up the blind proficiency test) to determine and agree 
upon what types of materials are to be included in blind proficiency tests. These proficiency 
tests are delivered by police officers as real cases sometime during the year. This blind 
proficiency testing program has been conducted since 1977, with blind DNA testing beginning in 
1987. Dr. Werrett also noted that if you wish to look at cases in their entirety, then blind testing 
is the preferred method of approach; if one only wants to look at the performance of spec& 
DNA tests, then declared proficiency testing may be just as good. 

The project staffwill be in wntact with commi#ee members in setting the date for the next advisory 
meeting. It was felt that the results of the initial feasibility tests need to be available before a next 
meeting is scheduled. 

The meeting adjourned at approximately 12:30 pm. 
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C-2. SUMMARY OF THE SECOND NATIONAL FORENSIC DNA 
REVIEW PANEL (NFDRP) MEETING 

Sunday December 7,1997 
9:OO am - 1:OO pm 
Chicago, IL / 

I 
NFDRP Members Present: Joshua Lederberg (Chair), Jack Ballantpe, Dermis Reeder, Margaret KUO, 
Arthur Eisenberg, Moses Schanfield, William Thompson, David Werrett, Teny Laber, Barry Scheck, 
Susan Gaertner, Vidor We&, Ranajit Chakraborty 

NFDRP Members Absent: Bruce Budowle, John Hicks, Randall Much, Shirley Abrahamson, Paul 
Ferrara, Bernard Devlin, Marcia Eisenberg 

NIJ Grant Monitor: Richard Rau 

Project Staff: Joseph Peterson, R.E. Gaensslen, and George Lin 

Prior to the meeting, project staff distriiuted a drafi summary of the survey data, and meeting agenda to 
members. 

Dr. Lederberg called the meeting to order. Dr. Rau introduced a guest, Mr. Christopher Asplen, Assistant 
U.S . Attorney who described the creation of the National Commission on the Future of Forensic DNA 
Evidence. This is a two-year commission with the group’s objective to determine policies that will 
maximize the value of DNA in the criminal justice system. Among the issues to be addressed by this 
commission will be post conviction matters, and other legal issues, laboratory funding, crime 
scendevidence gathering procedures, and researchhechnology alternatives. Mr. Jeremy Travis, Director 
of the National Institute of Justice, will be appointing members of the Commission to include laboratory 
scientists, lawyers, law enforcement personnel, medical examiners, and ethicists. It was stressed that the 
group will not duplicate the work of the DAB and the NFDRP. 

0 

Following this announcement, Drs. Peterson and Gaensslen made a slide presentation reviewing project 
goals, research plan and progress of the study to date. The emphasis of the presentation was (1) survey 
results of DNA laboratones and law enforcement agencies and (2) feasibility testing of blind proficiency 
tests. Dr. Peterson highlighted the survey data described beforehand in the draR summary. Dr. 
Chakraborty suggested that we further examine the types of laboratory respondents that answered variolls 
questions. (That is, were some types of laboratories over or under represented in respunses to particular 
questions?) Dr. Gaensslen’s presentation covered various feasibility testing topics, including: (a) 
agreements with testing laboratories, law enforcement agencies, and conduit laboratories (b) 
arrangemenf~ with the manufacturer of proficiency tests; (c) donor recruitment and informed consent 
provisions (d) manufbcture of blind cases and evidentiary items; (e) demographics and description of 
target laboratories; (0 results of tests returned and cases cleared; (g) NY State blind testing program 
results; (h) comparison of results of blind tests with reference lab d u e s ;  0 estimated costs of blind tests; 
and 6) possible models for a large-scale program and estimated costs. 
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Dr. Gaensslen described the types of laboratories and cases submitted in the field-testing. Whereas the 
project is consider several alternative blind PT approaches, the project staff decided to field test 1) 
completely blind and 2) blWconduit laboratory approaches. To facilitate cooperation, the project staff 
made visits to four localedpolice agencies that agreed to serve as agencies submitting blind PTs to 
miow laboratories. Eight proficiency tests were mauuktured and issued to 2 private, 5 stak, and 1 
local laboratory. Seven rape and one blood transfer scenario were employed in the field test. As of the 
December NFDRP meeting, the project @had receivkd results fiom two laboratories 

Discussion 

-While reviewing the survey data, there was discussion as to what is 
considered an internal PT. For example, would QC results on built-in internal lane controls be Considered 
an i n t d  PT? These controls are typically run in every gel and the results unlmown to the analyst. 
Although PT is considered a QA procedure, the distinction was made that internal lane controls are used 
for continuous quality monitoring while proficiency tests are for competency assessment. Proficiency 
testing may also be defined broadlyto encompass the complete case includmg handling of evidence, 
isolation of stains, extraction of DNA, interpretation of results, report wxiting, clerical, and chain of 
custody. There was general agreement among panel members that intend lane umtrols would not be 
considered intemal PTs. 

The point was brought up that ASCLD/LAB requires two DNA proficiency tests for each exarniner per 
year, one of which must be extemal. Most laboratories are opting to take two external proficiency tests 
because they are much easier to administer than an internal PT. Smaller laboratories, in particular, haw 
ftwer perS0rmr;l and resources to set up intemal PTs. 

New Yo& State Experience in Blind PT - Following Dr. Gaensslen’s slide presentation, Mr. Scheck 
related the experiences of a blind PT feasibility study being performed in New Yo& state. He mentioned 
that New York passed legislation to form the Forensic Science Review Commission, out of which a DNA 
Advisory Board was created. The Forensic Science Review Commission sets standards, regulates 
forensic laboratories in the state, and has StaaTtOry authority over them. A subcommi#ee of the DNA 
Advisory Board commissioned a fwiility study of blind PT which was designed by Carl Selavka and 
Paul Scbeckman. There are five laboratories pdorming forensic DNA testing in the state and they haw 
now completed testing of one laboratory. Because the Board holds regulatory authority over all crime 
laboratories in the State, they do not need the laboratories’. consent to eagage in this type of testing. 

Mr. Scheck noted key points in the design are: (1) limiting the number of persons invold, (2) secwing 
the cooperation of the principal law enforcement authority in the pertheat juris&&- usually this is 
district attorney or detective supervisor who initiates the case; (3) scientists and reference laboratory 
design the tcst; (4) turnaround time for the first test was 45 days. The costs have not yet been determincd 
and laboratories have not been notified that they were tested. MI. Scheck mentioned that the design of the 
New York study is similar to UIC’s m that no one in the target laboratory was aware of the particular test 
and that cooperation of extemal (law e n f i i )  agency was secured. 

i 

Pumose of Proficiencv Testiqg - On the purpose of blind proficiency testing, the panel agreed that blind 
PTs “make laboratories stay on their toes.” An opinion given was that blind PTs essclltialy test k 
analyst ‘’tmtworthiness” (e.g., verifjiag are analysts are following laboratory guideljnes?), should test 
the total system, and should inspire public confdence in the laboratory. Some members f& that blind PT 
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is another QA practice that adds value and credibility to the testimony of the analyst or laboratory in the 
courtroom. One panelist noted that blind PT may be beneficial, but not really necessary, because of a l l  
the other QNQC procedures in place in the laboratory (e.g., train& certification of analysts, etc.), which 
serves a similar purpose. It was made clear that blind PT is not a “magic buUet”--that it is only a snapshot 
of the laboratory’s work at a particular time. Blind PTs may not find all errors in the laboratory, but for 
that matter, there are no QNQC measures that will find every error. It is also worth mentioning blind 
PTs are better able to examine the non-analytical phase of testing while open PTs focus more on the 
analytical phase of the testing process. 

One importaut area that the panel discussed was whether blind proficiency tests are designed to test the 
laboratory (the total system) or the individual analyst. Generally, the structure of blind tests makes it very 
difficult to target specific analysts. If the goal was to blind test an analyst a certain number of times per 
year, it would be difficult, particularly in larger laboratories where there are many analysts. If incoming 
cases are assigned randomly, many PTs might have to be introduced before all analysts were tested. 
Problems also arise when analysts specialize. (i.e. in PCR, RFLP, and STRs). A represemtative from a 
private labomtoy noted that it was sometimes possible to channel a PT to a specific analyst as where the 
submitter has experience with aparticuh examiner and requests that hehhe handles the case. The 
seriousness of the case also may determine who works a case. If the case is more serious andor cWicult., 
the laboratory may assign an analyst with more experience to analyze the case. The consensus of the 
panel is that, essentially, blind tests tend to test the entire system rather than individual analysts. 

/ 

i 

Dr. Weedn made three points regarding PTs: (1) errors found by PTs are typically non-recurrhg errors- 
that is, after an error is detected, corrective actions are d l y t a k e n ,  thus ensuring the error does not 
recur; (2) PTs have no built-in redundancies like casework (for example, test results of multiple 
specimens in casework allows the analyst to verify his work); and (3) PTs generally take on two fonns- 
one form is that they are designed to redate  laboratories, and the other is for educational purposes. The 
primary distinction between these PTs is that, generally, educational PTs do not penalize the aualyst or 
laboratory, if an error is made. In addition, PTs designed to regulate are not ordinarily challenging and 
are designed to conhn that laboratories meet minimum regulatory standards. Finally, Dr. Weedn 
mentioned that the College of American Pathologists believes there is greater utility in e d u d d  PTs 
than regulating PTs in terms of laboratory improvement. 

a 

Emected Performance of Laboratories - The panel discussed results of proficiency testing and what is 
considered to be correct and incorrect results. There are discretely right and wrong results, such as DNA 
types, and there are also results that are more subjective such as an accepted DNA extraction efficiency 
(x%), typing of mixed stains, or typing of marginal samples. It was stated by Dr. Wmett that the 
expected perfonnance of a laboratory on a test must be defined prior to blind testing. Dr. Werrett asked if 
we have prepared a written statement descriiing expected laboratory performance for the tests we have 
issued. Because this project is a feasibility study, expected performance was not specified. Dr. Eisenberg 
also asked about the language of the DNA Act and if it included the grading of PT. The DNA Act does 
not describe grading of blind PTs; however, Dr. Rau suggested that the project staff consider evaluating 
such a procedure and possibly analyze the test results of this study. 

The panel discussed circumstances in which errors occur in the laboratory. It was mentioned that more 
mors occur when samples are marginal. ANIST study conducted by Dr. Reeder addressed this issue by 
using 30 ng mixed samples that were tested by various laboratories. NIST determined that there was a 
75%-succ&s rate with 25% getting partial to no results. These emors were most often caused by 
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transcripticm mistakes and DNA extraction inefficiencies. It was observed that more experienced 
Iaboratories tended to do b e .  

One panelist noted that one of the major problems that would be addressed by blind PTs is errors of 
omissiq not commission. The example discussed was the seIection of stains fim garments or other 
evi- items for DNA typing. Dr. Gaensslen d e s c r i i  a scenario involving six stains, five from the 
same donor, and the sixth fram someone else. In a case involving a multiple blood stained sock, what 
would be the “correct” number of stains to sample and wbich should be typed? Presumably, the 
laboratoq has a protocol that analysts should follow in a m r e  “canplex” case. Dr. Wenett pointed out 
that the subjectivity of these errors are really differences in the interpretah of laboratory evidence 
handling policies rather than analytical procedures. 

During this discussion, Dr. Lederberg also suggested that these issues (e.g., DNA extraction efficiency, 
mixed stain W s i s ,  sampling, etc.) should be studied to gain a better understanding ofthe freqaency and 
reasons these errors occur. One member was concemed about analysts missing small stains and argued 
that blind PT would address this situation. That is, ifblind PTs show exarninefs miss the one stain that 
excludes the suspect, then this may persuade labs and Cxaminers to review their Gvidcnce more CBfefuny 
and test more exhaustively. Some members agreed that s d l e d  educational PTs would be a good 
method to study this question. Others believed that using PT in such a fashion is not really an & c i a  
way to study this issue (“...it is cumbersome, costly, and sporadic”). Others suggested that these problem 
areas could be elucidated by using other types of measures such as trainin& reviews, QC samples, and 
“chalknge” testing. Challenge testing involves repeated testing f- on a specific problem area such 
as extraction efficiency. It was stressed, once again, that challenge testing should be of reasonable 
liiffiw. 

One pane1 member’s opiuian is that the major problem in laboratoxies is not the way analysts run the gels, 
but how the evidence is selected and handled by police and l a b o r a .  scientists. There is a need to check 
the farcnsic training of analysts, not just their scientific ski&. Many concur it is mort basic criminalistics 
skills that are deficient among some DNA analysts. The question, therefore, is ifblind PT is the best way 
to address this problem. Furthermore, ifthe problem is at the crime scene and procedures foIlowed to 
id- and recover evidence rather than in the laboratory itself, why invest more hding m the 
laboratory area? 

pesinn and Com~lexity of PT - The matter of how challenging PTs should be was discussed. Wcult  
PTs will help to identify the problem areas m a laborato~~. Ms. Gaertner noted that if blind PT is not 
getting at the truly marginavdifficult cases, and then is it really warth the effort? A blind PT could be 
des- to be more challenging by employing marginal samples, complex blood spla#er, and case 

conceivably could be introduced by the laboratory, would betkr simulate actual casework. Another 
challenging model would be to set up a test whcre PCRtesting anly would include a suspect, but RFLP 
would exclude the suspect Finally, if the analytical phase is k less of a problem than the evidGnce 
hading phases ofa case, then PT should incorporate these stages into the process-otherwise PT would 
be avoiding the real problems. Mr. Scheck believes these types of cases would be ideal blind PTs. 

scenarios. The introduction of samples of d e r  size, including blanks, whcre * ‘OD1 

* 

One caveat in designing a PT is the ”reasonableness” of the test. Depending an the number of stains and 
ConplIexitY ofthe case, it is a possii ithat an analyst could miss a d stain and ‘W*the PT. The 
panel agreed that attention must be paid to these Criteria before the developmeat and distriiutim of the 
blind PT. 
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Costs of a Blind PT - The project staffs initial estimates from the current study are that the cost of a blind 
proficiency test may be in excess of $2000/case. A question that must be addressed is whether the costs 
of a blind proficiency test are justified by the bendts. Dr. Lederberg n d  that we may have already 
shown that blind PT is feasible, since at least one laboratory pexf'od the test without detection. But we 
must also consider the costs of blind PT, both in terms of matlllfacturing and issuing the samples, but also 
in terms of the costs to the participating laboratories. We also have to consider what is accomplished with 
blind PT and the relative merits of blind PT and other altematives. (That is, one of the proposed virtues 
of blind PT is that it keeps the examiner on hisher toes and they never know which case might be a test). 
The questions are: 

1) What are the objectives of blind PT? 
2) Are there any other QMQC measures that achieve the same objectives as 

3) Ifthere are other alternatives, are they more cost effective than blind PT? 
blind PT? 

In sum, Dr. Lederberg expressed his beliefthat the panel needed to determine: (1) the fiscal costs of a 
blind PT; (2) what is accomplished from blind PT; and (3) the cost-effectiveness of alternative modalities. 

Ms. Gaertner commented on the fact that our cost estimates thus fhr do not include the costs of law 
enforcement agency personnel and prosecutor involvement. Ms. Gaertuer stated that this expense may 
loom as a very important cost consideration. Dr. Gaensslen noted that he thought our law enfbrcemeant 
contacts spent about '/z to 3/4 of a day on the case. In addition, Dr. Gaensslen noted that not only do the 
primary law enforcement case principals need to be briefed about the PT case, but also a back-up person 
in case the primary individual is absent when the laboratory makes an inquiry. (It is noted here that Dr. 
Rau believed that the law enforcement position needs to be represented on this panel's deliberations.) On 
the matter of costs, Mr. Ballan- noted an important consideration, that being the peer review of blind 
PT laboratory reports after the testing is completed. hother cost issue will be that of reference 
laboratories, especially if PT tests contain specimens from more than a single donor. Mr. Scheck noted 
that the increasing use of STRs should lower costs (presumably, because they are automated). Dr. Weedn 
noted another important cost issue which is the organization of the blind PT distribution network. In a 
centralized model where there is only one source of PTs, presumably, costs would decrease due to greater 
economies of scale. Whereas, in a regionaIized model where there are multiple sources, the cost of a PT 
would increase. Comment was made that the review process might even be more costly and lengthy than 
the actual manufscture and distribution of the test. (It must also be decided who is qualified to perform 
the review.) Another area that impacts cost is related to the complexity of the case-presuInably the more 
compl ica ted /cha l l~  the PT, the more costly it will be to implement and evaluate. 

0 

Given the fact that blind PT may be more costly than alternative procedures, the benew of blind PT must 
be carefidly determined. Mr. Scheck believes there is great symbolic value for the prosecution to be able 
to report their laboratow passed a blind test. Still, others believe that blind PT, regardless of cost, is 
absolutely necessary and that all possible f o m  of QNQC must be employed to minimize errors. Mr. 
Sheck notes that 85% to 90% of cases are handled by public defders  and they receive a pittance to 
finance s c i d c  reviews andor re-analysis of prosecution evidence. He notes this fundins issue is an 
intractable legal problem. Therefore, maximum effort must be made to strengthen the professionalism of 
laboratories and their QNQC work. 
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Dr. Wcrrett reported that the English Forensic Science Service performs blind PTs and recognizes the 
high costs of setting up cases. The Forensic Science Service spends 20-30% of its time checking the 
reports and data of blind PTs. Although costly, the English beIieve it is worth the expense. He also 
mentjoned that the principal value of blind PT is not the results per se but efforts to try to understad the 
reasons for errors and the institution of remedial programs. 

Alternative ON0 C Metho& - There are many different ways to assess perfonnance, butthe question 
remains, “What is the most cost effective way to achieve this?” Audits, random d y s i s  and/or ather 
modalities might achieve the same ends as blind PT and at a lesser wst. Audit@ and re-testing wer~ 
discussed as alternative methods to blind PT-either used in conjunction with PT or as substimes. An 
audit is considered to be an external review of a case. The entire case is comprehensively reviewed 
including chain of custody, analytical, and non-analytical phases of the case. If any problcms are 
discovered in the audit, the case may be re-worked. Some members feel that audits are the best 
mechanism for checking chain of custody because all results and d o c u m d o n  are checked, which gives 
a more wmplete picture. Mr. Scheck noted that one problem of the audit is that it can only review closed 
cases, and with the prospect of appeals, may delay for years the possibility a given case will be eligiile 
for review. One member also noted that one may anticipate pressures on auditors ifa particularly ‘%big“ 
case is selected for review. In addition, to retest evidence in an actual criminal case, one may also need 
the consent of various parties. Dr. Werrett notes that cultures form in laboratories for doiug things in 
certain ways and that it is absolutely essential that audits must be performed by outsiders. Dr. Werrett 
noted another problem with auditing which is the tact that thexe is not an a g r t e d  upon set of answers 
(outcome) for the analysis before the tests are performed. In contrast, with blind PT, one decides 
behrehaud what the outcame should be. 

i 

Re-teshg/re-dysis was andher method discussed. While this is another type of competency 
assessment, this method requires that there is enough sample left over to be testad. One of the major 
problem is that in many cases, all of the evidentiaty material has been analyzed or umsumed. 

FinalCormnents - During the come ofthe discussion, the panel suggested the project staffinquire into: 

(1) Examine trends of laboratory practice in terms of randm re-analydre-testing 
andintemalm; 
(2) Dctcrmine which types of agencies and persons submit cases to laboratories; 
(3) Consider if a l l  questions on the laboratory survey were answered with the same 

iiesuency by difkrent types of laboratories (e.g., type of laboratmy and ifthe 
laboratory was intered in participating in blind fhsiiilitytesting). 

(4) The fiacton of laboratories’ personnel resources devuted to proficiency testing or 

(5)  Distinguish and weigh vir&ues of the different modes of PT and the roles each 
play in furthering QNQC; and 
(6) Develop pratocol or manual for the review of blind PT results. 

dherqualityassuranceprocedures. 

The meeting adjoumsd at approximately 1:00 pm. 
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C-3. SUMMARY OF THE THIRD NATIONAL FORENSIC DNA REVIEW PANEL 
(NF’DRP) MEETING 
Final Version (September 3,1998) 

June 22,1998 
New York, NY 

NFDRP Members Present: 
Ballantyne, J., Eisenberg, M., Gaertner, S., Hicks, J., Kuo, M., Lederberg, J., Murch, R., Reeder, 
D., S c M e l d ,  M., Thompson, W., Weedn, V. 
Rau, R., NU Project Monitor 
Gaensslen, R., Peterson, J., and Lin, G., UIC Project StafF 

NFDRP Members Absent: 

Scheck, B., Werrett, D. 
Abrahamson, S., Budowle, B., Chakraborty, R., Devlin, B., Eisenberg, A., Ferrara, P., hber, T., 

The meeting was called to order by Dr. Lederberg. 

Dr. Rau stated the charge to the panel and project staff for the meding was to answer the following: 

1) Is blind external proficiency testing f w i l e  for DNA testing laboratories? 
2) If yes, to recommend a national model external blind DNA proficiency testing program for 

the nation’s public and private laboratories. 

General 
The meebng began with a general discussion of what is known about error rates in the forensic DNA 
testing area. Dr. M e r  noted that his review of declared proficiency studies reveal an approximate rate 
of error in the neighborhood of 1 in 1,000. ’The point was made that some have argued that ifrates of 
error are greater than random match probabilities then the error rate needs to be expressed to the fhct- 
finder in corn of law. If the rate of error is in the order of 1/1,000, then a great number of proficiency 
tests would be needed (more than 1 or 2 proficiency tests per examiner) to fhd such mistakes. The point 
was made by Dr. Thompson that error rates may vary greatly from laboratoryto laboratory and from case 
to case. The question was raised if blind proficiency testing was the best means to identZy/measure these 
variances. Also, the value of a “gend rate of proficiency” was questioned if what is needed is a more 
focused measure, specific to the laboratory in question and sensitive enough to detemune ifthe problem 
was analytical, clerical, or the result of sloppy evidence handling by police investigators or analysts. 

Mr. Hicks noted that general validation data have been published for DNA techniques, and there was little 
evidence there is a serious problem in forensic DNA testing meriting the blind testing response, Dr. 
Thompson questioned the value of such validation data ifthey were generated from the examination of 
pristine samples, and did not reflect real world samples. 
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Dr. Lederberg raised the question ifthe DI 4 testing specialty was being unikirly singled out to supply 
such proficiency data while other forensic disciplines are not. It was noted that while presently courts of 
law do not require proficiency data to accompany other fbrms of forensic data, this may be dunging as 
the result of decisions like paubert v. Mmell D o x  

It was also noted that perhaps the best safesuard to protect against erroneous matching re& behg used 
in court (by prosecutors) would be the option of re-testing the sample by the defendant. If wried to the 
extreme, however, this might mean every sample would be tested twice and would have profbund 
resource implications. 

Dr. Gaensslen presented a summary of the draft final report that had been mailed to panel members prior 
to the meeting. His slide presentation coverat 

1. The Definition of External Blind Proficiency Testing 
2. Modes of- tion/Introduction of Blind PTs 
3. The Status of Ten Blind Proficiency Tests Administered in this Project 
4. Cmnpcments of Laboratory Performance Assessable to Proficiency Testiug 
5. Acceptable Perfbrmance Criteria 
6. Advantages and Disadvantages of Declared vs. Blind Proficiency Testing 
7. Four Blind Test Introduction Modalities and Factors Defixung Them as Inten;lavExternal 
8. Difficulties with Tests at the Margin 
9. Factors Mdng the Logistics of Large-Scale Blind Proficiency Testing Program 
10. Cost Estimate Summary 
11. Policy Recommendaticm Decision Flowchart 
12, Future Research 

D e M g  Feasibility and Blind Proficiency Testing 
Given the charge to the panel, there was a discussion of the term “feasible” and its meaning in relation to 
such other terms as ‘bossible” and “practicable.” Webster’s defines these terms as follows: 

Feasible - 1) capable of being &ed olrt; 2) capable of being wed or dealt with succtssfully; 
3) reasonable, likely; synonym: see possiblc 
Possible - 1) Being within the limits of ability, capacity, or realizatioq 2) being what may be 
doneormay-, 
Practical - Capable of being put to use or account - usefbl; synonym: see practicabb 
Practicable - possiile to practice or perf‘orm, feasible; 2) capable of being used, usable 

Possible implies that a thing may certainly exist or OCCUT given the proper ccmditions; practicable implies 
that soanething may be easily or readily eff‘ected by available meam or under curreat conditions; feasl’$lE 
applies to what is likely to work or be useful in attahhg the end desired. 

Thc p a d  members were generally in agmmeat that, for this project, ‘ ~ i b l e ”  means more than simply 
”possible” and, as n d  in the a b m  definition, means ‘likely to work” or ‘%e useful in attain@ the cnd 
desired” but also encompasses such cansiderations as “mst” and the relative merits of blind testing vis-a- 
vis atherqualityassurance optians. 
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The definition of blind proficiency testing expressed in the final report was: 
e 

1. A test presented to target laboratory through law enforcement/conduit laboratory in which the 
“case” was externally manufactured and no one in the target lab has advance idonnation; OR 

2. A test presented to DNA analysis unit in which “case” was externally manufkctured and the 
fewest possible persons outside the DNA unit informed about the test; OR 

3. A test by “random reanalysis” in which auditors from outside lab/system select case for 
reanalysis, auditheview all work done in case, and reanalyze evidence. 

Relative Merits of Declared and Biind Tests 
Dr. Lederberg asked ifthere was an “industry wide standard” as to the ability of ‘’blind “testing to detect 
errors not discovered using more wnventid “declared” proficiency testing. The project s t a f f s  review 
of the literature found blind proficiency studies generally reveal higher error rates than open (declared) 
testing, but the differences varied among the few studies comparing these differ-. Studies found, for 
example, more Mse negative rates in urine drug screening in blind tests largely because less sensitive 
tests were used. No such studies are present in the DNA or forensic fields. Dr. Lederberg commented 
that, as an example, if blind testing detected errors at a rate 1,000 times greater than declared testing, then 
the field might be truly obligated to adopt that form of testing. But, given the values m the literature, he 
did not believe there was such a mandate. He also noted that at present the major argument for blind 
proficiency testing is less one that it is a superior measurement device and more one “to keep laboratory 
analysts on their toes” since analysts could never be sure the case before them wasn’t a btind proficiency 
test. 

There was also the question as to the frequency that the results of decked proficiency tests are used in 
court. There are no data available on this issue. Mr. Hicks asked how often DNA results constituted the 
on& e v i b c e  against the defendant and expressed his belief that in most cases the DNA results were 
supported by ather evidence. 

Dr. Ballantyne noted that proficiency tests were being used as a regulatory device in New York State, and 
there was an instance in which a laboratory was temporarily closed down for poor proficiency test results. 

Dr. Much asked the question as to the relative merits of declared vs. blind testing. Dr. Weedn stated the 
systems are comparable except that blind testing might lead to 1) greater confidence in testing by 
outsiders, 2) heightened vigilance by laboratory personnel, and 3) an indication of how well the 
laboratories were performing the aiminah ’ ‘cdevidence selection aspects of case analysis. 

Discussion also centered on the assumption that blind proficiency testing was superior because it ”tests 
the whole system’’ better than declared tests, which merely test the analyst. Because blind testing 
presumably enampasses the handling, interpretation, and reporting of results it is viewed as a more 
camprehensve measure than declared proficiency testing. Still, it has limitatians. A major limitation of 
blind testing is that it does not address the initial crime scudevidence collection phase of the fomsic 
testing process that is typically carried out by police investigators. This is because the blind proficiency 
materials are manufbctured in a controlled environment and delivered to the law enforcement agency for 
packagins and &gration of necessary evidence report forms. For this reason, a method like ”random 
reanalysis”, which entails the review of the entire completed case file (includmg reanalysis of the 
sample), actually allows a better, although not perf i i  review of the initial phases of the process than 
blind testing. Even randm or selected audits, which include a case file review, but not a reanalysis of the 
evidence, have been f0-d to be extmnely valuable. * 147 
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Dr. Gaensslen discussed a slide citing two primary benefits of blind vs. declared testing: that blind testing 
is a more realistic measure than declared testing and that blind proficiency testing “tests the whole 
system.” He noted that building “public confidence in laboratories” should be added to the list of 
attributes. Dr. Weecln nated that creating ‘’heightened vigilance” on the part of exatniners would be a 
fourth attriiute. It was suggested that the presentation of the relative benefits of blind vs. declared testing 
be more clearly delineated in the report. 

Ms. Gaertner noted that in her responsibilities as a prosecutor she has detected no lack of confidence by 
the general public in the work of the laboratories. Ifthere are questions, it ficuses at the initial stage of 
evidence gathering and the 
test that would detect planted evidence and the consensus of the panel was there is none. Dr. Schanficld 
noted blind testing would not detect this type of problem. Dr. Reeder mentioned the possibility of 
searching for exogenous DNA on the e v i h  gathered by the police using highly sensitive techniques. 

of police investigators. Dr. Merberg asked ifthere would be any 

Dr. Murch questioned the ability of blind proficiency test providers to successfidly simulate the truly 
problematic cases. Dr. Lederberg also questioned ifthe types of extad factors/pressures present in 
some of these problematic cases can ever be replicated in blind proficiency cases. 

Dr. Lederberg asked ifthe staffhad investigated the various quality control measures used in the 
engineering field, and suggested the name of Wamer North in Palo Alto. 

Cost Considerations 
On the discussion of cost estimates, several panel members expressed their belief that the estimated cost 
(included in the report) of $2,200 per blind proficiency test was unrealistically low and had excluded 
various *alive and logisfical costs. For example, the travel costs were too low (instead of $500 
should be closer to $1,500 per trip). Mr. Hicks noted that even in the ”mature system” there may not 
necessarily be cost savings because over time the personnel in the local system might change, thereby 
necessitating the xnanufbcturer to revisit the l o d e  once again. 

Under fbture research, Dr. Wee& suggested that UIC stafF investigate if any manufkcturer would be 
interested in engaging in such blind testing as a business practice. It may be that manufhctmrs would not 
beinterestedinsuchtestingbecausethecosts wouldbetoogrcat.Healsosuggestedthatstaga#cmprtto 
validate the blind testing process by investigating how results would be used byparticigating laboratories 
to improve their operations. 

Preservation of Evidentiary Samples for Reanalysis 
Dr. Lederberg offered another legal option for framing DNA results, that being 1) to limit the use of DNA 
tests primarily as “investigative information;" and/or 2) to hold that DNA results would only be 
admissible in court ifthere was sufficient sample to permit defense testing of the evideace. What would 
be ‘lost” in tenns ofjustice considerations under either or both of the above restrictions? Possibly by 
offering the defense the o p p o w t o  re-analyze the evidence in every case could be equivalentto a 
“built in method ofpr0ficiencytesting“that s m s  as a  randomr re-analysis" inthe same sense as a 
“hanical”syStcm. 

Whereas the legal process of “discove~~” theoretically enables defendants to review the prosecutim’s 
scientific evidence and to secure that evidence for re-analysis, an obvious limiting cunditicm is where the 
evidentiary sample is so small that it is CoIlSumed inthe initial analysis. Here, the qudm was asked, 
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"How fiesuently is the entire biological sample consumed in the analysis by govemmea laboratories and 
thereby not available for a second series of tests?" There are no data on this point, but this question might 
be investigated in the next phase of the present research. 

Dr. Schanfield observed that in Colorado, in cases where there are no suspects, the state has no obligation 
to conserve a duplicate sample. He also noted that ifthe case doesn't appear on the court calendar, it will 
not be worked. 

Dr. BaIhtym observed that, regardless of the size of the sample, there was no excuse not to split the 
sample in every case. The practice in his laboratow was always to preserve a portion (20%) of the sample 
in the event the defense wanted to perform retesting. The question was asked, however, ifthe splxtting of 
very small samples might not actually lead to more questionable results, as the analytical systems are 
pushed to their limits and greater contamination possibly is introduced. Consequently, in cases where the 
evidentiary sample is very small, there is the question ifit is better 1) to have one analysis by a 
government laboratory that consumes the entire sample, and produces a single data point; or 2) to attempt 
to divide the sample into two even smaller samples, and attempt to generate two data points produced by 
two difkrent 1aboratOrieS. The latter approach runs the risk of producing inferor or no results at all, 
because the divided samples are two small. These are questions that may merit a d d i t i d  research. 

A discussion followed concerning the fraction of govemment scientific reports that are actually 
scrutinized by the defense. The belief this percentage is very small is an argument in favor of an initiative 
like blind proficiency test. Additionally, of those reports reviewed, what fraction has r d e d  problems, 
and what the major types of problems are. Dr. Thompson suggests the best way would be to query 
defense attomeys, academics, and scientists who are engaged in tbis type of defense work. In cases he 
has reviewed, he feels most problems concern interpretation issues, possible control failures, or where 
analysts do not interpret questionable results consistently from one case to the next. 

* 
Assessing the Feasibility of Blind Proficiency Testing 
Discussion retumed to the mandate of the panel, which is to recommend guidelines and that it is up to the 
DAB to issue standards. In term of the feasibility of blind testing, when we consider the do-ability of 
blind testing, we confiont a number of related issues that affect its do-ability. These range from thost 
impinging on the ability to successfully introduce such tests into labs undetected (which was the focus of 
the present study), the length of time it takes laboratories to return results (in our project 3 of the 10 
issued samples still have not been retumed), to such issues as state laws that may forbid law dorcemictzt 
officers fiom submitting Mse evidence, to whether a contractor would even bid on conducting such tests. 
In terms of the le& of submitting W e  evidence, Dr. Thompson felt that an overarching f- 
mandate for laboratories to engage in such testing would override state laws forbidding the mandacture 
of u ~ 7 '  evidence. 

One of the Wenges of introducing more complex blind proficiency samples, or so-called "tests at the 
margiu," is the dif€icuhy of producing multiple, idexxtical samples. Even ifthe blind samples could be 
replicated at the manufhctu+ stage, with the passage of time, and as the evidence awaits processing, the 
samples would degrade to some extent (depending upon storage parameters) and would not remain 
identical i n d e W y .  

i 

Continubg the discussion of problems associated with blind testing, the panel noted the problems 
inherent in the process including fkbrication of the test samples, the introduction of fabricated evidence 
into databases, and then expungjng it. Although every effort would be made to expunge traces of a blind 
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proficiency test fiom databases, it is inevitable, over time, that some samples would be missed and would 
remain in the system. Another problem is the sub- costs associated with blind testing. Dr. Reedcr 
added that the experience of NIST is that it costs them about $7,000 per test, which includes about 100% 
overhead (actual tests being around $3,500). The CODIS implications mean we would require a rmmbcT 
of donors to avoid cross hits. There are legal prohibitions in some states that technically forbid agencies 
fim submitting ‘‘Mse” evidence. There is also the difficulty in creating cases that truly approximate the 
most problematic types of cases. Also, Dr. Lederberg expressed his aversion to a process that is at base 
deceitfbl, and requires officers not to be tmthfbl with laboratories. There is also the ewer pres- 
potentid problem of police o f f i d  investigators ‘’tipping off’ analysts the case is actually a blind. At 
bottom then, as noted by Dr. Eisenberg, the panel must decide ifthe primary benefits of blind testing, 
which are to keep analysts on their toes and to build public confidence in the laboratory, override these 
problems. Ms. Gaertner raised the issue that engaging in such a system might actually lead the public to 
lose confidence in the laboratory because it was engaged m a process that relied on fkbricated samples. 
Some members suggested they could foresee analysts’ integrity being impugned as a result of their 
analyzing fabricated evidence at govemment expense. 

Dr. Lederberg asked for a panel consensus mthe feasibility of blind testing and aU, except for Dr. 
Thompson, believed it was not feasiile. Dr. Thompson summanzed his arguxneats in fhvor of blind 

- 

testing. 

Random ReanaiysidReaudit 
A discussion of random reanalysis followed, and its relative merits compared with blind testing. The point 
was made that the selection of cases would not necessarily have to be random, but that selected cases 
could be chosen for review. Ms. Kuo indicated that the availability of a sample would be one critexion, 
but cases could also be chosen based an the amtentionthe results were problematic. The legal status of 
the case, whether it was open, closed, or under appeal might also be criteria to considex. Cases where 
therc were acquittals might also be selected. The possibility of A S C L D M  adopting audits/rcanalysa 
as a criteria for accreditation was also discussed. There was discussion that a complete audit of the case 
might be equally or more valuable as an actual reanalysis of the evidence itself. Experts might be called 
in to review the case file carefdly and could, ifnecessary, include retesting. Same members expressed 
the beliefthat most cases would not warrand an actual reanalysis. 

The question was raised ifa separate agency would need to be created to conduct these audits. Funds 
would be required and the present fees charged by ASCLDLAB fbr accreditation would probably not be 
sufficieat. Ms. Kuo noted that ASCLD was already swamped with work and probably could not take on 
this responsibility too. Dr. Eisenberg raised the issue if ASCLD had the standing of an impartial agency 
so that its work would be accepted by the defense bar and the court. Which agency would have the 
responsiiility for compiling all the paperwork in a case during a random audit? Dr. Thompson saw such 
a responsibility as not di€Fereat from respondingto a discovery motion, but others thought it wouldbt a 
significant burden. Ms. Kuo stated that the costs of such audits might be just as great as blind proficiency 
testing, with burdens falling on the Iaboratory in gathering the records and on a group of individuals who 
would review the case file. Dr. Lederberg felt that as a society we are more accuStOmcd to such 
retrospectiw revidaudits of records and would be more acceptable than the blind proficiency system 
that depends upan examiners being deceived by submitting clients. 

The audits of case files that ASCLD currently performs are more proctdural than what is being proposed 
which is more of a technical review of the file. Mr. Hicks raised the Questian if consideration of 
reanalyscs/xwwdits was within the purview of this panel since its primary charge was to in- the 
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feasibility of blind proficiency testiqg. Dr. Rau replied that the panel did have this authority since it was 
charged with the added task of proposing model programs for the naticm. 

Dr. Lederberg suggested that if every analyst was audited on one of hisher cases per year, and iftbis 
audit required ane personday of effort per analyst, we might be looking at a cost of about I-2% of the 
local laboratory’s budget to support this. Dr. Thompson thought the random audit proposal, with the 
provision for reanalysis, might be a good technique for identifying those problematic cases. Dr. 
Thompson thought that he and others bvolved in reviewing DNA cases could be contacted to produce a 
list of cases that are problematic. He thought it essential that the reviews be extmd, and that resub be 
publicly available (to build confidence in the process). Even if 1 of every 100 cases worked wcre 
audited, it could produce usefid information. Even if cases were not found to have outxi& incorrtct 
results, the detection of cases where sloppy work was done or where interpretations of data mgbt be 
disputed would be useful to know. 

/ 

I 

Under randm reanalysis there is the question as to where the evidence is stored after its initial analysis. 
In most situations, the evidence is returned to the submitting law edorcement agency that may store it in 
a variety of 1ocatiOnS. The location of the evidence and the conditions under which it is stored are 
potedal problems. 

In any type of random reanalysis, standards/cxiteria must be developed that could be used in selecting 
cases for retesting and taking appropriate action thereafter. 

Progress in Forensic DNA Testing 
Dr. Lederberg also brought up the point that there have been substantial improvements in forensic DNA 
testing in the past several years, including the promulgation of standards and guidelines by TWGDAM, 
ASCLD, and the DAB, but that we don’t really know yet ifthey will have the desired effect in the long 
term He anticipated that a comprehensive accreditation program for forensic laboratorb was on the 
horizon, as well. He suggested that perhaps we should wait for a period of time to allow these programs 
to work before introducing a requirement Iike blind extenaal proficiency testing. Nonetheless, the field 
stillneedsamechamm that can measure the success of these other programs, even ifblind proficiency 
testing is not recomnrendad. 

Recommendation ** 
After reviewing the various options, Dr. Lederberg proposed the following resolution: 

1. The accreditation system and associated Quality assurance guidelines of the DNA Advisory Board 
needs to be given the opportunity to take hold 

2. It is rmmmended that the DNA Advisory Board generate guidelines for more strjngent external case 
audits for use by ASCLD-LAB, or another relevant accrediting body, as part of the accredimion 
process. The external case audits should be conducted regularly and serve as a measure of how well 
accreditation and its associated requirements are working in a quality assurance context. 

3 In the extreme, blind proficiency testiug is possible, but hug& with problems (including costs), and 
it is recommended that a blind proficiency testing program be deferred for now until it is more clear 
how implementation of the first two recommendations are serving the same purposes as blind 
proficiency testing. 
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** May still be subject to changes inlanguage based on cammi#ee W ~ ~ o r r e v i e w .  

All panelists were in fkvor of the above statement except for Dr. Thompson who favored blind 
testing. 

Dr. Lederbcrg also noted that the audits would encompass a wide range of individual programs undemay 
and that the audits could not address the effectiveness of each of the programs individually. There an 
many other issues involved that will have to be addressed by the DAB on a cuntjnuing basis. 

Dr. Gaensslen summanzed * several research issues that UIC may address m the coming 15-m& project 
I 

period. 
1. Enhance laboratory participation rates in blind proficiency tests 
2. Increase law enforcement agency participation 
3. Prepare a set of more difficult/complex proficiency tests 
4. Gather more data on random reanalysis and costs 

In addition, the fiIlowing ideas were presented as possible research directions for the UIC team: 

Survey of Government DNA Laboratories 

There was the suggestion that an additional survey of DNAtesting laboratories could provide 
us& informatiaa Possible lines of questioning included. 
1. 

2. 

3. 
4. 

5. 

6. 

7. 

8. 

9. 

Do you believe blind proficiency k ren&would be helpful m improving your operations? 
Would they be mordess helpful than opea/declared test results? 
How o h  have you presented DNA proficiency tcst results of any type m court? Please 
describe this experience. 
How often have DNA reflllts served as the only evidence m a case? 
How often do cases arise m which biological samples are so small that they are consumed m 
thcir entirety in DNA testing? 
How often has your laboratoxy attempttd to divide a very small sample, to enable duplicate 
dehettsting,andthisledtounsatisfactorylaboratoryresults? 
Do yay as a practice, always attempt to preserve a portion of the sample for possible re 
analysisbythcdefiinse3 
How often is there any judicial scrutiny of your DNA laboratory results by the defme? 
What is the nature ofthis review? 
In cases where a d-e expert has reviewed your DNAtest results m what percentage was 
the evidence actually re-analyzed? Did these results agree/disagrec with the original 
findings? 
What is your policy with respect to the retention and storage of DNA evidence after analysis? 

10. Are them any regulationshws in your jurisdiction that would forbid law enforcement officers 
frcmn submit@ fictional cases in the form of blind proficiencytests to your laboratory fm 
analysis? 

Survey of Defense DNA AttorneydExperts 
1. In what percentage of DNA cas- analyzed by government laboxatones that you have reviewed do 

you believe the resulfs d o r  interpretations were p r o b l d c ?  What types of problems have you 
found? In what percent of these cases have you undcrtakedarranged f a  an independent analysis? 
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, 

Did these results agreeldisagree with the state’s results? What percent of cases should have had an 
independent re-analysis? 

2. What has been your experience in attempting to secure funds (fiom the courts or other sources) to 
have DNA evidence re-examined? 

3. In your experience, how often have you found that critical biological evidence was consumed in its 
entirety by the gwement laboratory in its initial DNA testing? Were you notified in 
advancdpresent during this examhation? Were you satisfied with this process? 

4. Of cases where you have had evidence re-examined, how often have the results been different from 
the initial prosecution’s results? 

Survey of Private Proficiency Test Manufacturers 

Query (declared) proficiency testing manufacturers such as CTS, SEN, CAP, Cellmark, and ask 
ifthey would be interested in engaging in blind DNA testing. The suggestion was made to have 
them propose rough cost estimates. 

UIC staE also needs to propose to DAB the criteria that need to be used in selecting cases for case audits, 
and for evaluating the cases themselves. 

Dr. Lederberg tendered his resignation fiom the panel effective immediately. 
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C-4. SUMMARY OF THE FOURTH NATIONAL FORENSIC DNA REVIEW PANEL 
(NFDRP) MEETING 

Madison Roo4 Double Tree Hotel 
300 Army Navy Drive, Arlington, Viginia 

November 16, 1999 
6:OO pm to 9:00 pm 

NFDRP Members Present: 
Ballantpe, J.; Chakraborty, R; Devh, B.; Eisenberg, A.; Eisenberg, M.; Gaertner, S.; Hicks, J.; 
Kuo, M.; Schanfield, M.; Thompson, W.; and Weedn, V. 
Rau, R, NIJ Project Monitor 
Gaensslen, R.; Peterson, J.; Lin, G.; and Ho, M.: UIC Project S W  

NFDRP Members Absent: 
Abrahamson, S .; Budowle, B.; Ferrara, P.; Laber, T.; Much, R.; Reeder, D.; Scheck, B.; and Wenett, D. 

The meeting was called to order by Dr. Peterson. 
Dr. Peterson began the meeting by recounting the recent action of the National Institute of 

Health's Office for Protection form Research Risks (OPRR) and its impact on the University of Illinois at 
Chicago. On August 27,1999, OPRRtemporary suspended all federal research on the UIC campus. 

The Blind Testing Pr2ect is largely dd since the bulk of data gatherhg and analysis had 
been completed by August 27 . Although any new research involving human subjects is suspended until 
the project protocol is re-reviewed and approved by the UIC Indtutional Review Board, UIC's Office for 
the Protection of Research Subjects (OPRS) infonned the proposal investigators that outstanclmg blind 
samples could remain in process since they had been disseminated prior to the date of suspension 
However, re-approval must be acquired prior to publication of study results. 

National Institute of Justice (Nu), who briefed the Panel on other on-going projects of NU and displayed 
recent publications. 

agenda are: 

M e r  informing panelists of the NIH decision, Dr. Peterson then introduced Dr. Rau of the 

Next Dr. Peterson outlined the purposes of the meeting as outlined in the agenda. The items of the 

0 Review of Phase I recommendations that were decided during the previous NFDRP meeting 
(June 1998), as stated in the October 1998 Final Report to NU. 

Objectives of Phase II Research 
Discussion of Phase II Survey Results 

0 Status of Phase I1 Blind Proficiency Testing Results 

Discussion of Randm Reanalysis 
&-evaluation of Phase I Final Reammendations 
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Discussion of Phase I Recommendatiogg 

Dr. Peterson first directed the panelists to the Executive Summary in their information p w  
and presented the three Phase I principal recommeDdations (as stated m the Executive Summary) for 
discussim 
Phase I Recommendati om are: 

1) The accreditation system and associated quality assurance guidelines of the DNA advisory board 
needs to be given the opportunity to take hold. 

2) It is recamnzended that the DNA Advisory Board generate g u i & b  for more stringeat extend case 

process. The external case audits should be conducted regularly and serve as measure of how well 
accreditation and its associated requiremeats are working in a quality assurance context. 

3) In the extreme, blind proficiency testing is possible, but hugh t  with problems (includq costs), and 
it is recommended that a blind proficiency testing program be defmed for now until it is more clear 
how implementation of the first two recommendatians are serving the same purposes as blind 

. .  audits fbr use by ASCLD-LAB, or another relevant accrediting body, as part of the accmht~ on 

proficiencyttsting. 
Dr, Rau noted that the Phase I Final Report had been forwarded to the Attorney General and a 

summary letter Containing the three recommendations were sent to the U.S. House and Senate Judiciary 
Committees. Dr. Weedn expressed interest m receiving a copy of the said letter. 
Obiectives of Phase I1 Research 

Dr. Peterson next i n f o r m e d  panelists that objectives of Phase II of the Blind Proficiency Testing 
Feasibility Project, also outlined in the Executive Summary, are cumntly underway. The on-going tasks, 
including another laboratory survey, survey of defense attorneys, survey of expert witnesses, and another 
round of blind proficiency testing, will be discussed at the meeting today. These objectives WCIC 
established to supplement Phase I findmgs by examining issues raised in the June 1998 NFDRP meeting. 
'TIE five objectives of Phase II are as follows: 
1) Examine current re-analysis programs of forensic DNA testing laboratories; 
2) P d o m  add i t id  field testing, using more compfex scenarios; 

3) Determine what &action of worked DNA cases are reviewed and reanalyzed m forensic DNA testing 
laboratories; 

4) Determine the extent to which original evidence items are still available for worked DNA cases that 
have been adjudicated; and 

5 )  Explore the possibilities of a quadtative logistics analysis model to analyze blind proficiency testing 
model alternatives. 

155 

 and do not necessarily reflect the official position or policies of the U.S. Department of Justice. 
 been published by the Department. Opinions or points of view expressed are those of the author(s) 
This document is a research report submitted to the U.S. Department of Justice. This report has not 



-I 

Discussion of Phase I1 Survey Results 

I. DNA Laboratory Survey 

Dr. Peterson presented a series of overhead transparencies descriiing the results of the Phase II 
I laboratov survey. The survey was administered to 137 laboratories, and 91 were returned; of which, 67 

laboratories reported to pedorm forensic DNA testing. Consequently, N=67 for the majody of tables in 
this section. 

Panel members are asked not to circulate or reproduce the presented results until the findings have 
been re-checked for accuracy and finalized for dissemination. 

i 

1) Laboratories tested a median of 108 cases in calendar year 1997. 

2) Laboratories were asked if, as a practice, they preserved a portion of the biological specimea or 
extracted DNA f i r  subsequent confirmation or for retesting. Seventy percent of laboratories 
preserved bath specimens and extracted DNA, 18% of labs preserve biological specimens only, 
3% preserve extracted DNA only, and 9% do not preserve as a matter of practice. 

The panel suggested re-reviewing the questionnaires completed by laboratories that do not 
preserve specimens, for in cases where the evidence had to be presented m court, there would be 
a greater likelihood of preservation at the courthouse than cases which were dismissed befbre 
going to court. According to Dr. Schanfield, examination of courtroom retention policies might 
be better than looking at individual laboratones, for there is a wide range of policies. 

Panelists also commented on the finding that 70% of laboratories preserve both specimens 
and DNA extraction, and questioned whether laboratories answered the question prior to or a&: 
the implementation of DAB standards. Also, it was noted that the survey did not ask laboratories 
to specify the percentage portion of the specimen preserved in each case. 

3) Laboratories were also asked the percentage of cases m which biological samples were so small 
that they were consumed in their entirety. About 73% of labs reported that between 0 and 10% of 
cases involved total consumption of biological samples. The median of cases including samples 
entirely consumed is 5%. 

Dr. Ballautyne instructed that the percentage of cases in which 0% of cases involved tatal 
consumption of samples should be specified. The panel also pointed out that it is important to 
note that the question did not distinguish between whether the sample mthe case was 
collsumed (and nothing was left) or if only one “sample” stain among many in a case was totally 
consumed. 

4) We also asked after analysis if laboratories retained the original case evidence (e.g., the garmeat 
contaiDing the stain) and/or a cutting containing the stain of interest. According to laboratories, 
61% retains cuttings only, 2% retains the original evidence only, 10% retains both the onginal 
evidence and a cutting, and 27% retained none of the origmal evidence in the lab. 

5 )  Given that a substantial portion of the evidence is retumed to submitting agencies, it is not 
surprising that most (52%) labs don’t know how long it wiU be retained. Those laboratories 
returniag evidence to their own (agency) property rooms have a better idea of how long it will be 
retained. 

156 

 and do not necessarily reflect the official position or policies of the U.S. Department of Justice. 
 been published by the Department. Opinions or points of view expressed are those of the author(s) 
This document is a research report submitted to the U.S. Department of Justice. This report has not 



6) We have gathered information on both iutemal and extemal QNQC technical review and re- 
analysis activities. We initially asked the percentage of DNA analyzed cases m which there was 
an additional internal review of the case by peers, supervisors, or QA persond. Ninety-nine 
percent of labs reported that between 99% and 100% of cases received such a review. The survey 
also asked the labs to estimate the percentage of cases receiving an extemal review and those in 
which defense counsel scmtjnized laboratory data (lab nates, proficiency tests, ctc.) beyond the 
lab report. In average, 18% of cases were subjected to & h e  scrutiny (median = lo%), while 
12% of cases received extemal auditing and review (median = 10%). 

analyst colleague Drier to the writing of the final report or if it was a ‘’past report” review. 
Furthennore, it is important to note that the 
176, while the median number of analyzed cases is only 108. Therefbre it might be possible that a 
few laboratories analyzing a great number of cases can inflate the average percentage of clef- 
scnrtinyandextemalrevicw. 

7) We also asked laboratories to estimate the percent of cases in which an analyst testified at a 
hearing or a trial. Laboratories reported an average of 15% of cases. There was considerable 
discussion at this point with some panelists thinking the rate should be higher and that it would 
vary by crime type and circumstances. Also, some questionedthe difference between cases 

compare the testimcmy estimate with the defense scrutiny estimate in an earlier question. 

The panel noted that we do not know ifthe reported intemal review was conducted by an 

number of cases analyzed by laboratories is 

involving analyst testimony and cases involving d-e scrutiny. UIC staffwas instructed to 

II. Defense Attorney Survey 

Dr. Peterson next turned his attention to the survey of defimse attorneys. Nineteen m c y s  were 
administered to def‘ense attomeys with DNA litigation eXperience, but replies were received from only 
six. These six attorneys had sewed as the attorney of record in au average of 9 cases each that involved 
DNA evidence in calendar year 1997. As a group they had also serwd BS “legal cmdants” m a total of 
20 addi t id  casts. 

Dr. Peterson first displayed the average percent of cases reviewed by attorneys by the types of 
reviews. Defense attorneys estimated that they reviewed test results in ova  90% of cases, and that m 
more than 70% of cases they either consulted with an ex.pert andlor had an expert review the test resuhs. 
They reported that they visited laboratories in about two-thirds of cases, had DNA evidence re-tested in a 
quarter of cases, and tested W o n a t  samples m about 10% of cases. 

Many panelists expressed their beliefthat this was not a typical sample of d e b e  attorntys, f a  
reported activities such as retesting of evidence and visiting labarataries are v e r y u n m  inthe real 
world. However, one panelist noted that d e f a e  attorney often visit the laboratories. Nonetheless, 
panelists agreed that the results of the defense attorney survey represent the maximugl possible values of 
the sample population. mere was discussion if it would be worth attempting to increase the sizc of the 
sample. At minimum, we need to identify the six attorneys in our sample as avexy select group. The smaU 
sample size was also of great concern to panelists. 

problematic in 50% or less of cases and that they noted notable d i i k n s  m 50% or more of the casts 
Another transparency showed these defense attorneys estimated the origid DNA lab results were 
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they had re-analyzed. There was considerable discussion of these results and the’ belief by many panelists 
that these estimates of “problematic cases/resuIts” were far too high. 

III. Expert Wmss Survcy 

Dr. Peterson then summarized the results of the expert witness survey. Twenty-seven experts wcrc 
mailed questionnaires and eleven responded with data. These experts collectively reported reviewing 238 
DNA cases for criminal defense lawyers in 1997, for an average of 22 cases per expert (median of IO). 
Two-thirds of the experts only consulted on their cases, and did not perform re-testing of evidence an 
cases reviewed. While majority of expert witnesses that performed re-testing found no s m c a m t  
difference between the original results and the re-test, majority reported that the total consumption of 
samples during original testing is a problem for re-testing. Furthermore, majority of experts reported 
fjnding “probkmatic results” andlor interpretations on some of the cases they reviewed in 1997. 

problems reported by expert witnesses, for the highly skewed number of reported cases by each expert 

, 
I 

Again, panelists pointed out that it is important to compare means and medians in the percentage of 

catl misrqresent the data. 

Status of Phase II Blind Proficiencv Testkg Res& 

The podium was next tumed to Dr. Gaensslen for discussion of Phase II Blind Proficiency Testing 
Results following the discussion on expert witness surveys. Dr. Gaensslen presented a status report on the 
10 proficiency tests. According to Dr. Gaessslen, there is no one set way for laboratories to report DNA 
testing findings. Some laboratories report all Sommticm, while some laboratories only report findings. 
Of the tests returned so fa, all have been accurate. 

Discussion of Random Re-analvsis and Case Re-analvsis 

Dr. Gaensslen reported that while random re-analysis is pdormed on only a d percentage of 
cases, all re-analysis result in identical findings as the onginal analysis. However, in the selection process 
of random re-analysis, cases in which evidence were totally umsumed would be passed over. While 
raudm anaIysis is not really “random”, according to Dr. Gaensslen, it is very extensive m documenting 
and recording the process. Dr. Gaensslen also added that the cost of random re-analysis is really not less 
costly than Proficiency tests. It was s u g g d  as a follow up on the subject that the investigators should 
visit a few laboratories and speak to the people who perform random reanalysis. 

Dr. Wee& also pomted out that random re-analysis (CR) only works in large laboratories, while 
smaU laboratories would require personnel from other jurisdictions. The crossing of jurisdiction 
boundaries would turn CR into a contest, and there is no way to arbitrate the process because there is no 
right answer in these cases. Therefore he disagrees with maudating CR nationally. Furthermore, he argued 
that confinnatons fiom random re-analysis are not as valid as proficiency tests, for it merely looks like 
two peers getting together and discussing the results. 
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Discussion of Final Recommendationg 

In reference to the Phase I recommendaticms, Dr. A. Eisenberg idormed the Panel that the FBI 
DNA Advisory Board endorsed the first and the third recommendations, but not the second, for DAB 
does not want to guide accreditation. Dr. Kuo also added that ASCLB-LAB does not want to take on the 
policing role due to limited funding. 

The Phase I second recommendation states: 

It is xwxmmndcd that the DNA Advisoxy Board generate guidelines fbr more stringent extend 
case audits for use by ASCLD-LAB, or another relevant accreditmg body, as part of the 
accreditation process. The external case audits should be condud  regularly and serve as 
measure of how well accreditation and its associated requirements are working in a quality 
assuranceconterd. 

Dr. Weedn pointed out that this recommendation is important in light of the con,gressional interest 
in blind proficiency testing because the forensic DNA testing Commanity must review itself. Accordmg to 
Dr. Weedn, the purpose of this recommendaticlm is to get labs to manhgfUy and credibly look at each 
other and approve each other rather than mere self-assessment and reporting, just lilce any atha 
professidexpert CommUILify which maintains its own standards. 

The validity of the defense attorney and expert witness surveys was also greatly discussed, for 
panelists disagreed on how the findings should be presented in the final report, or ifthe findinns should be 
rep& at all. Same panelists argued that the findings fimn the defense a#anzey and expert witness 
surveys would d e  the Commuaity due to its weighted and limited sample. Problems that wem 
brought up were the lack of internal system of validity and the lack of clear definition in self-reports. (For 
instance, what is the meaning of ‘,alleged problems”?) Specifically, Dr. Devlin and The Honorable Ms. 
Gaertner felt that the two surveys offered no valuable information, hr  the opinions surveyed were that of 
public perception. However, Dr. Thompson countered by stating that the survey results were actual 
perceptions of the system by its participants. Dr. Schanfield suggested that the surveys should be 
descxiied, but not used for its original purpose of evaluating levels of problems in forensic DNA testing 
laboratories. 

The Panel instructed the investigators to return to the questionnaires and id- whether the 
“problems” identified by the d e b e  atbmeys and expert witnesses are substantive errors of the type that 
might be discovered by blind proficiency testing, and then cross-refireace the alleged problems with the 
cornspanding laboratories. Dr. M. Eisenbexg wanted a description ofthe surveyed defhse attorneys and 
expert witnesses, in terms of where they are in the field, their level of expertbe in the ammity. 
Furthermore, Dr. Ballantync stated that the critical question m suNcying defense attorneys and expert 
witnesses is whether or not they found “false exclusion and/or m e  inclusion” in their case reviews. 

before laboratories began colmpliance to DAB regulations, so that must be noted m the fmal report. 
Also, it was pointed out by the panel that the laboratory survey was umducted m 1997, possiik 

In the lemaining time, Dr. Gaensslen pushed for a revision of the Phase I reconrmendati om. 
BecauseDABhasalreadyendorsedrecommendationsaneandthree,discussi~~antheI.b 
wording of the second rtcommendatian. It was noted earlier that DAB does nut seek to recommend 
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, 

guidelines to the community, and Dr. A. Eisenberg suggested using SWIGDAM instead of DAB or 
ASCLD-LAB. In general, panelists disagreed on whether or not to id- a specific agency (such as 
ASCLD-LAB) for the generation of guidelines, and the description of the guidelines. 

Mer  much discussion, the final recommendations were accepted to be as follows (changes are in 
CAPS): 

1) The accreditation system and associated quality assurance guidelines of the DNA advisory board 
needs to be given the opportunity to take hold. 

2) It is recommended that the SWGDAM generate guidelines for external case audits as part of the 
ANNUAL AUDITING process. Tbe external case audits should be conducted regularly and serve 
as a measure of how well accreditation and its associated requirements are working in a quality 
assurance context. 

3) In the extreme, blind proficiency testing is possible, but hught with problems (including costs), 
and it is recommended that a blind proficiency testing program be defirred for now until it is 
more clear how implementation of the first two recommendaticms are serving the same purposes 
as blind proficiency testing. 

Dr. Peterson thanked the panelists for their contributions to the project and adjourned the 
mating. 

i 
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D-1. PHASE 1 LABORATORY SURVEY INSTRUMENT - 1 

University of.Illinois at Chicago 
Chicago, Illinois 

Blind DNA Proficiency Testing Survey Instrument 1996 

BASIC LABORATORY INFORMATION 

In the space below, please enter the complete name and mading address of your laboratmy, and the name, 
telephone and FAX numbers, and email address of the person completing the form. 

Namdaddress of laboratory 

Name of person completing survey: 

Telephone( ) 

email 
F A X 0  

FOR THE FOLLOWING QUESTIONS, PLEASE CIRCLE THE NUMBER WHICH 
CORRESPONDS TO YOUR BEST RESPONSE. IE" YOU CIRCLE OTHER PLEASE 
SPECIFYEXPLAIN YOUR RESPONSE IN THE SPACE PROVIDED. 

1. Does your laboratory perf'om only disputed paternity or disputed 
afliliation cases? 

1 Yes 2 No (If the m e r  is No, go to Question 2.) 

(If your answer is Yes, please do not answer any additional questions. 
Be sure your address and telephondfdemad numbers are complete and 
return the questionnaire in the envelope. Thank you very much) 
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2. Does your laboratory perForm DNA analyses on forensic evidence? 1 

(Please circle the number corresponding to your response.) 

1 Yes (Please skip to Question 5.)  
2 No 
3 Not currently performing DNA analysis, but will be in the next 6- 12 months. 

I 

3. If your laboratory does not perform DNA analyses, do you sometimes send cases or evidence I 
out for DNA analysis? 

1 Yes (Please go to Question 4.) 
2 No 

4. If yes, where do you send casedevidence for DNA analysis? (Please circle 
all laboratories where you send evidence for DNA analysis, and return 
questionnaire in enclosed envelope.) 

1 FBILaboratory 
2 Cellmark Diagnostics 
3 Liiecodes Corporation 
4 Roche Biomedical Labs 
5 Forensic Science Associates 
6 Serological Research Institute (SERI) 
7 Other (please specify) 

NOTE: THE FOLLOWING QUESTIONS SHOULD BE ANSWERED ONLY BY 
LABORATORIES THAT PERFORM THEIR OWN DNA ANALYSES ON FORENSIC 
EVIDENCE (BIOLOGICAL EVIDENCE FROM CRIMINAT, CASES.) 

5. Is your Iaboratory part of a larger state laboratory system? 
1 Yes (IfYes, go to question 6.) 
2 No (If No, skip to Question 8.) 

6. Are there other laboratories in this system that provide DNA analyses? 

1 Yes 2 No (IfNo, skip to 8.) 

7. If Yes, will you be answerjng this questionnaire for: 

1 Your laboratory only; or for 
2 All laboratories perfbrming DNA analysis in your system. 

162 

 and do not necessarily reflect the official position or policies of the U.S. Department of Justice. 
 been published by the Department. Opinions or points of view expressed are those of the author(s) 
This document is a research report submitted to the U.S. Department of Justice. This report has not 



** If you circled (2) above, and are answering for all laboratories in your 
system performing DNA analysis, please do this consistently for all 
questions on this survey. 

8. Excluding CODIS analysts, how many scientific personnel in your laboratory 
(or system)are engaged in DNA analyses (do not include supervisors, tech 
support sW, etc.)? 

9. How many total scientific personnel are engaged in forensic testing 
of any type in this laboratory (or system)(do not include supervisors, tech 
support sa etc.)? 

10. How many of the analysts in this laboratory are American Board of 
CriminaIistics(ABC) certified (any category)? 

1 1. Is your laboratory within a (please circle the appropriate number)? 

1 LocaVCounty Police Dept 
2 State Police/Highway Patrol 
3 Dept Public Safety 
4 SherBsDept 
5 Dept of Criminal Justice Services 
6 District Attorney (or State Attorney) 
7 Attorney General 
8 Medical Examiner's Office 
9 Dept ofHealth 
10 IndependentPrivate Organization 
11 Other (please identi@) 

e 

12. If yours is a publicly b d e d  laboratory, at what level of government is it located (please 
circle the appropriate number)? 

1 Federal 
2 state 
3 County 
4 City 
5 Not applicable 

6 Other (please describe) 
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13. Is your laboratory, or the larger laboratory system, American Society of Crime Laboratory 
Directors (ASCLD) accredited? 

1 Yes 2 No (IfNo, skip to Question 16.) 

14. If Yes, is your DNA section ASCLD accredited? 

1 Yes 2 No 3 Not applicable 

15. In what year was your laboratory (or system) first ASCLD accredited? 

16. For approximately how many different agencies/clients do you provide forensic DNA 
services? 

Approximate number of agencies/clients 
Impossible to estimate 

17. What is the approximate total population served by these agencies? 

Approximate population 
Impossible to estimate 

18. Does this laboratory’s jurisdiction have a standardized sexual assault 
evidence collection kit that is used in most cases for victim? 

1 Yes (If Yes, go to Question 19.) 
2 No (IfNo, skip to Question 20.) 
3 Other(P1easeexplain) 

19. Who supplies the victim collection kit for use by police and emergency room personnel? 

1 Crime laboratory 
2 Police agency(ies) 
3 Hospital 
4 Victim services agency 
5 Other (Please explain) 

20. Which sexual assault victim evidence collection kits do you regularly 
receive in your laboratory? Please iden* (by brand name ifpossible). 
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2 1 .  Does this laboratory’s jurisdiction have a standardized sexual assault evidence collection kit 
for wspects that is used most of the time? 

1 Yes (If Yes, go to Question 22.) 
2 No (IfNo, go to Question 23.) 
3 Other (Please explain) 

/ 

22. Who supplies the suspect collection kit for use by police and emergency room personnel? 

1 Crime laboratory 
2 Police agency(ies) 
3 Hospital 
4 Victim services agency 
5 Other 

23. In what form does this laboratory ordinarily receive specimens &om suspects in sexual 
assault cases? Circle numbers corresponding to all answers that apply. 

Blood 
1 EDTA (purple top) tube 
2 ACD tube 
3 Clot tube 
4 Dried bloodstain 
5 Other (spec@) 

Saliva 
1 Liquid 
2 Dried stain on filter paper 
3 Dried stain on cotton swatch 
4 Oral swab 
5 Other (spec@) 

Head andor Pubic Hair Standards 

In what type of container are standards submitted? 
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BIOLOGICAL EVIDENCE ACCEPTANCE POLICIES 

24. Do you accept and attempt to DNA type ALL FORMS of biological evidence 
that may be potentidy DNA typeable? 

1 Yes 2 No (Ifyes, please skip to Question 26.) 

25. What types of specimens do you NOT accept? 

Soft tissues 
Bone 
Teeth 
Urine 
Hairs (anagen) 
Other (please identi@) 

26. Are there case circumstances under which you will NOT proceed with DNA typing on blood 
or physiological fluid evidence (ens., ifthere is no suspect?) 

1 Yes 2 No (IfNo, please skip to Question 28.) 

27. This laboratory will NOT proceed with DNA typing on submitted specimens: 
Please circle all that apply. 

1 In any type of case where there is no suspect. 
2 In a blood comparison case where there is no suspect. 
3 In a sexual assault case where there is no suspect. 
4 In a case where questioned bloodstains were submitted without known bloods. 
5 In sexual assault cases where vaginal swabs or semen are submitted without knowns 
fiom a suspected depositor. 
6 In sexual assault cases ifknown blood fiom the victim was not submitted, 
7 Other (Please explain) 

INTAKE AND INITIAL PROCESSING OF DNA EVIDENCE 

We wish to know how often various police and scientific personnel collect DNA typeable 
evidence Born various locations for submission to your laboratory. 
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We want to nnow who actually collects and packages the DNA evidence you receive - not who 
delivers it to the laboratory. If you are a laboratory that ordinarily is not informed as to who 
actually collected the evidence, please skip Questions 28-33. 

28. How often do the following personnel collect biological evidence fiom CRIME SCENES or 
from RELATED LOCATIONS pursuant to search warrants (e.g., 
clothing &om his own house, etc.) 

seizure of suspect's 

TYPE OF PERSONNEL FREQUENCY THEY COLLECT BIOLOGICAL EVIDENCE 

Always I Most of the time / Occasionally / Nevex 
(Please circle number corresponding to best response) 

Patrol officers 1 
Detectives 1 
Uniformed officers or 1 
detectives with 
special training 
Police evidence 1 
collection tech 
Civilian evidence 1 
collection tech 
Crime lab personnel 1 
Other (Please specifjl) 1 

2 
2 
2 

2 

2 

2 
2 

/ 
I 

29. How often do the following personnel collect biological evidence fiom VICTIMS AT 
HOSPITALS / MEDICAL FACILITIES? 

TYPE OF PERSONNEL FREQUENCY THEY COLLECT BIOLOGICAL EVIDENCE 
(Please circle number corresponding to best response) 

Always I Most of the time I Occasionally I Never 

Physicians 1 2 

Physician's assistants 1 2 
Other (Please spec*) 1 2 

Nurses 1 2 
Med tech 1 2 

3 4 
3 ,  4 
3 4 
3 4 
3 4 
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30. How often do the following personnel collect biological evidence fiom 
CONSENTING SUSPECTS NOT UNDER ARREST? (Ifnot applicable, skip and answer 
Question 3 1, “Yes”) 

TYPE OF PERSONNEL FREQUENCY THEY COLLECT BIOLOGICAL EVIDENCE 
(Please circle number correspondhg to best response) 

Always./ Most of the time / Occasionally / Never 

Physicians 
Nurses 
Med techs 
Physician’s assistant 
Evidence collection 
tech 
Crime lab personnel 
Other (Please specify) 

1 
1 

2 
2 
2 
2 
2 

2 
2 

3 4 
3 4 
3 4 
3 4 
3 4 

3 4 
3 4 

3 1. Situation described in #3 0 not applicable/never occurs. 

1Yes 2No 

32. How often do the following personnel collect biological evidence fiom SUSPECTS UNDER 
ARREST (by warrant or court order). 

TYPE OF PERSONNEL FREQUENCY THEY COLLECT BIOLOGICAL EVIDENCE 

Always / Most of the time / Occasionally / Never 
(Please circle number corresponding to best response) 

2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 

2 3 4 
2 3 4 

Physicians I 
NWSeS 1 
Med techs 1 
Physician’s assistants 1 
Evidence collection 1 

Crime lab personnel 1 
Other (Please spece) 1 

tech 
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33. How often do the following personnel collect biological evidence (actually 
collect the specimen fiom the bodies) fiom MEDICAL EXAMINER OR CORONER‘S 
OFFICE? 

TYPE OF PERSONNEL FREQUENCY THEY COLLECT BIOLOGICAL EVIDENCE 

Always / Most of the time / Occasionally / Never 
(Please circle number corresponding to best response 

/ 
I 

Autopsy pathologist 1 2 
Autopsy technician 1 2 
Coronerkoroner’ s asst. 1 2 
Police officer/detective 1 2 
Crime lab personnel 1 2 
Other (Please specify) 1 2 

3 4 
3 4 
3 4 
3 4 
3 4 
3 4 

RECEIPT OF BIOLOGICAL EVIDENCE BY THE FORENSIC LABORATORY 

. 34. In this lab, biological evidence is usually taken in (accepted at the door) by: 

1 Taken at the door by evidence clerk 
2 Taken at the door by forensic examiner 
3 Picked up by evidence clerk fiom police evidence custodian 
4 Picked up by forensic examiner from police evidence custodian 
5 From other forensic science laboratories (including in your own 

6 Other (please spec@) 
system) 

35. In this laboratory, biological evidence is received (circle all that apply): 

1 Directly from an individual 
2 U.S.Mail 
3 UPS/FedEdOther commercial carrier 
4 Collected directly by a forensic examiner 
5 Other (please specie) 
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49. How important are the following factors in giving casedspecimens a higher priority @e. 
getting worked faster)? 

FACTOR IMPORTANCE 
(Please circle number corresponding to best response) 

Very Important Somewhat Important Unimportant 

Date evidence received 1 
Provide investigative leads 1 
Needed for arrest warrant 1 
Charginglprelim hearing deadlie 1 
Trial date 1 
Seriousness of case 1 
Willingness of prosecutor to 1 
use DNA typing results if 
provided 
Other (please specifl) 1 2 3 

ASSIGNMENT OF CASES/SPECIMENS FOR ANALYSIS 

50. How are cases/specimens assigned to particular DNA analysts? 

1 Formal assignment to analyst by supervisor (Please answer Ques. 5 1 .) 
2 Informal rotation among analysts 
3 Random assignment 
4 Other (please describe) 

(Unless you circled ‘‘formal assignment”, skip to Question 52.) 

5 1. Who in this laboratory assigns wedevidence to analysts? 

1 Laboratory director 
2 Deputyhst lab director 
3 Serologyhiologyhiochemistq unit supervisor 
4 DNA Unit supervisor 
5 Other (please identify) 
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52. Ifa case has a number of different biological evidence items, are they 
all necessarily assigned to a particular DNA analyst, or could they go to 
more than one analyst? 

1 All go to the same analyst 
2 Could go to different analysts 
3 Other (please specifj) 

53. If one or more biological evidence item are subsampled, are the 
subsamples necessarily assigned to a particular DNA analyst, or could they 
go to more than one analyst? 

1 AU go to the same analyst 
2 Could go to different analysts 
3 Other (please spec@) 

54. How is it decided which analysts will be assigned different evidence 
item (or subsamples fiom the same evidence item) fiom the same case? 

1 Analyst availability (assignment to keep workloads even) 
2 Based on specialization (analysts specialize in PCR, RFLP, etc) 
3 Other (please spec@) 

e 

DNA ANALYSIS OF CRIMINALCASE EVIDENCE 

55. Does this laboratory do conventional serological testing on biological evidence? 

1 Yes 2 No (IfNo, skip to Question 57.) 

56. Is conventional serological testing (e.g., ABO, isoenzyme, serum protein 
typing) done before DNA testing is considered or initiated? 

1Yes 2No 3Sometimes 

IfNo or Sometimes, please explain. 
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57. Does this laboratory‘s DNA testing consist of: 

1 RFLP only (Go to Question 58.) 
2 PCR-based testing only (Go to Question 66.) 
3 Both RFLP and PCR-based testing (Go to Question 68.) 

QUESTIONS 58-65 ARE FOR LABS THAT DO RFLP TESTING ONLY 

58. Do you follow the “FBI Methods” for RFLP or modifications of them? 

1Yes 2 N o  

59. How many loci do you have the capability of typing? 

60. How many loci do you generally type? 

6 1. Which loci are you capable of typing? (circle all that apply) 

1 D1S7 
2 02844 
3 D4S139 
4 DSS110 
5 D10S28 
6 D17S79 
7 D17S26 
8 Other please spec@) 

62. Which loci do you generally type? (circle all that apply) 

1 D1S7 
2 D2S44 
3 D4S139 
4 D5S110 
5 D10S28 
6 D17S79 
7 D17S26 
8 Other (Please specify) 

i 
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63. Does this lab use chemiluminescence detection? 

1Yes 2No 

64. Ifthe DNA is of &mfficient quantity or quality for RFLP, do you send specimens elsewhere 
for PCR-based typing? 

1 Yes (If Yes, go to Question 65.) 
2 No (IfNo, go to Question 78.) 

65. Where do you send the specimens for PCR-based typing? 

QUESTIONS 66-67 ARE FOR LABORATORIES THAT DO PCR-BASED TESTING ONLY 

66. What are your capabilities? 
(If you circle 7 “STRs” , please answer Question 67. If not, skip to 
Question 78.) 

1 HLA-DQAl 
2 AmpliTypeQ PM (LDLR, D7S8, GYP& HBGG, GC) 
3 DlS80 
4 X Y  (alphoid centromeric repeat sequence) 
5 XY(ame1ogenin) 
6 ZFWZFY 
7 STRs (Please answer Question 67.) 
8 Other (Please spec@) 

e 

67. Which STR loci do you have the capability of typing? 

1 CSFlPO 
2 TPOX 
3 THO1 
4 HPRTB 
5 V W F  
6 FESFPS 
7 F13A01 
8 F13B 
9 LPL 
10 D21Sll 
11 D18S51 
12 D8S1179 
13 Other (specify) 
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1 t 

QUESTIONS 68-77 ARE FOR LABS THAT DO BOTH RFLP AND PCR-BASED DNA 
TYPING. 

68. Do you use PCR-based typing to screen evidence before deciding whether to do RFLP or 
additional PCR-based typing? 

1 Yes, always (Go to Question 69.) 
2 No, never (Skip to Question 70.) 
3 Sometimes, other criteria involvedin deciding (Skip to Question 70.) 

69. Which loci are used initially, for the screening? 

1 HLA-DQAl 
2 hpliTypeQPM 
3 DlS8O 
4 XY (gender) sequences 
5 STRS 
6 ABOgenotyping 
7 Other (specify) 

70. Do you follow the “FBI Methods” for RFLP or modifications of them? 

lYes  2No 

71. How many loci do you have the capability of typing? 

72. How many loci do you generally type? 

73. Which loci are you capable of typing? (circle all that apply) 

1 D1S7 
2 D2S44 
3 D4S139 
4 DSS110 
5 D10S28 
6 D17S79 
7 D17S26 
8 Other (Please specifjl) 
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74. Which loci do you generally type? (circle all that apply) 
a 

1 D1S7 
2 D2S44 
3 D4S139 
4 D5SllO 
5 D10S28 
6 D17S79 
7 D17S26 
8 Other (Please spec@) 

75. Does this lab use chemiluminescence detection? 

1Yes 2 N o  

76. What are your PCR-based typing capabilities? (If you circle 7 “STRs” 
answer Question 77. If not, go to Question 78.) 

1 HLA-DQAl 
2 AmpliTypea PM (LDLR, D7S8, GYPA, HBGG, GC) 
3 DlS80 
4 XY (alphoid centromeric repeat sequence) 
5 XY(ame1ogenin) 
6 ZFWZFY 
7 STRs (Answer Question 77) 
8 Other (Please spec@) 

0 

77. Which STR loci do you have the capability of typing? 
1 CSFlPO 
2 TPOX 
3 THO1 
4 HPRTB 
5 V W F  
6 FESFPS 
7 F13A01 
8 D21Sll 
9 LPL 
10 D21Sll 
1 1  D18S51 
12 DSS1179 
13 Other (specify) 

i 
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LABORATORY NOTES 

78. Do DNA analysts in this lab keep laboratory notes (notes that are kept in 
used to formulate the Lab Report)? 

the lab, and 

1 Yes 2 No (IfNo, go to Question 8 1 .) 

79. Are the internal laboratory notes: 

1 Free form (analysts write notes on blank pages) 
2 Fill-in type forms (forms exist, analysts fill in data) 
3 Combination of free form and fill-in type forms 
4 Other (spec*) 

IF YOU USE FORMS, PLEASE PROVIDE A COPY. 

REPEAT TESTING 

80. Are the lab notes reviewed by another analyst or supervisor? 

lYes 2No 

81. In this lab, are specimens re-tested to confirm results (assumingsufficient DNA?) 

1 Yes 2 No (If No, skip to Question 83.) 

82. Are the specimens re-tested by a merent, or the same, examiner who did the on@ 
typing? 

1 Same examiner explicitly 
2 DSerent examiner explicitly 
3 Could be either the original examiner or a different examiner 

83. Are case specimens that were previously worked sometimes given to analysts 
to re-test as a QNQC measure? 

1Yes 2No 
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84. How fiequently are case specimens that this lab has tested re-tested by 
e 

another laboratory (assuming sufficient DNA)? 

1 Always 
2 Oftea 
3 Occasionally 
4 Never (go to Question 86.) 

85. Has there ever been a typing discrepancy on the same specimen betwem your results in a 
case and results obtained by another laboratory? 

1 Yes 2No 3 Don’tknow 

86. Does this laboratory routinely save a sample of each specimen (assuming there is enough) for 
possible fiture re-testing? 

1 Yes 2 No (If No, skip to Question 88.) 

87. Do you save for possible fiture analysis: 

I BioIogical evidence specimen itself if not consumed 
2 DNA extracted fiom the biological evidence specimen ifnot consumed 
3 Both (I and 2 above) 
4 Other (please explain) 

LABORATORY REPORTS (the report that is sent out to the submitter, the prosecutor, etc.) 

88. We a s m e  that the Lab Report routinely lists the date, case number(s), item number@) and 
possibly brief description(s) of the evidence item@), and the name(s) of the analyst(s). Besides 
that infoxmation, what results does this lab report? (Please circle number of responses that 
apply.) 

1 
2 
3 
4 
5 
6 
7 
8 

Report RFLP band sizes for al l  specimens tested 
Report RFLP band sizes for evidential specimens, but not known spechem 
Report RFLP band sizes for known specimens, but not evidential specimens 
Do not report RFLP bahd sizes at all 
Report PCR-based test types (HLA-DQAI, PM, etc.) for all specimens tested 
Report PCR-based test types for evidential specimens, but not known specimens 
Report PCR-based test types for h o r n  specimens, but not evidential specimens 
Do not report PCR-based test types at all 

I 
I 
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e 
89. Do you report conchsions based on the typing results (which evidential specimens inatcldare 
the same type as which knowns, etc)? 

1Yes 2No 

90. Do you report the flequenues of the types found in the evidential specimens and/or in the 
kQOVMS? I 

I 
1 Yes 2 No (IfNo, skip to question 92.) 

91. Do you report the fiequencies in several ethnically distinct population groups (e.g. White, 
Black, etc)? 

1Yes 2No 

92. Does a laboratory report have to be reviewed by another d y s t  or a supervisor before it can 
be issued? 

1Yes 2No 

93. Does a laboratory report have to be approved by a supervisor before it can be sent out? 

1Yes 2No 

94. To whom is the laboratory report automatically sent? 

1 Not automatically sent to anyone 
2 Submitting agency or agent 
3 Prosecutor (or defense counsel, if defense case) 
4 Other(specZy) 

95. Do analysts communicate with police officers, prosecutors (or defense counsel, if defense 
case) i&ormally about cases that are in the laboratory? 

1 Always 
2 Frequently 
3 Sometimes 
4 Nwer 
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96. Will you give police/prosecutors (or defense counsel, if defense case) results over the phone 
once the case has been worked, but before the report is issued? 

1 Yes 2 No (IfNo, skip to Question 98.) 

97. The DNA test results are provided to policdprosecutor (or defense 
counsel, if defense case) over the phone: 

1 Automatically in every case 
2 We call them if it's an important case, but not routinely 
3 They usually have to call and ask 
4 Other(p1ease explain) 

DATABANKING/CODIS 

98. Is this laboratory involved in processing specimens for a state statute- 
mandated databank? (If No, skip to Question 124.) 

1 Yes 2 No 3 Other(P1easeexpIain) 

If yes, would you provide a copy of the statute (or the appropriate citation)? a 
99. Is this laboratory actually typing these specimens? 

1 Yes 
2 No, currently preparing and storing but not typing databank specimens 

3 Other (Please explain) 
(Please skip to Question 1 13 .) 

100. The databanking statute covers offenders convicted of 

1 Any felony 
2 Serious felonies 
3 Felonies against persons 
4 Felonious sexual assault - any degree 
5 AU sexual assaults - felony or misdemeanor 
6 Other (specfi) 
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101. The state's database is maintained by: 

1 This laboratory 
2 Other laboratory that is part of our system 
3 Another laboratory not part of our system 
4 A contractor (spec@) 
5 other(specifjr) i 

102. This laboratory enters data into the database: 

1 Directly, through a PC or terminal connection 
2 Has to be sent to the database central location and entered thexe 
3 Other ( s p e q )  

103. Who is authorized to enter data into the database? 

1 Anyanalyst 
2 Only a supervisor 
3 Only a specified individual 
4 Not applicable - data is not entered from this laboratory 
5 OtherGcSenm) 

104. Searching the database for a profile: 

1 Can be done here on a PC or terminal connection 
2 Has go to be done at the database central location 
3 other(specifL) 

105. Who is authorized to search the database? 

1 Anyanalyst 
2 Only a supervisor 
3 Only a specified individual 
4 Not applicable - searching is not done here 
5 Other (idenw) 
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106. Do the same analysts who do criminal casework also do databank specimen typing? 
a 

1 Same analysts do both all the time (Skip to question 108) 
2 Analysts rotate between casework and CODIS 
3 This lab has separate, dedicated CODIS analysts 
( I f this is your answer, please answer questions 107 and 108.) 
4 Other (Please explain) 

107. How many dedicated CODIS analysts do you have? 

108. How many of your CODIS analysts are American Board of Criminalistics (ABC) certified 
(in any category)? 

109. How many RFLP loci are databased? (If none, skip to Question 11 1 .) 

1 10. which RFLP loci are databased? 

1 D1S7 
2 D2S44 
3 D4S139 
4 D5S110 
5 D10S28 
6 D17S79 
7 D17S26 
8 Other (Please speciQ) 

e 

1 1 1. Which PCR-based loci are daAbased? (If none, skip -3 Question 1 13 .) 

1 HLA-DQAl 
2 AmpliTypea PM (LDLIJ D7S8, GYPA, HBGG, GC) 
3 DlS8O 
4 XY (dphoid centromeric repeat sequence) 
5 XY(ame1ogenin) 
6 ZFWZFY 
7 STRS (Please answer Question 112.) 
8 Other (Please spec*) 

183 

 and do not necessarily reflect the official position or policies of the U.S. Department of Justice. 
 been published by the Department. Opinions or points of view expressed are those of the author(s) 
This document is a research report submitted to the U.S. Department of Justice. This report has not 



112. Which STR loci are databased? 

1 CSFlPO 
2 P O X  
3 THO1 
4 HPRTB 
5 V W F  
6 FESFPS 
7 F13A01 
8 D21Sll 
9 LPL 
10 D21Sll 
11 D18S51 
12 D8S1179 
13 Other (specify) 

1 13. What specimens are collected fiom convicted persons for CODIS databanking? 

1 Blood preserved in EDTA (purple top) tube 
2 Blood preserved in ACD tube 
3 Blood in clot tube 
4 Buccalswabbing 
5 Driedbloodstain 
6 Other ( s p e e )  

114. Who collects databank specimens? 

1 Law enforcement personnel 
2 Department of corrections personnel 
3 Forensic lab personnel 
4 Other(specify) 

1 15. Is a Written receipt provided by this laboratory for CODIS specimens? 

1Yes 2No 

1 16. Are there special forms for accepting CODIS specimens into the lab? 

1Yes 2No 

I 
I 

If Yes, we would appreciate having a copy of these forms. 
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117. How are CODIS specimens assigned to a particular analyst? 
1 No formal assignment - analysts take them on a rotating basis 
(to keep a balanced workload) 

2 Assigned by a supervisor 
3 Other (speciQ) 

1 18. This laboratory has: 
1 No backlog of CODIS specimens (Skip to Question 120.) 
2 A backlog of CODIS specimens 

1 19. How are CODIS specimens prioritized for typing? 

1 Firstin,firstout 
2 By releasdprobatiodparole dates of the offenders to be typed 
3 By seriousness of the offense committed 
4 Other (specify) 

120. Are CODIS specimen typing results reviewed by a supervisor or another 
scientist before entry into the database? 

1 Yes 2 No 

121. Is CODIS specimen typing repeated as a QNQC measure before entry into 
the database? 

1 Yes, every specimen 
2 Yes, a randomly selected percent of specimens 
3 No (UNO, skip to 123.) 

122. Is the repeat typing pedormed: 

1 Explicitly by the same examiner who did the fist typing 
2 Explicitly by a different examiner 
3 Could be either the original examiner or a different one 
4 Other 

123. Approximately how many profiles are in your state’s database? 

185 

 and do not necessarily reflect the official position or policies of the U.S. Department of Justice. 
 been published by the Department. Opinions or points of view expressed are those of the author(s) 
This document is a research report submitted to the U.S. Department of Justice. This report has not 



YOUR LABORATORY’S QNQC PROGRAM AND PROFImNCY TESTING (PT) 
(Pertains to all DNA typing sections of laboratory.) 

124. Does this laboratory: 

1 Follow TWGDAM QNQC Guidelines 
2 Have its own QNQC program 
3 Other 

If YOUR LABORATORY HAS A WRITTEN POLICY DESCRIBING YOUR DNA QNQC 
PROGRAM, WOULD YOU PLEASE SEND US A COPY? 

INTERNALd PROFICIENCY TESTING (PT) (QUESTIONS 125-129) 

125. 

126. 

127. 

128. 

129. 

Casework examiners in this lab do internal PTs? 

1 Yes 2 No (IfNo, skip to question 130.) 

How many internal PTs does each examiner complete per year? 

Do you: 

1 Manufacture in-house an internal PT 
2 Use specimens fiom a previously analyzed case 
3 Other (please specify) 

When PT results are reviewed with the examiner by the supervisor or QNQC coordinator: 

1 Only the DNA testing results are discussed 
2 DNA test results as well as evidence receipt and handling, and reporting of results 
are discussed 
3 Some other combination (specify) 

Is there separate internal PT program for CODIS analysts? 
1 Not applicable, we have no CODIS analysts 
2 We have a CODIS program and CODIS analysts participate in the same 

3 We have a CODIS program and CODIS analysts participate in their own 

4 Other (Please explain) 

internal PT program as casework scientists 

internal PT program 

 and do not necessarily reflect the official position or policies of the U.S. Department of Justice. 
 been published by the Department. Opinions or points of view expressed are those of the author(s) 
This document is a research report submitted to the U.S. Department of Justice. This report has not 



, 

EXTERNAL OPEN (DECLARED) PT PROGRAM (QUESTIONS 130-133) 
(By “OPEN,” we mean the examiner knows hdshe is being tested.) 

130. Do casework examiners in this lab do external open PTs? 

1 Yes 2 No (If No, skip to question 142.) 

13 1. How often is each casework examiner tested per year? 

132. External PTs for this laboratory are supplied by: 

1 Collaborative Testing Services (CTS) 
2 College of American Pathologists (CAP) 
3 Cellmark Diagnostics (IQAS) 
4 Serological Research Institute (SEW 
5 Other (spec@) 

133. Is there a separate external PT program for CODIS analysts? 

1 This lab does not have separate CODIS analysts 
2 This lab has CODIS analysts but no separate PT program for them 
3 This lab has a separate program for CODIS analysts a 4 Other (spec@) 

EXTERNAL BLMD PT PROGRAM (QUESTIONS 143-141) 
(By “BLIND,” we mean the examiner does not know hdshe is being tested.) 

134. Do casework examiners in this lab perform external blind PTs? 

1 Yes 2 No (IfNo, skip to question 142.) 

135. Is blind PT done as part of your QA/QC program: 

1 Regularly 
2 Occasionally (skip to Question 137.) 
3 Never (skip to Question 139.) 

136. Ifregular, how often is each examiner blind externally proficiency tested per year? 

13 7. If’ occasional, how many times have you done blind proficiency tests? 
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138. External, blind PTs are manufactured for this laboratory by: 

1 CTS 
2 CAP 
3cMhal-k  
4 SEN 
5 Another forensic laboratory 
6 Other(speci@) 

139. Is there a separate blind external PT program for CODIS analysts? 

1 Not applicable, this lab does not have separate CODIS analysts 
2 This lab has CODIS analysts but no separate PT program for them 
3 This lab has a separate program for CODIS analysts 

140. Your assessment of your experience with external blind PT: 

1 This laboratory has not done it at all 
2 It was successll in the sense that the tested examiner did not figure out that it was a 
PT 
3 It failed in the sense that the tested examiner figured out that it was a PT 
4 Other (Please explain) 

141. Did supervisors inform the analyst who was blind tested that hdshe had 
' been tested and what the results were? 

1 Yes 
2 No 

142. We would appreciate receiving any other comments, suggestions or questions you may 
have regarding proficiency testing in general or blind proficiency testing of DNA analysts in 
partiCUltX. 

143. If your laboratory was to participate in a M y  blind DNA proficiency test and the fictitious 
case went through the laboratory undetected, what paper documents and/or electronic files would 
be created (and thus potentially have to be purged)? Do you believe this would be a problem? 

144. Attached to this questionnaire is a listing of other DNA typing laboratories that we know 
about in your state. Would you mind reviewing this list and add the names of any other 
laboratories pdorming forensic DNA testing in your jurisdiction, or any other necessary 
C O K d O n S ?  
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145, Would this laboratory be interested in participating in a small-scale, actual, blind 
a 

proficiency testing trial program? 

Participation means that your laboratory will be placed on a list of laboratories which might: 
(a)receive a “fictitious” case disguised to look real; (b) be asked to serve as a reference 
laboratory in a proficiency test; or (c) both. 

1 Yes 2No 

If you answered Yes, please read and complete the enclosed Agreement (colored paper). The 
Agreement is separate and distinct from this questionnaire. We realize that administrative 
review may be required before a final decision can be made on whether this lab will participate 
or not. However, please return the survey instrument as soon as possible, and indicate to us if 
the Agreement form is under review. 

146. Thank you very much for completing this questionnaire. Once we have received and 
tabulated results, we will be pleased to send you a copy of our findings. Please indicate below if 
you would like to receive a copy. 

1 Yes, please send us a copy of results 
2 No, we are not interested 
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D-2. PHASE 1 LABORATORY SURVEY INSTRUMENT - 2 

July 16,1997 

As you know, we are conducting a research study, fimded by the National Institute of Justice (NU), to 
explore the feasibility and practicality of nationwide blind DNA proficiency testing. In December 1996 
we attempted to survey all forensic DNA testing laboratones across the country, including yours. From 
that survey, we identified approximately 40 laboratories that would be willing to be blind tested in our 
study. We then asked those laboratories to supply us with contad persons and addresses of the primary 
agencies that submit biological materials to those laboratories for DNA typing. Thc 
((Testing-Laboratoqm has indicated it would be willii to be part of the present study and to be "blind" 
tested. They also informed us that your laboratory routinely submitted biological materials to thean for 
DNAtyPiqg. The purpose ofthis letter is (1) to determine if your laboratory sti l l  submits evidence to the 
~Testing-Laboratory~ and, if so, the types of cases and/or situations when you do; and (2) to explore your 
wdlhgness to serve as a supplier of blind samples to this laboratory in tbe firture. 

For a blind testing program to work, we believe it would be necessary for participating second 
agenciedlabmtories to cooperate in helping introduce specimens into trial-site laboratories m the guise 
of real cases, complete with all the appropriate and expected evidence containen, numbers, forms, and 
related paperwork. To do this will clearly require the cooperation of second agencies that noxmally submit 
physical evidence to that laboratory. In one model, we would mtroduce evidence disguised as a real case 
through a police agency to the laboratory. In another, we would introduce evidcncc disguised as a case 
through a "umduif' laboratmy (it., a laboratory that either does not perform DNA typing or does not 
perfbnn a form of DNA typing they desire to be completed. 

i 

The participating conduit laboratory would require that designated personnel advise the proficiency test 
preparers in detail about the usual procedures for biological-evidence case submission For the "case" to 
be seen as routine by the lab, it would have to look routine in w r y  respect. In addition, target 
laboratory personnel could question participating conduit laboratory personnel about the "case," and 
satisfactory responses would be necessary to avoid suspicion on the part of lab personnel. 
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We don't firesee participating conduit laboratories having to make any large expenditurt of personuel, 
time or funds. Participation would typically require a meeting at which the proficiencytest prepanr could 
receive a detailed briefing on the type of case most likely to satisfy the requbneats andcriterianated 
above. At the conclusion of the rn-, the preparer would have suflicient i n f i i o n  to be 
abk to manufbchre the necessary biological evidence to support the hypothetical "c~sc." At a fuaue time, 
detailed arrangements would be made with the conduit laboratoryto provide the designee with the 
"evidence" for submission to the laboratory m the standard way. Conduit laboratories would be 
reimbursed as necessary for any reasonable costs mcurred as a result of participatiq m such a program. 

I 
i 

It is bighly likely that the national DNA Advisory Board will utilize our findings fiom this study to decide 
whether to require all forensic DNA testing laboratories to incorpOrate blind proficiency testing into their 
quality-assurance protocols. Accordingly, it is an important project, and its findings will make a 
sl,gnificard contribution to the fiture shape of forensic DNA laboratmy qualityassurance policies. 

We would like to know if your laboratory would agree to assist in submitting a manufactured "case" and 
"evidence" to the forensic science laboratmy to which you normaIly submit evidence, provided you lrnew 
thatthe lab was either agreeable or required to be blindtested. 

We arenat asking m this m e y  if your laboratory wants to become an actual participant in this study at 
this time. Our purpose is to find out whether your agency would agree in principle to participate in blind 
proficiency test& or be apposed to it. We have enclosed a survey sheet and a selfaddresscd, stamped 
envelope. Ifyou could send it back to us at your earliest con-, we would be very appreciative. 
We will tabulate the aggregate results fram the agencies we have contacted and include this information 
m the fiaal report. We will not id- you or your agmcy. If you have any questions or comments 
about the project, please feel free to call either of us. 

cordially, 

Joseph L. Peterson, D.Crian. (312)413-0439 
R.E. Gaensslen, Ph.D. (3 12)996-2250 
ProjectDirectars 
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NAME OF PERSON COMPLETING SURVEY: 

TELEPHONE #: 

NAME OF YOUR LABORATORY: 

1. Does your laboratory routinely submit biological evidence to another laboratory for DNA 
testing? Please circle "Yes" or "No." 

Yes No 
If' your answer is Wo", please do not answer any additional questions. Return the 
questionnaire in the envelope. Thank you very much. 

2. If' your answer is "Yes", please tell us the types of cases andor situations in which you 
do. 

3. Would you agree to cooperate with proficiency test manufacturers in submitting a 
manufactured "case" and "evidence" as a blind proficiency test to the forensic science 
laboratory in your jurisdiction., provided the laboratory was agreeable or required to 
participate in such a program? Please circle "Yes" or "No." e 

YeS No 

4. If you answered "No", please tell us your reasons. Ifyou have any additional comments 
or concems we would like to know them as well. 

192 

 and do not necessarily reflect the official position or policies of the U.S. Department of Justice. 
 been published by the Department. Opinions or points of view expressed are those of the author(s) 
This document is a research report submitted to the U.S. Department of Justice. This report has not 



D-3. PHASE 1 LAW ENFORCEMENT AGENCY SURVEY INSTRUMENT 

July 22,1997 

Dear: 

We are conducting a research study, funded by the National Institute of Justice 0, to explore the 
feasibility and practicality of nationwide blind DNA proficiency te-. This project is a response to a 
Congressiod mandate to the NU, part of the DNA Identification Act of 1994, to investigate blind 
external (DNA) proficiency testing for the M~~OII’S forensic DNA typing laboratories. As part of the 
research, we have surveyed the forensic DNA laboratories across the country and the 
((Testing-hboratoryn had indicated it would be willing to be part of the present study and to be ‘‘bW 
tested. They also informed us that your agency routinely submitted biological materials for DNA typing. 
The purpose of this letter is to explore the willingness of your agency to be involved m such blind testing 
inthefuture. 

The DNA Identification Act of 1994, that was part of the so-called “Crime Bill” (P.L. 103-322) nquires, 
among many other things, the NIJ to explore the feasibility of a national program of blind proficiency 
testing for forensic science laboratories engaged in DNA typing. The law defined a ‘%blind” proficiency 
test as one “. . . . . . presented to a forensic laboratory through a second agency and appears to the analysts 
to involve routine evidence.” The impetus underlying this legislation is the k l m g  in some quarters that 
‘blind” proficiency testing provides a better measure of a laboratory’s quality-assuran~ procedures and 
the accuracy of its results that “openn or “declared” proficiency testing in which that lab knows that the 
specimens are a test. Open proficiency testing is now very common in the nation’s forensic science labs, 
and is required for accreditation of a laboratory by the Ameritxm Society of Crime Laboratory Directors 

@ 

and for certification of individual examiners by the American Board of Criminalisti cs. 

For a blind testing program to work, we believe it would be necessary fbr law enforcemart agencies to 
cooperate in helping irrbroduce Specimens into trial-site laboratories in the guise of real cases, complete 
with all the appropriate and expected evidence Containers, numbers, forms, and related paperwork This 
would clearly require the cooperation of a law dorcement agency that n d l y  submits physical 
ewidence to the target laboratory. Law edorcement agency participation would require that designated 
personnel advise the proficiency test preparers in detail about the usual procedures for biological- 
evidence case submission. For the “case’’ to be seen as routine by the lab, it would have to look routine m 
every respect. In addition, laboratory personnel could question participating detectives about the ‘‘case,” 
and satisfixtory responses would be necessary to avoid suspicion on the part of lab p d .  
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We don't foresee participating law enfixcement agencies having to make any large e x p e d k e  of 
personnel time or funds. Participation would typically require a meeting at which the proficiency test 
preparers could receive a detailed briefing on the type of case most likely to satis@ the mpimnem and 
criteria noted above. At the conclusion of the meet&, the preparers would have d c i e n t  infbrmaticm to 
be able to mandbcture the necessary biological evidence to support the hypothetical "case." At a firturc 
time, detailed arrangements would be made with the law enfixcement agacyto provide your designee 
with the "evidence" for submission to the laboratory in the standard way. Law enforcement agencies 
would be reimbursed as necessary fir any reasonable costs incurred as a result of participating in such a 
P*- 

It is highly likely that the national DNA Advisory Board will utilize OUT findings fram this study to decide 
whether to require all forensic DNA testing laboratories to incorporate blind proficiency testjng into their 
gualrty-assurance protocols. Accordingly, it is an important project, and its fin- wiIl make a 
sign5cant contribution to the fiture shape of fbrensic DNA laboratory guality-assurance policies. 

We would like to know if your agency would agree to assist in submitting a mandctured "case" and 
"evide~~ce" to the forensic science laboratory to which you n o d y  submit evidence provided you knew 
that the lab was either agreeable or requiredto be blind tested. 

We are nat asking in this survey if your laboratory wants to became an actual participant inthis study at 
this time. Our purpose is to find out whether your agency would agree in priaciplt to participate m blind 
proficimcy testing, or be opposed to it. We have enclosed a survey sheet and a selfaddresscd, stamped 
envelope. If you could send it back to us at your earliest umvenience, we would be very appreciative. 
We will tabulate the aggreBate results fromthe agencies we have contacted and include this hfbrmath 
in the final report. In this summary, we willnotidentifj.you or youragency. Ifyouhave any questioas 
or comments about the project, please feel free to call either of us. 

Cordially, 

Joseph L. Peterson, D.Crim. (312) 413-0439 
RE. G~~I ISS~~Q PhD. (312) 996-2250 
Pmject Directars 

Encloswp; 
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1 , 

NAME OF PERSON COMPLETING SURVEY: 

TELEPHONE A: 

NAME OF YOUR AGENCY 

Would you agree to cooperate with proficiency test manufacturers in submitting a manufactured 
"case" and "evidence" as a blind proficiency test to the forensic science laboratory in your 
jurisdiction, provided the laboratory was agreeable or required to participate in such a program? 
Please circle "Yes" or "No." 

YeS No 

If you answered "No", please tell us your reasons. If you have any additional comments or 
concerns we would like to know them as well. 
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D-4. PHASE 2 LABORATORY SURVEY INSTRUMENT ' 
University of Illinois at Chicago 

Forensic Science Program 
Chicago, uliois 

DNA LABORATORY SURVEY INSTRUMENT 1998 

GENERAL, LABORATORY INFORMATION 

In the space below, please enter the complete name and mailing address of your laboratory, and 
the name, telephone and F A X  numbers, and e-mail address of the person@) completing the form. 

Namdaddress of laboratory: 

Name of person(s) completing survey: - 

Telephone: (J 
FAX: 
e-mail: 

For the following questions, please circle the number which corresponds to your best reponse. 
If you circled OTHER, please specifjdexplain your response in the space provided. 

1. Does your laboratory currently perform DNA analyses on forensic evidence? 

a) Yes 
b) No 

I 

If your answer is No, please do not answer any additional questions. Be sure your 
address and telephondfdemail numbers are complete and return the questionnaire in the 
envelope. Thank you very much. 
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2. If your laboratory is part of a larger state laboratory system and other laboratories in your 
system provide DNA analyses, will you be answering this questionnaire for: 

a) Your laboratory only; or for 
b) All laboratories performing DNA analysis in your system 

3. Organizationally, where is your laboratory located? 

a) Federal 
b) State 
c) county 
d) City 
e) Private 
f )  Other (please describe) 

4. Is your laboratory ASCLDLAE accredited? 

a) Yes b) No 

5. What type of testing is done in your laboratory? Please circle all types of testing 
performed. 

a) 

c) STRS 
b) Dot-Blots andor D1 S80 

d) Other (please describe) 

6. For the calendar year 1997, please estimate the number of DNA cases your laboratory 
a n a l 4  and reported out. 

SAMPLE f EMDEN CE RETENTIO N 

7. Does your laboratory, as a practice, always attempt to preserve a portion of the biological 
specimen or &acted DNA specimen for subsequent confirmation or retesting? Please circle 
the appropriate response@). 

a) Biological Specimens 
b) ExtractedDNA 
c) Do not preserve as a matter of practice 
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8. Please estimate the percentage of DNA cases analyzed during calendar year 1997 in which key 
biological samples were so smaU that they were consumed in their entirety in DNA testing. 

/ 
I 9.After analysis, what types of case evidence do you retain and how long do you retain it in your 

own laboratory? 

Do you retain the original evidence? YeS No 
(*Here we mean the original item or garment containing the biological stain.) 

IfYes, how long? 

Do you retain a cutting of the evidence containing the stain of interest? 

YeS No 

IfYes, how long? 

10. Where is the original evidence sent aRer it leaves the laboratory? 
(e.g., it is returned to the submitting agency) 

1 1. How long is it likely to be kept there (if you know)? 
a 

We are aware of QNQC standards and procedures employed by ASCLD, TWGDAM, and the 
DAB regarding technical reviews and audits. The following questions attempt to describe the 
fkequency, nature, and outcomes of those reviews. 

INTERNAL REmw IREANALYSIS 

**We are interested in the percent of cases in which there is review of laboratory work by 
personnel within the same laboratory. 

12. Please estimate the percentage of DNA cases your laboratory analyzed for calendar year 
1997 in which there was an additional internal review of laboratory results (for QNQC 
purposes) by your laboratory peers, supervisors, quality assurance personnel, or other 
members of your parent agency. 
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13. What is the nature of this review? (Circle all that apply and estimate the percentage of 
cases analyzed by your laboratory during calendar year 1997 receiving this type of 
review) 

% of Cases Receiving 
This Type of Review 

a) Review of notes and data 
b) Audit of procedures 
c) Review of final report 
d) Retesting of samples 
e) Other (please describe) 

14. If you answered (d) Re-testing of samples, afiirmatively, please provide additional 
information about tbis retesting, includw how those cases are selected for retesting and 
who does the retesting. (Ifyou do not retest, skip to question #17) 

15. Approximately what percentage of these re-tested results agree / disagree with the original 
results. 

Agree 
Disagree 

16. If results disagreed, please describe the nature of the discrepancy. 

EXTERNALAUDIT ING / RE-TESTING 

** We are also interested in the percent of cases examined in which there is scrutiny of your 
labwork by personnel outside the laboratory. 

17. Please estimate the percentage of actual DNA cases analyzed during calendar year 1997 
(not including proficiency tests) in which there is a review of laboratory results by an 
e x t d  person or organization. 

18. Who has provided this review for your laboratory? 
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19. What is the nature of this review? (Circle all that apply and estimate the percentage of 
cases analyzed during calendar year 1997 receiving this type of review.) 

% of Cases Receiving 
This Type of Review 

Review of notes and data 
Audit of procedures 
Review of final report 
Re-testing of samples 
Other (please describe) 

20. If you answered (d) Re-testing of samples, affirmatively, please answer the following 
question. Compared to the original findings, approximately what percentage did these re- 

question #22): 
tested results agree / disagree with the original results (Ifno re-testing occurred, skip to 

21. If results disagreed, please describe the nature of the discrepancy. a 
DEFENSE SCRUTINY / DISCOVERY 

22. Please estimate the percentage of DNA cases you analyzed in your laboratory for calendar 
year 1997 in which laboratory data (e.g., laboratory notes, methods book, proficiency testing 
results, raw data, primary laboratory work products) beyond the laboratory report is disclosed to 
the defendant as a result of a discovery motion? 

23. Please estimate the percentage of DNA cases analyzed for calendar year 1997 in which an 
analyst (tiom your laboratory) testified at a hearing or at a trial. 

24. In what percentage of your reported DNA cases that you know of is the laboratory report 
a d o r  other laboratory data reviewed by a defense expert (e.g., a person with DNA technical 
expertise)? 
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25. Please estimate the percentage of cases analyzed in 1997 in which the evidence was 
subsequently re-tested by a defense expert. 

26. Approximately what percentage of cases in which evidence was re-tested did these results 
agree / disagree with original findings: 

Asree 
Disagree 
Don't know* *were not informed of results 

27. Ifresults disagreed, please describe the nature of the discrepancy. 

VOLUNTARY PARTICIPATION IN BLIND PROFICIENCY TESTING STUDY 

In 1996, we surveyed your laboratory to determine if your laboratory would be willing to 
participate in a small-scale blind proficiency testing trial program. Our original agreements with 
laboratories expired in March 1998; therefore, we would like to once again ask you whether your 
laboratory would agree to be a potential participant in this project. 

Participation means that your laboratory will be placed on a list of laboratories which might: (a) 
receive a fictitious case disguised to look real; @) be asked to serve as a reference laboratory in 
a proficiency test; or (c) both. 

1) Yes, I wish to participate. 2) No, I do not wish to participate. 

I 

If you answered Yes, please read and complete the enclosed Agreement (colored paper). The 

review may be required before a final decision can be made on whether this lab will participate 
or not. However, please return the survey instrument as soon as possible, and indicate to us if 
the Agreement Form is under review. 

Agreement is separate and distinct from this questionnaire. We realize that aAministfa tive 
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D-5. PHASE 2 DEFENSE ATTORNEY SURVEY INSTRUMENT 

University ofIllinois at Chicago 
Forensic Science Program 

Chicago, Illinois 

DEFENSE ATTORNEY SURVEY INSTRUMENT 

Basic Information 

In the space below, please enter the complete name and mailing address of your organization, 
and the name, telephone and FAX numbers, and e-mail address of the person completing the 
form. 

Namdaddress of your organization: 

Name of person(s) completing survey: 

Telephone: 
FAX: 
e-mail: 

For the following questions, please circle the number which corresponds to your best response. 
If you circle OTHER please specifjdexplain your response in the space provided. 

1, In 1997, approximately how many cases involving DNA analyses were you involved as: 

a) the defense attorney of record 
b) legal DNA consultant 

If your answer is "none," please do not answer any additional questions. Be sure your address 
and telephondf&x/e-mail numbers are complete and return the questionnaire in the envelope. 
"hank you very much. 
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2. In approximately what percentage of the above cases cited in #1 did your review of the DNA 
evidence involve: 

% of cases 

Review the DNA laboratory report only 
Consult with an independent expert 
about the laboratory report 
Review the underlying test results 
Have an independent expert review 
the underlying test results 
Have an independent lab replicatdretest the same 
samples tested by the prosecution 
Have an independent lab test additional samples 
(other than those tested by the prosecution) 
Visit the laboratory that performed the testing 
Other 

3. In approximately what percentage of DNA cases in 1997 that you have reviewed / had 
retested, were the results and/or interpretations of the original lab work viewed as problematic or 
questionable by your expert(s)? 

4. Of cases where you have had evidence re-analyzed, in approximately what percentage have 
the laboratory results been notably different fiom the initial laboratory's results? 

5. If' laboratory results were merent, describe the nature of the discrepancy. 

6. Please rate your experience in obtaining laboratory data (e.g., laboratory reportdionnation, 
test data, QMQC records, etc) fiom the prosecution on a scale of 1 to 5 with 1 being easiest and 
5 being most difficult. 

1 2 3 4 5 
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7. What has been your experience in attempting to secure funds (&om the courts or other 
sources): 

a) to have DNA evidence reviewed? 
b) to have DNA evidence re-tested? 
c) for travel and testimony for expert witness? 

8. Do you have any other comments relevant to our objective of learning about the experience of i 
defense counted in reviewing DNA cases? 

9. If you know of other defense attorneys or experts involved in the review/reanalysis of DNA 
cases, could you please supply us with their names, addresses, and phone numbers and we will 
send them a copy of this survey. 
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D-6. PHASE 2 EXPERT WITNESS SURVEY INSTRUMEhJT 

University of Illinois at Chicago 
Forensic Science Program 

Chicago, Illinois 

DNA EXPERT WITNESS I TESTING LABORATORY SURVEY INSTRUMENT 

Basic Information 

In the space below, please enter the complete name and mailing address of your organization, 
and the name, telephone and FAX numbers, and e-mail address of the person completing the 
form. 

Namdaddress of your organization: 

Name of person(s) completing survey: 

Telephone: (J 
FAX: 
e-mail: 

To the following questions, please provide your best response based on your experience as a 
DNA expert and/or testing laboratory. 

1. In calendar year 1997, in about how many cases did you review DNA test results reported by 
another laboratory in order to provide advice to a criminal defense lawyer? 

I 

I 

2. In calendar year 1997, in about how many cases did you review DNA test results reported by 
another laboratory in order to provide advice to someone other than a defense lawyer (e.g., a 
prosecutor, a police agency)? 

205 

 and do not necessarily reflect the official position or policies of the U.S. Department of Justice. 
 been published by the Department. Opinions or points of view expressed are those of the author(s) 
This document is a research report submitted to the U.S. Department of Justice. This report has not 



, 

3. Please estimate the percentage of the DNA cases cited in questions #1 and #2 that you: 

%ofcases 
a) Perform a re-test in your laboratory or an item of evidence 

b) Perform a DNA test in your laboratory of an item of evidence 

c) Referred a previously tested item to another laboratory 

d) Referred an item that was not previously tested to another 

that had previously been tested at another lab 

that was not previously tested 

(not your own) for a re-test 

laboratory (not your own) for DNA testing 

4. In what percentage of the DNA cases cited in questions # I  and #2 did you believe that the 
results andor interpretations made by the original laboratory were questionable or 
problematic? 

5.  What types of problems have you found in cases you reviewed? (Please circle your 
response(s) and estimate the percentage of reviewed cases in which these problems 
O W ) .  

% of cases 
a) Chain of custody issues (e.g., danger of confbsion, switching 

b) Sample handling issues (e.g., danger of cross-contamination) 
c) Inadequate documentation of what was done 
d) Failure to follow proper testing protocol 
e) Poor laboratory practices (e.g., ignoring failwe of controls 

or failing to use controls) 
r) Biased or problematic interpretation of results 
g) Problems related to calculations of inclusion probabilities / 

population genetics issues 
h) Other 

of samples; poor documentation of sample identity) 

Please elaborate on questionable or problematic issues you have seen. 
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6. In the cases involving re-testing (noted question #3a and #3c above), please estimate the 
percentage in which you obtained different test results fiom the initial crime laboratory's results. 

If any results were different, please describe the nature of the discrepancy. 

7. In the cases involving testing of an additional item(s) (noted in question #3b and #3d above), 

please estimate the percentage in which the additional testing produced important or unexpected 

results (e.g., evidence of additional or alternative perpetrators). 

Please explain the nature of any such results 

8. In your experience, how often have you found that critical biological evidence was c o w e d  
in its entirety by the government laboratory in its initial DNA testing? 

9. In cases where you have been asked to review DNA test results of another laboratory, have 
you always had access to the materials you believed you needed to perform an adequate review? 

Ifnot, please answer the following: 

a) What materials did you believe you needed that were not provided? 

b) What was the reason (if you know) that the materials you believed you needed were 
not provided'? 

10, If you know of other defense attorneys or experts involved in the reviewheanalysis of DNA . 
cases, could you please supply us with their names, addresses, and phone numbers and we will 
send them a copy of this survey. 

Thank you very much for your responses. Please return this survey in the enclosed postage paid 
envelope. 
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E-1. AGREEMENT WITH LABORATORIES 

Blind DNA Proficiency Testing Feasibility Project 
Agreement to Participate 

Name of Laboratory: 

** If you have indicated that you would like your laboratory to be in a pool of DNA typing labs 
that may be utilized as trial "blind" test sites, or as reference laboratories, please complete this 
agreement and return it to us. We will return a My signed copy to you. ** 

The above-named laboratory agrees to be a participant in a NU-hded blind DNA 
proficiency testing (PT) feasibility project being conducted by the University of Illinois at 
Chicago (UIC). Agreement to participate means that the above-named laboratory, during the 
period of March 1, 1999 to August 3 1, 1999: (a) may be asked to be a reference laboratory for 
the DNA typing of certain specimens; and/or (b) may be selected and used as a trial blind testing 
site. 

To test the feasibility of blind DNA PT, specimens will be introduced into trial-site 
laboratories in the guise of real cases, complete with all the appropriate and expected evidence 
containers, numbers, forms, paperwork, and so forth. This introduction will be effected with the 
cooperation of a law enforcement agency, and possibly the prosecutois office. 

With respect to the actual trial blind PT feasibility testing, UIC project directors give you 
assurances that: 

1) specimens in the fictitious cases will be manufactured following the "Guidelines for 
DNA Proficiency Test Manufacturing and Reporting" (Crime Lab. Digest 21(2,Apr):27-32, 
1994); specifically, they will be manufactured by a TWGDAM-approved PT manufacturer, and 
biological specimens employed will come fiom donors who have tested Negative for HIV, 
Hepatitis B and Hepatitis C by ELISA.. 

notifies our project office, we will no@ you. We will tell you that the case in question was a 
blind PT, and we will tell you how your results compared with those of our reference 
laboratories. 

trial testing in this project unless we are legally required to do so; we will not. indicate the 
identities of participating laboratories in our project write-ups. 

involvement at any time. 

2) once your DNA testing and reporting have been completed, and the submitting agency 

3) we will not reveal which specific laboratories or specific examiners participated in any 

4) your participation in this project is totally voluntary, and you may discontinue your 
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By agreeing to participate in the project, you agree to I 

1) contact the project office if you suspect that a submitted case is really a "blind" PT; we 

2) keep confidential the fact of your involvement as a trial test site and/or as a reference 

3) purge from your files (including computer-stored records), ifpossible and permissible, 

will idom you if your suspicion is correct. 

laboratory, unless you are legally required to reveal your participation. 

any and d records connected to a "case" introduced into your lab as a trial blind PT or clearly 
identi@ the records retained as being connected to a blind PT; and to assist us to the extent 
possible in causing such records to be purged from police and prosecutor files to the extent 
possible and permissible, or to-be clearly identified as being connected to a blind PT, once we 
have revealed to you that the "case" was in fact a trial blind PT. 

4) completely purge fiom your databases, and cause to have purged fkom any 
centrally-maintained databases, any and all DNA types and profiles that were entered into such 
databases as the result of analysis in a "case" that we reveal to you was fictitious. 

5 )  cooperate with the UIC project team in analyzing the results and problems, and 
assessing the costs, of conducting a blind PT, i fa  blind PT was introduced into your lab and went 
through undetected, or if a blind PT was introduced into your lab and was detected. 

1 

I 

Responsible Official 
for the laboratory: 

Project Director 
for the UIC: 

Signature Joseph L. Peterson, or 
R E. Gaensslen 

Typed Name 

. .  . .  . . .  .. ... i . L ;;:, . 
Title 

DNA Section'&&ets: [This item was made optional in Phase 21 

Signature . :. , 

... . . 

. /  . .  . . . .  ' . .  , 
1 I. . . .  Printed or Typed Name ... . 

' ',>..: .?. ' . . .  . *-<.;. .. 
.... 4 . . :.. . ... . , 

.... 
.. . . .  . ,.:.:.. . .%.. . . . . 

* * Examiners signa&& indicate that the laboratory's possible participation in this project has 
been explained to them, and that this participation may involve the deception of one or more 
examiners in a trial blind PT. 
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E-2. AGREEMENT WITH LAW ENFORCEMENT AGENCIES 
Blind DNA Proficiency Testing Feasibility Project 

Law Enforcement Agency Agreement to Participate 

Law Enforcement Agency: 

The above-named law enforcement agency agrees to be a participant in a NIJ-hded blind 
DNA proficiency testing (PT) feasibility project being conducted by the University of Illinois at 
Chicago (UIC). Agreement to 
participate means that the above-named agency, during the period of March 1, 1999 - August 3 1, 
1999, may be asked to assist the project team in introducing manufutured biological evidence 
specimens, disguised as a legitimate case submission, to a forensic-science laboratory in your 
jurisdiction for DNA typing. 

To test the feasibility of blind DNA PT, specimens will be introduced into trial-site 
laboratories in the guise of real cases, complete with all the appropriate and expected evidence 
containers, numbers, forms, and related paperwork. This introduction will require the 
cooperation of a law enforcement agency that nomally submits physical evidence to that 
laboratory for analysis. For these blind PT test introductions to serve as an honest measure of 
blind PT feasibility, the participating law enforcement agency, and its participating designated 
personnel, must make convincing written and oral statements (as needed) to the laboratory and 
its personnel to insure that the laboratory believes the proficiency test is a real case. It is 
understood that these representations by law enforcement agencies and agents constitute 
temporary deception of the laboratory and its st&. It is also to be noted that any laboratory to be 
tested in this project has agreed in advance to the procedures described here. Successll blind PT 
test introduction may also require the cooperation of other entities in the jurisdiction, such as a 
prosecutor's office, or a hospital emergency-room SW. 

With respect to the actual trial blind PT feasibility testing, UIC project directors give you 
assurances that: 

1) The laboratory that receives the fictitious case has agreed in Writing to be a participant in this 
project, and understood in so agreeing that a fictitious case containing manufactured evidence 
could be submitted to that lab for DNA typing. 
2) Specimens for the fictitious cases will be manufactured following the "Guidelines for DNA 
Proficiency Test Manufacturing and Reporting" (Crime Lab. Digest 21(2,Apr):27-32, 1994); 
specifically, they will be manufactured by a TWGDAM (Technical Working Group on DNA 
Analysis Methods)-approved PT manufacturer, and all biological specimens employed will come 
fiom donors who have tested Negative for HIV, Hepatitis B and Hepatitis C by ELISA 
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3) Once the DNA testing and reporting of results have been completed, the laboratory notifies 
the submitting agency by issuing a written report, and the agency notifies the UIC project 
directors, we will notifjl the laboratory that the case was a blind PT. We will also tell the 
laboratory how its results compared with those of our reference laboratories. 
4) We have agreed with participating laboratories to disclose to them that a "case" is a blind PT 
ifthe lab suspects that it is, and ifin fact it is, and ifthey contact us and ask whether it is. Iftbis 
contingency occurs, we will notifjl you as wed. 
5 )  We will not reveal which specific laboratories or specific examiners participated in any trial 
testing in this project unless we are legally required to do so; we will not indicate the identities of 
participating laboratories in our project write-ups. Likewise, we will not reveal which specific 
law enforcement agencies cooperated with us in any blind trial PT unless we are legally required 
to do so; and we will not indicate the identities of participating law enforcement agencies in our 
project write-ups. 
6) Your participation in this project is totally volunta~~, and you may discontinue your 
involvement at any time. 

By agreeing to participate in the project, you agree 

1) Not to disclose to anyone connected with the forensic-science laboratory your cooperation 
with the project team in helping to submit a blind PT DNA "cam". 
2) To assist UIC project staffin the creation of the proficiency test and related case materials and 
to make as convincing a portrayal as possible to the laboratory that the case is genuine 
3) To keep confidential the fact of your involvement as a participant in the project, unless you 
are legally required to reveal your participation. 
4) To n o w  UIC Project Directors when the agency receives the laboratory report 
5 )  To either (i) purge fiom your files (including computer-stored records), ifpossible and 
permissiile, any and all records connected to a "case" introduced through your agency as a trial 
blind PT; or (ii) identify, mark or flag the records retained as being connected to a blind PT of 
the laboratory 
6)  To cooperate with the UIC project team in analyzing the results and problems, and assessing 
the costs, of conducting a blind PT in the manner described, regardless of whether a blind PT . 

was introduced into a forensic-science lab through your agency and went through undetected, or 
was introduced and detected. 

Responsible Official Project Director 
for the law enforcement agency: for the UIC: 

Signature Joseph L. Peterson or RE. Gaensslen 

Typed Name 

Title 
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Law Enforcement Agency Personnel Actually Participating: * * I 

Signatures Printed or Typed Names 

** Actual participating personnel signatures indicate that the agency's possible participation in 
this project has been filly explained to them, and that this participation will involve the 
deception of one or more individuals in the forensic-science laboratory during a trial blind PT. 
These signatures are not required by us, and may be left blank at your discretion. 

i 
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E3. AGREEMENT WITH CONDUIT LABORATORIES ’ 
Blind DNA Proficiency Testing Feasibility Project 
Agreement to Participate as a Conduit Laboratory 

Name of Laboratory: 

The above-named laboratory agrees to be a participant in a NIJ-fimded blind DNA 
proficiency testing (PT) feasibility project being conducted by the University of Illinois at 
Chicago (UIC). Agreement to participate means that the above-named laboratory, during the 
period November 1,1998 - August 1, 1999, may be asked to act as a submitting “conduit” lab in 
transmitting certain specimens to another laboratory that has agreed to serve as a trial blind 
feasibility testing site. 

To test the feasibility of blind DNA PT, specimens will be introduced into trial-site 
laboratories in the guise of real cases, complete with all the appropriate and expected evidence 
containers, numbers, forms, and paperwork. This introduction will be effected in some instances 
with the cooperation of a law enforcement agency, and possibly the prosecutor’s office, and in 
others with the cooperation of a second “conduit” laboratory. 

With respect to the actual trial blind PT feasibility testing, UIC project directors give you 
assurances that: 

1) Specimens in the fictitious cases will be manufactured following the “Guidelines for 
DNA Proficiency Test Manufacturing and Reporting” (Crime Lab. Digest 2 1 (2,Apr):27-32, 
1994); specifically, they will be manufactured by a TWGDAM-approved PT manufacturer, and 
biological specimens employed will come from donors who have tested Negative for HN, 
Hepatitis B and Hepatitis C by ELISA. 

blind PT target site. 

office, we will tell the target-site laboratory that the case in question was a blind PT, and we will 
also tell them how their results compared with those of our reference laboratories. 

4) We have agreed to inform the target-site laboratory that a submitted “case” is really a 
blind PT ifthey have such suspicions and ask us explicitly. Under such circumstances, we will 
also inform you of these facts. 

trial testing in this project unless we are legally required to do so; we will not indicate the 
identities of participating laboratories in our project write-ups. 

involvement at any time. 

* 
2) The target-site laboratory has agreed explicitly, in Writing, with us to be a potential 

3) Once DNA testing and reporting have been completed, and you so notify our project 

5 )  we will not reveal which specific laboratories or specific examiners participated in any 

6) your participation in t h i s  project is totally voluntary, and you may discontinue your 
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By agreeing to participate in the project, you agree to 

1) Contact the project office if the target-site laboratory suspects that a submitted case is 
redy a ”blind“ PT, and poses this question to you. 

2) Keep confidential the fact of your involvement as a “conduit” laboratory, unless you are 
legally required to reveal your participation. 

3) Either (i) purge &om your files (including computer-stored records), if possible and 
permissible, any and all records connected to a “case” introduced by your laboratory into another 
lab as a trial blind PT; or (5) clearly idenw, mark or flag the records retained as being 
connected to a blind PT; and to assist us to the extent possible in causing such records to be 
purged fiom police and prosecutor files to the extent possible and permissible, or to be clearly 
identified as being connected to a blind PT, once we have revealed to the target-site laboratory 
that the “case” was in fkct a trial blind PT. 

4) Completely purge from your databases, and cause to have purged from any centrally- 
maintained databases, any and all DNA types and profiles that were entered into such databases 
as the result of analysis in a “case” that we have manufactured, and that we have revealed to the 
target-site laboratory as fictitious. 

5 )  Cooperate with the UIC project team in analyzing the results and problems, and 
assessing the costs, of conducting a blind PT, if a blind PT was introduced through your lab, 
regardless of whether the case went through undetected, or was introduced through your lab and 
was detected. 

Responslile Official(s) 
for the “conduit” laboratory: UIC Project Directors: 

Signature Joseph L. Peterson or RE. Gaensslen 

Typed Name 

Title 
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F-1. INSTITUTIONAL REVIEW BOARD (IRB) MATERIALS 
I. Introduction about Protection of Human Research Subjects 

The Institutional Review Board (IRB) reviews research to ensure that the federal 
regulations for protecting human research subjects outlined in both the Department of Health and 
Human Services (HHS) regulations (45 CFR 46) and the Food and Drug Administration (FDA) 
regulations (21CFR Parts 50 & 56) as well as other requirements are met. The University of 
Illinois at Chicago (UIC) Multiple Project Assurance (MPA) (M 1095) awarded by the Office for 
Project fiom Research Risks (OPRR) at the National Institute of Health, is a written pledge to 
follow federal guidelines for protecting human research subjects. Under the MPA, the University 
officials, investigators, the IRB, and the OPRS staff work together to comply with those 
guidelines. Investigators have responsibilities when conducting research involving human 
subjects. 

i 

II. UIC Institutional Review Board Application 

1. Research Introduction 

Funded in 1996, this study sought to test the feasibility of external, blind DNA 
proficiency testing in forensic science laboratories in the U.S.. Proficiency testing, the 
submission of samples to laboratory scientists to determine the accuracy of their testing 
procedures, is the cornerstone of quality assurance programs in many fields. Although most 
forensic DNA laboratories employ "open" proficiency testing as a means of quality control, 
"blind" proficiency tests - where the analysts are unaware the sample they are examining is a 
"test", are advocated by some to be a better test of an examinefs ability. In the DNA 
Identification Act of 1994, the U.S. Congress directed the National Institute of Justice to sponsor 
research to evaluate the feasibility of a "blind" DNA proficiency testing program. In a 
competitive process, UIC's proposal was selected to investigate this question. To accomplish its 
goal, this project established a National Forensic DNA Review Panel of acknowledged experts to 
guide its work, reviewed the relevant clinical and forensic testing literature, surveyed law 
enforcement agencies and forensic DNA laboratories regarding their evidence collection, 
examination, and quality assurance practices, and surveyed independent experts and defense 
attorneys concerning their re-review and legal examination practices. But most importantly, it 
proposed to conduct limited blind proficiency tests on selected voluntady participating forensic 
DNA laboratories. 

@ 
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Human subjects were involved in three ways: First, our proficiency test subcontractor, the 
American Registxy of Pathology, recruited biological sample donors from its staf€ to produce 

8 proficiency test samples. Donors were informed of the potential benefits and risks. Second, 
during the blind proficiency tests, laboratory analysts examined the submitted test evidence 
samples using their routine protocols. Only forensic laboratories and analysts who had agreed to 
submit to blind proficiency testing were used. Third, forensic DNA laboratories, defense 
attorneys and expert witnesses were surveyed to assess current quality control, auditing, and 
legal review procedures used to evaluate such evidence. 

All laboratories and analysts agreeing to participate in this study were advised that their 
identities would not be revealed nor associated with study results, that they were fiee to 
discontinue their involvement in the study at any time, and that they would expexience no other 
adverse consequences. With respect to the donors of biological specimens, we explained the use 
of their specimens in the creation of fictitious cases, and that although their names would not be 
revealed, their DNA types were, nonetheless, highly individualistic and might be entered into 
law enforcement DNA databases. These potential donors (in Phase n> were also informed that 
the Code of Federal Regulations authorized us to protect their identities and that all DNA types 
entered into databases as a result of this research would be expunged. (Note: Because we had not 
obtained this opinion when samples were obtained in Phase I, the initial consent form did not 
contain this proviso.) 

requirement for forensic laboratories to receive federal assistance, it was imperative to supply 
Congress with the results of feasibility testing. Furthermore, this research benefits the forensic 
community by assessing the feasibility of this mechanism for evaluating the reliability of 
forensic DNA testing. AU known forensic DNA laboratories in the US. w e e  contacted for this 
study. Only laboratories and analysts that agreed to participate in the research were considered 
for blind proficiency testing. As for surveying defense attorneys and expert witnesses, due to the 
specialized and limited sample population, a snowball sampling technique was used to generate 
names of potential subjects. 

Because blind proficiency testing was being considered by the U.S. Congress as a 

2. The TaskdTests or Procedures Subjects Were Asked to Complete 

A Preparation of Blind Proficiency Test Specimens: 

W a n d  othw healthy adults known to them to have been willing to be biological specimen 
donors for other proficiency testing projects. IRB approved informed consent fonns were 
provided both to the subcontractor and to the volunteer donors (Appendix F-2). 
B. Subjects of Bliid Proficiency Tests: 

laboratories (and 7 reference laboratories) through routine channels as ifthey were regular 
evidence. Upon completion of the test, laboratories were notified the samples were proficiency 
tests, and were then asked to purge all results from relevant databases (Appendix I). 

A total of eight biological specimen donors were recruited by OUT subcontractor from among 

1) Forensic DNA Laboratories: Blind proficiency tests were submitted to 15 participating 
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2) Laboratory Analysts: Individual analysts of selected participating laboratories performed 
routine forensic DNA analysis on submitted blind proficiency tests, 

C. Subjects of Surveys: 
1) Forensic DNA Laboratories: Two IRB approved surveys were distributed to forensic 

laboratories, during Phases I and I1 of the study. In both instances, laboratories were asked to 
complete the survey according to instructions and return the survey to the UIC researchers. 
(Appendices D- 1, and D-4). 

2) Defense Attorneys: Subjects were asked to complete the IRB approved mail survey and 

3) Expert Witnesses: Subjects were asked to complete the IRB approved mail survey and 
return it to UIC researchers (Appendix D-5). 

return it to UIC researchers. Based on the content of self-reports, selected experts were 
approached for in-depth telephone interviews (Appendix D-6). 

3. Recruitment Procedures 

A. Blind Proficiency Test Sample Donors: 
Subjects were either staf f  members of the American Registry of Pathology who volunteered 

to donate samples for the manufacturing of blind proficiency tests or other healthy adults known 
to the American Registry of Pathology s t a f f  to have been donors for other proficiency test 
projects. The American Registry of Pathology routinely engages in the preparation of declared 
proficiency tests under its Forensic Identity Program that is available to clinical and forensic 
laboratories, and consequently employs standardclinically approved procedures for gathering 
such samples, 

B. Selection af &kij&ts for Blind Proficiency Tests: 
1) Forensk DNA Laboratories: Our goal was to antact every laboratory in the U.S. performing firensic 

DNA analy3ih;A list was compiled based on the National lnstinae of Justice DNA grantee list, the 
FBI's 1995:'&h1bined DNA Index System (CODIS) Survey laboratory register, and telephone 

2) Laboratow Asldysts: Laboratories and analysts that expressed interest in the blind testing program 
were issued agreement forms that outlined the procedures to be followed. Laboratores and analysts 
executing such-agreements were placed on a list of 1abora.tories eligible to receive the blind tests. 

e 

m: . 

C. Selection of Sukj6zts for Surveys: 
1) Forensic DNA Laboratories: Same as above. 
2) Defense AttomG$.'&d Expert Witslesses: Due to the highly specializtd and limited population of 

witnesses and afti3Wys with DNA expertke, the National Forensic DNA Review Panel provided 
names for the initial sample list, and then a snowball sampling techniqut was used to expand the 
sample pool. 
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4. Criteria for Inclusion and Exclusion of Subjects in the Study 1 

A. Biological Specimen Danors: 
Staff of the American Registry of Pathology and other healthy adults who have previously 
provided specimens for other proficiency tests were included. Those not wishing to 
participate were excluded. 

Ifthe laboratories indicated a williagness to participate in the blind testing portion of the project, they 
were asked to supply the researchers with a list of law enforcement agencies that routinely submitted 
biological evidence to them for DNA testing. They also i d d e d  other n d N A  typing fbrensk 
laboratories in their jurisdiction that would also routinely submit samples for DNA testing. We next 
contacted those law enf'orcemcnt agencies and laboratories to dctemuc * whichwouldagreetowark 
with us in preparing the blind "evidence" test sample to the laboratory (Appdices D-2 and D-3). 
The actual blind proficiency tests were, ke fo re ,  issued to that smslllcr subset of laboratories that 
indicated a willingness to participate and for which we were able to identi@ a law enforcemend 
agency or ccmduit laboratory willing to cooperate with us in submitting the sample. The laborato#s 
decision to participate meant that a "test" w e  may be submitted to it within a defined time period. 
Laboratories were assured their involvement was voluntary, could be discontinued at any time, and 
that laboratories and individual analysts would not bc identified in subsequent reports or publications. 
F u r t h ~ m ,  if at any point in the testing procsdure a labomtory analyst or supervisor became 
suspicious that the case before them was a test, they were to contact the project staff. Laboratories 
that indicated m our initial lc#erlsurvey insUirythatthey did not wish to participate in the study, as 
well as those that did not supply the necessary signaauts on the apement forms, were excluded 
from the blind proficiency testing. In addition, laboratories for which we were unable to locate an 
agency or laboratory that would submit the sample were excluded. 

C. Subjects of Survcys: 
1) This study surveyed all known faensic laboratories in the U.S. perfbnning DNA typing and 68% 

responded with survey inhimtion. Only subjects who replied to surveys were included. Those 
not replying to the surveys were excluded. 

2) Defense Attorneys and Expert Witnesses: Due to the highly sptcialized and limited sampJmg 
population, members of the National Forensic DNA R.eview Panel provided names far the initial 
sample list, and then a snowball sampling technique was used to expand the sample pool. Elm 
expert witnesses and six defense a#omeys returned survey results. 

/ 
i B. Forensic Laboratories: 

' 

e 

5. Risks, Deception, and Benefits of the Research 

A. The risks to the subjects (specimen donors, forensic laboratories, analysts, defense attorneys, 
and expert witnesses) were minimal. 
1) Biological Specimen Donors: 
We minimized the risk to specimen donors by 1) Using a laboratory (the American Registry of 
Pathology) and personnel experienced in the drawing of biological samples (using a trained 
phlebotomist) and the creation of proficiency tests; 
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2) Constructing a detailed consent form (Appendix F-2) which l l ly  explained the process by 
which the samples would be analyzed and (potentially) data based by the DNA typing 
laboratories in the research; 3) Warning the donor not to supply a sample ifthey had my 
concems over having their DNA profile included temporarily within a federal, state or local 
DNA database; 4) Obtaining assurances fiom participating laboratories that they would extra 
all databased DNA types at the completion of testing; and 5 )  Obtaining an assurance from the 
U.S. Department of Justice that 28 C.F.R pt. 22 would enable UIC and the subcontractor to 
resist any judicial administrative or legislative proceeding (such as a subpoena) process for 
obtaining the identity of a person submitting a biological sample without their written consent. 
2) Testing Laboratories: 
In terms of the blind proficiency testing, agreements to participate were secured, test samples 
were presented to the laboratories as “routine evidence submissions”, and were processed 
through normal procedures using their standard procedures. Therefore analysts were expected to 
perform standard DNA typing procedures for which they had been trained and which they 
performed on case evidence on a routine basis. Laboratories and analysts were assured they 
would not be identified. All blind proficiency specimens were tested for the presence of viral 
markers (hepatitis, HIV) in accordance with FDA standards to protect the forensic analysts who 
would be subsequently analyzing the sample. In addition, the Guidelines for DNA Proficiency 
Test Manufacturing and Reporting approved by the forensic community and which set standards 
for commercial proficiency test providers were followed. 
3) SurveyRespondents: 
Respondents were fiee not to respond to the various survey instruments issued during the course 
of the study and no laboratory organizations, law enforcement agencies, or individuals would be 
identified or associated with their responses in publication of final results and recommendations. 
B. The purpose of the study was to ascertain the feasibility of conducting external, blind DNA 
proficiency testing and to assess the associated costs and benefits. Therefore, “deception” was 
essential in this study. Blind DNA Proficiency test samples were introduced into voluntarily 
participating forensic laboratories. The test samples were disguised as actual cases. However, 
laboratories must have elected to be participants in order to receive such samples, and were 
informed they would be receiving such a disguised case at some point within a defined time 
period. Because laboratories were informed of study procedures, and had agreed to participate 
before the samples were issued to them, the risks associated with this “deception” were minimal. 
C. Individual forensic examiners and the profession-at-large shall benefit fiom this study to 
determine the feasibility of such testing. Many professionals and policy makers have called for 
the introduction of blind DNA testing as a method for insuring high quality control (QC) 
standards in the field. 

@ 

6. Confidentiality of Data 
A. Provisions Made to Maintain Confidentiality of Data: 
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Only the Principal Investigators and Research Assistants had access to the raw data. Raw data was not 
made available to anyone other than the principal investigators and mmch assistants. Data provided to 
the study advisory panel and, ultimately, in the final reports mntaimd no iddfms. 

* .  I'he Location Where the Data Is Kept 
Biological Donor Samples: 
The American Registry of Pathology agreed to destroy biological samples after preparation 
of the tests. All records were deleted fiom databases upon the completion of the blind tests. 
Blind Proficiency Test Data: 
Laboratory proficiency test results are kept in the locked oflice of principal hvdgator. 
Survey Data: 

Survey results are kept in the locked office of the Principal Investigator. Analyzed data are stored 
on password protected computer inside locked office of the Principle Investigator. Surveys will 
be destroyed 3 years aRer the completion of the project, in accordance to Mu standards. 

IIL The Dates the Project Was Approved By UIC Institutional Review Board 

1. April 2, 1996. IRB NO. H-96462. 
2. April 2, 1997. IRB NO. H-96-062. 
3. A@ 2, 1998. IRB NO. H-96-062. 
4. April 19, 1999. IRB NO. H-99-194. 
5. January 10,2000. IRB NO. H-99-194. . 
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F-2. Biologi cimen Donor Informed Consent Form I 

University of Illinois at Chicago 
Blind DNA Proficiency Testing Project 

BIOLOGICAL SPECIMEN DONOR CONSENT FORM 

I henby give my consent to donate a biological specimen 01 specimens to be used in the National Institute of Justice 
W study of the feasibility of blind DNA proficiency testing for the nation's forensic DNA testing laboratories. 
"he objective of this study is to prepare realistic biologid evidence items, such as would be encauntend in routine 
uinm laboratory casework, to see if such "evidence" can be submitted to forensic DNA testing laboratories through 
normal channels without the laboratory recognizing these items are actually a proficiency test If such pmcedum arc 
found f m i l e ,  they may prove to be important in programs to assure that such laboratories perform the highest 
Q n a l i t y m .  

The University of Illinois at Chicago (UIC) is the primary grantee for this project. The UIC Project has contraded 
with the American Registry of Pathology (ARP) to manuhctm biological Specimens for use in blind proficiency 
testing. Participation in this study is voluntary and your refusal to participate will involve no penalty or loss of any 
benefits to which you are otherwise entitled. Once you donate biological specimens you wi l l  have 14 days to notify 
the AFP representative that you have decided you do not want your Specimens included in this study. After 14 
days, you will not be able to revoke your decision to participate. 

You may choose to be a donor of blood, semen, vaginal swabs and/or oral (buccal) swabs. The biological 
sptcimtns willbe used to make stains on clothing or other materialst0 simulate the "evidence" gathered ina 
fictitious violent or sexual assault crime. The blood may also be used to simulate blood taken from a fictitious 
"suspect'' or '%dim''. After preparing the stains, the AFIP laboratory will retain any remaining portions of your 
sample until the conclusion of the project. At that time, the samples wil l  be destroyed. 0 
Any names or identifiers used in these simulated crime casts will be fictional. Your name will not be used or 
revealed to anyone. You should be aware, however, that even though your name wil l  not be used, the DNA profile 
d#ivad from yonr Specimen is highly individuatistic. The DNA testingtobt perfomud on yom specimen in this 
study is for jdentification tlurw ses only and will not be used for any other clinical, medical or genetic purposes. The 
Project Directors are neve~eless mindful of the concern the public has about any type of DNA testing and will take 
every p h o n  to protect this sensitive information. 

Ifyou donate blood, a blood Specimen will be taken by means of phlebotomy and you will take full responsiibility 
for the minimal health risks associatedwiththisprocedure. You also understand that this specimen willbe tested 
far hepatitis B, hepatitis C and human immunodeficiency virus (AIDS) markers. Any positive results willbe 
brought to your attention. 

The DNA testing laboratories that receive these simulated cases will detCrmine the DNA types of the biological 
~8evidcnce,n and compare types from the "evidence" with those 0f"victims" and "suspects" in the fictitioas me.  

Besides making the above comparisonS, it is a routine for some forensic DNA laboratories to enter the DNA tvpes of 
biological evidence into local, state, and possibly a national computer data base. Thae databases are used by 
forensic laboratories to determine if biological specixnen DNA types in a Criminat investigation "match" the DNA 
types from any other cases, and if the DNA types match those of known offkden. Many stam have passed laws 
that require persons convicted of Certain serious offenses submit blood samples to authorities for DNA typing and 

Even though none of the participating laboratories will know the true identity of the Specimm donor, because of the 
psi i i ty  of y m  DNA profile being entered into a DNA database we want to fully disclose to you the following 
possiiilities. We consider these possibilities to be exceedingly remote, and thus the potential risk to be very small. 

Ultyintodatabases. 
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Because the forensic testing labmuny wil l  presumably believe this to be an actual case, your DNA prome maybe 
tmmonuil~ entered into one of these DNA databases to dmnnine if it corresponds to any ofthe DNA profiles 
already in the data base, either from known convicted offenders, or €tom other unsolved crimes in that localitg, state 
or throughout the country. We do not know with certainly how long your DNA profile might be in one or more of 
thest DNA databases, but it could range from a m a m  of daysup to several mantbs. 

As soon as the laboratory q r t s  its results to the law enforcemat agmcg which rmbmi#edthe fictitious case 
"cvidtILCt," the laboratory will be informed immediately that the case they just worked was a fictional cadtest and 

inthis 
fescarch that they wil l  immediately remuve any and all DNA types and profiles fiam this fictional case that may 
havcbcen entered into auy DNA computerized databases. Laboratories will alsobe tequesttdto destroy the actual 
proficienq test stains and any subsamples or DNA prepared from them at the conclusion of the pmjcct 

The Project Directors wil l  also request the laboratorgto s e d  us a writtenstatemcntverifjlingybar DNAproBehas 
been removed fhmthe relevant computerized databases, and that Au prosciency-test stain specimens havebeen 
destroyed. You should be aware, however, that although we have agreemmts in advance and that we furthu setk 
asmanax that any donor's DNAprofile has been deleted, there is a m t e  chance this deletion will not occur and 
your DNA pro& could be left in the filc. 

In addition, ifyouhave reason to believe that your DNA profile from some past, present or future act maybe 
included in a law enforcement DNA data base, you should not participate in this study. We issue this warning for 

and that law required yuu to donate a blood spedmen for DNA dabba&hg, a "match" may occur= 
existhg profile and the DNA profile derived from this new fictitious case. Secondly, while your DNA profile 
from this fictional case isbeing stored in a database, yonbecome involved in some act that would lead a law 
enforcement agemy to enter your DNA profile into a data base, your DNA profile from the proficiency test 
specimen might be matched with the DNA prohle from the real case and the police may seek yomtrae iderbitp. If 
such a "match" does occur between the DNA derived from a criminal inquiry and the DNAinthis fictional case, law 
enforcement authorities could stek to determine your true identity from the ARP which obtained pour biological 
specimen. Weare authoxized, however, by the Code 0fFaderal Regulationstoprotectyouridentity. UIC, as a 
primary g m t e ,  and ARP, as biological specimen ahontnmor, will not reveal your idmtity, nor may such 

not real evidence. The project directors have obtained written asrmrancts h m t h e  laboratdes- ' 

the followingreasons: ifyouhavepreviouslybeen conv id  ofa crime ina stab that has a DNA * law, 

i n f i ~ o n b e u s e d  in anyjudicial proccading, WithOlItyaur written consm. 

My signature on this fonn, giving consent to be a donor of a specimm (or Specimtns) forppamtm ' ofblind 
proficiency-testing samples, indicates that: i) I have read and understood the explanations ofthebenefits and risks of 

Should you have any questions about the research and rights ofresearch subjects, you may contact either James 
Canik, rcprcSeating the ARP contract laboratmy (301) 319-0210, or either M. Joseph L. Peterson ox Prof. Robgt 
E. Gaemda, Co-Principl Investigators, University ofIllinois at Chicago, (312) 413-0439. Ifyou have any 
additional amcems about your rights as aparticipant in this study, yon can contact the UIC 086iCe for Protection 
fbm Rtscarch Rislrs at (3 12) 996-9299. 

this donation; ii) my consent is given freely and without coercion; and iii) any Questions I asked were answmd 
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G. EXAMPLE SPECIFICATIONS FOR MANUFACTURING OF 
BIOLOGICAL EVIDENCEKASES 

There are two REFERENCE Labs: (names / addresses given) 

/ There are four DONORS total, two males and two females. They are referred to as Male 1, Male 
2, Female 1, and Female 2. 
Cases x through x will be manufactured using Male 1 and Female 1. 
Additiond cases will be manufactured later using Male 2 and Female 2. 
For now, only specimens fiom Male 1 and Female 1 will be collected. 

I 

CLOTHMG from Donors 
If possible, obtain a set (under and outer) of well-worn clothing from each donor. Underwear 
fiom Female donors is especially important. It should be thoroughly worn, and not washed 
before donation to you; it should not be worn within 96 hours after sexual intercourse, nor during 
menstrual period. 

BIOLOGICAL EVIDENCE Collection fiom Donors: 

Self-collection of vagmal swabs by Female donors (general): Do not collect during menstrual 
period (i.e. should be blood-fiee). Do not collect within 96 hrs of intercourse. Collect four swabs 
at a time. Wait a day or so (min 12 hrs) in between collections. 

I() 
Self-collection of semen specimens by Male donors (general): Collect specimen into a clean 
(sterilized ifpossible) container, and store in a fiig until delivered to you. Specimen should not 
be contaminated with any other body fluids, or other materials (such as lubricants). Specimen 
must not be contaminated with body fluids from any other person. 

REFERENCE and A R C M  

Collect three purple-top vacutainer (EDTA) tubes, approx 7 mL, from Male 1 

Collect three purple-top vacutainer (EDTA) tubes, approx 7 mL, fiom Female 1 

ONE tube fiom each donor used to aliquot archival known bloodstains, retained by you. 

ONE tube from each donor, labeled “MALE l”, “ F E W  1” sent asap by FedEx in Styrofoam 
container with cold-paks or ice to CSP reference lab. 

ONE tube &om each donor, labeled “MALE l”, “FEMALE 1” sent asap by FedEx in styrofoam 
container with cold-paks or ice to OSP reference lab. 

223 

 and do not necessarily reflect the official position or policies of the U.S. Department of Justice. 
 been published by the Department. Opinions or points of view expressed are those of the author(s) 
This document is a research report submitted to the U.S. Department of Justice. This report has not 



ONE vaginal swab self-collected fiom FemaIe 1, to which has been added at least 50 pL self- 
collected semen fiom Male 1, and then thoroughly dried (in the same manner as described below 
for individual cases) sent to xxx Reference Lab. 

ONE vaginal swab self-collected fiom Female 1, to which has been added at least 50 pL self- 
collected semen fiom Male 1, and then thoroughly dried (in the same manner as described below 
for individual cases) sent to xxx Reference Lab. 

ONE vaginal swabs self-collected fiom Female 1, air dried, retained by you (Archive) 

200 pL, semen fiom Male 1, fiozen at either -20' or -70' , retained by you (Arcbive) 

Summary of Specimens needed fiom the donors (required for manufacture of case evidence) 

Female 1: three purple-top vacutainer (EDTA) tubes (Ref/ Archive) 
one red-top tube of blood (approx 7 mL) (Case x) 
purple-top (EDTA) tube sufficient to yield 1-2 mL (Case x) 
purple-top (EDTA) tube sufficient to yield 1 mL for blot card AND 15-20 mL 

for spatterhmear onto shirt (Case x) 
purple-top (EDTA) tube suflicient to yield 2-3 mL for bloodstain card (Case x) 
three swabs using any available (Ref/ Archive) 
pair of swabs using xx kit swabs (Case x) 
pair of swabs using rrx-consistent kit swabs (Case x) 
set of well worn clothing; esp. panties, underclothmg 

pair of swabs using xx-consistent kit swabs (Case x) 
(One pair of panties for Case x) 

Male 1 : three purple-top vacutainer (EDTA) tubes (Ref / Archive) 
one red-top (clot) tube (Case x) 
one purple-top tube (Case x) 
purple-top (EDTA) tube sufficient to yield 1-2 mL (Case x) 
purple-top (EDTA) tube sufiicient to yield 1-2 mL (Case x) 
purple-top (EDTA) tube sufficient to yield 1 mL (Case x) 
purple-top (EDTA) tube sufficient ot yield 2-3 mL (Case 4x 
semen specimen 300-350 pL for swabs (Ref / Archive) 
semen specimen 100-150 pL (Case x) 
semen specimen 100-150 pL for swabs + 100-200 
semen specimen 100- 150 pl., (Case x) 

for panties (Case x) 
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CASE x. Sexual Assault Case - will be submitted for DNA typing to xxxxxxm by xxx 
XX)(XXXXXXXXXXXX Police, Forensic Science Laboratory, Attn: 

supplied to you: 
1, One pair (2) vaginal swabs in factory-sealed packaging (&om xx standard kit); 

2. One red-top vacutainer tube, with bubblewrap container @om xx kit) 
3. Cotton cloth swatch, about 2.5 x 4 inches 
4. Cotton cloth swatch, about 2.5 x 4 inches 

Case assembly: 
1. Female 1 self!-collect semen-fiee, blood-fiee vaginal swabs using both vaginal swabs 

described in #I above - follow general guidelines for swab collection. Allow swabs to air dry. 
CareWy return swabs to factory-supplied paper container. Provide swabs to you. 

2a. Collect blood by venipuncture fiom Female 1 into red-top vacutainer described in #2 
above, sufficient to fill tube. 

2b. Mix up the blood in the vacutainer; then pipette out blood onto the 2.5 x 4 inch cloth 
swatch to form a "circle" of bloodstain. Cover a significant portion of the cloth, but leave white 
cloth space at the ends for writing. Allow to air-dry. This will be "victim" blood/bloodstain. The 
tube can be labeled with name of victim (Lname, FName), date, time and initials of phlebotomist 
(do not have to be the real initials). The date on this tube should pre-date the date on the 
%uspect" tube by at least 10 days. 

assemblable cardboard box for swabs after collection (fiom xx kit) 

3a. Collect blood by venipuncture fiom Male 1 into purple-top vacutainer, sufficient to 

3b. Mix the blood in the vacutainer; then pipette out blood onto the 2.5 x 4 inch cloth 
' yield2-3mL. 

swatch to form a "circle" of bloodstain. Cover a significant portion of the cloth, but leave white 
cloth space at the ends for writing. Allow to air-dry. This will be "suspect" bloodstain. Its 
container can be labeled as "suspect" / "Lname, FName" 

4. Have Male 1 self-collect semen specimen into a clean (sterilized ifpossible) container, 
and store in a fiig until delivered to you - follow general guidelines stated above. 

5. Mix up Male 1 seminal fluid specimen to insure maximal homogeneity; then add a 
quantity of semen sufficient to contain at least 200,000 sperm cells (300 - 500 ng DNA) [figuring 
about 2.5 pg DNA / cell] to each swab collected &om Female 1. Mow swabs to air dry. Package 
in white assemblable cardboard box provided with kit. 

I 
I 

FOUR items (pair of swabs is considered one item) will be supplied to the submitting agency for 
this case. 
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case 1 “Scenario” 

State of xx v. LName, FName 

Fname LName (WM, DOB 4/5/69) is accused of sexually assaulting Fname LName (WF, 
DOB 8/23/65) in her home in -, -- on July 17,1997. In this case, victim knew who the 
alleged perpetrator was, though she had not had any personal contact with him prior to the 
incident. Suspect denies the assault, and any contact with the complainant. 

Victim called police shortly after incident. Taken to hospital E R  Kit taken. 
Suspect located several days later, questioned, and arrested. Exemplar specimens taken 

Circumstances of this case / investigative information / suspect’s background indicate that 
pursuant to court order several days after arrest. 

a search of the CODIS database for this suspect’s profile may be indicated. 

Transmittal to Agency / Conduit Lab - With Biological Evidence Specimens 

XXXXLaboratory, ATTN xxxxxmc 

Included in this package are: (1) this page, indicating what is being shipped, and 
instructions for completing the submission of the ‘‘case’’ to the DNA lab; (2) a copy of our 
manufacturing specifications for this “case”; and (3) a brief “scenario” around which the “case” 
was constntcted. 

You should receive in this package (fiom the blind PT test manufacturer): 

Pair of vaginal swabs, marked: “Fname Lname” / BT Female 1 
[each swab spiked w/ at least 200,000 sperm cells (300 - 500 ng DNA) 

Red-top tube fiom xx kit, marked: Lname, FName / July 17,1997 / 9:30 p.m. / L.M. 
Blood fiom this tube was used to make the ‘’victim” bloodstain on cotton cloth. 

One approx. 2.5 x 4 inch cloth swatch with a “circle” of bloodstain, marked: ‘‘Lname, FName“ / 
BT Female 1 

One approx. 2.5 x 4 inch cloth swatch with a “circle” of bloodstain, marked: “Lname, FName” / 
BT Male 1 

BE SURE TO DISCARD ALL PACKAGING USED BY THE PT UANUFACTURER, AND 
AS NECESSARY, RE-PACKAGE ITEMS IN PACKAGING 
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Any questions about the specimens, call XXX;~W~XXXXX or Bob Gaensslen at 3 12-996-2250. 

Please make copies of all paperwork prepared in connection with the submission of this “case” to 
XXXXYUL Ifxxxxxx should call with any questions about the “case”, please make a note of their 
inquiry for the files. 
Send copies of all the paperwork to: Dr. RE. Gaensslen, Forensic Science (M/C 866), UIC 
College of Pharmacy, 833 S. Wood Street, Chicago L 60612-723 1. 

Please not@ Bob Gaensslen at 3 12-996-2250 or Joe Peterson at 3 12-413-0439 immediately 
when results / report are received from XXXXXX. 

We have agreed with participating labs to come clean about a blind PT ifthey suspect a case they 
have is a test, and if they ask us. Ifthis “case” should be detected, and thus “blown” for some 
reason, we’ll let you know right away. 
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H. REFERENCE AND TARGET LABORATORY DNA TYPING DATA 
Results of Blind Proficiency Feasibility Trials - Phase 1, Tests 1-5, RFLP and PCR - 1 

Male 1 I Female 1 
T a l - 5  RFLP PCR 

D1S7 D2S44 D4S139 DSSllO D10S28 D17S26 D17S79 DQAl LDLR GYPA HBGG 

Reference 1 

BTMalcl 5332 1934 9159 5371 1483 5165 

blood 3502 1816 5480 3460 619 3085 

M f B C V -  5336 1943 9251 5408 1453 5168 
swab 

3505 1813 wn w e  615 3103 

BTF-1 4344 3172 8773 2604 2138 10939 

bkod 3072 7267 1667 1825 4984 

F ~ v -  4371 3175 8842 2618 2194 1- 
swab 

3076 7297 1657 1021 5010 

MHnrb(F 4376 3184 8888 2818 2194 10941 

3082 7343 1646 1822 5027 
onlv) 

-2 

1.3,4.1 B AB AB 

1.3,4.1 B AB AB 

l.l,l.2 AB AB A 

1.1.1.2 AB AB A 

1.1,1.2 AB AB A 

BT-1 54261 19901 94571 54401 152211520 154811557 1.94.1 B AB AB 
5485 1974 9496 5488 

JaK) 1884 5651 3516 
bkod 36761 18671 55501 35011 8571654 1327 I1310 

Mffacv- 54151 19821 93501 54691 151411513 1549l1540 1.3,4,1 B AB AB 
m b  5437 1968 9488 5443 

35701 1MQl 55761 351513517 13231 1310 
35g1 1861 sw8 

D7S8 GC DlS80 

A C 24 

A C 24 

AB AB 15,24 

AB AB(C) 15,24 

AB AB 15,24 

A C 24 

A C 24 
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BTFarnefel 44781 

bkod 
4421 

F h c w  54151 
swab 5345 

4499 I 
4462 
3599 I 
3596 

m ( F  44151 
aJv) 4414 

32701 80851 
3252 9148 
31851 74721 
3142 7488 

32711 89641 
3252 8981 
31141 73901 
3120 7484 
19751 56701 
Iga3 5582 

100311076 

32381 90491 
32659050 
31491 74441 
3108 7443 

26501 22331223s 1757l1760 1.1,1.2 AB AB A AB AB 1524 
2640 
16931 185411881 139411394 
1885 

54691 223212243 176711762 1.1,1.2 AB AB A AB AB 15,24 
5454 
35171 107711072 140211394 
3493 
26501 151511527 
2Wi 

169711605 

26501 223212240 17&011750 1.1.1.2 AB AB A AB A 0  15,24 
2654 
16761 186111865 139511394 
1605 
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Results of Blind Proficiency Feasibility Trials - Phase 1, Tests 1-5, RFLP and PCR - 2 
MalelIFemlel 
T a l  - 5  

RFLP 
D1S7 02544 

ET& 1 
Female 

blood 
F F r a c w w a b  

Mala 5327 
351 4 

MFlaov-swab 

Erred 2 
Female 

blood 

F Fnc panty 

Male 
MFmcv-Bwab 

F Ffacvsvusb 

M FnJc panty 

mest 3 
Female 4346 

Bkod 

W B M  5331 
3504 

Evid3s 4333 

E N S  4333 

Evfd3c 4333 

Evrcl3d 4330 

EM% 4342 

Evkf3f 4347 

1957 
1 832 

31 71 

3082 

1935 
1817 
31 64 
3076 
31 61 
3074 
31 58 
3082 

3172 
3082 
3174 
3074 
31 64 
3076 

PCR 
De139 D5S110 DlOS28 D17S26 017S79 DQAl LOLR GYPA HBGQ D7S8 GC DlSBO 

91 96 
5458 

8777 

7271 

91 84 
5471 
8829 
7260 
8838 
7260 
8789 
7260 

8869 
7269 
8823 
7258 

7276 
am 

5415 101 
3471 

2603 2193 

1651 1826 

5374 1483 
3460 617 
2597 2191 
1645 1818 
2595 2189 
1845 1818 
2594 2196 
1645 1827 

2594 2193 
1640 1826 
2595 2193 
1848 1826 
2597 2193 
1648 1825 

1.1,1.2 

1.1 .12 
(1.3,4.1) 

1.3,4.1 

1.3.4.1 

1.1 ,1.2 

1 .1,4.1 ' 
1.1 ,1.3 
4.1' 

1.3,4.1 
1.q4.1 
1.3.4.1 

1711 

1357 

1517 
1281 
1704 
1 354 
1709 
1360 
1707 
1380 

1707 
1365 
1708 
1358 
1709 
1358 

AB AB A AB 

AB AB A AB 

A B AB AB 

B AB AB A 

(B) 

AB AB A AB 

AB AB A AB 
AB AB A' AB 

B AB AB A 
B AB AB A 
B AB AB A 

AB 

ABC 

C 

C 

AB 15.24 

ABC 15,24 
ABC' 1524 

C 24 
C 24 
C 24 
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Results of Blind Proficiency Feasibiltty Trials - Phase 1, Tests 1-5, STR - 1 

THO1 CSFlPO D3S1358 W A  FGA D5S818 

719 10 17.18 1B 20,24 10,13 

7,Q 10 17.1 8 19 20,24 10,13 

7,8 11,13 15 17 1922 11,12 

7,8(9) 11.13(10) 15 (17,18) 17(19) 1522(20.24) 1ls12(1o113) 

7,8 11,13 15 17 19,22 11.12 

0133317 

12 

12 

11 

11(12) 

11 

07- 

10 

10 

11 

ll(10) 

11 

BT Famale 1 
blood 
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Results of Blind Proficiency Feasibility Trials - Phase 1, Tests 1-5, STR - 2 
Mdel I fmabI  
Tests1 - 5  

STR 
TPOX THO1 CSFlPO 63Sl358 W A  FOA OS3618 D13S317 D7sBM 

BTed 1 
Fen& blood 

F Fracv-wab 

mest2 
FamaleMaad 8 7.8 7,9 

FFNOV-SW~~ 8' 7.w c,7,9 
F Fmcpanty 8,9 7.8 6',7,9 

9. 
Mak 8.9 7.9 6 

M F m w ~ n b  8.9 7.9 6 
M Fmopanty 8.9 7,9 6 

FWldeBkod 
Bfert 3 

Evld 3s 

Evld 3b 

EW 30 

EIlld 3d 

Evld 30 

Evld 3f 
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e 

Results of Blind Proficiency Feasibility Trials - Phase 1, Tests 6-10, RFLP and PCR - 1 

Male 2 I Female 2 
Female 3 RFLP PCR 
T-6-10 

D1S7 02544 M 1 3 9  DSSllO DlOS28 D17S7Q DQAl LDLR GYPA HBGG 07S8 GC DlS80 

Reference 1 

B T W 2  7213 3383 15650 5105 4926 
blood 5185 1603 4812 2235 1863 1.2.1.3 B AB AB A AC 

Mfiacvswab 7171 

MfmcvQwab 7176 

51 63 
BTFe1riale2 6760 
Mood 4675 

F-wwab 6730 

4658 
BTFemak3 9109 

Mood 6105 

2l2 
51 36 

a3 

22 

3364 

1 592 
3397 

1602 
1848 
1602 

1 641 

1596 
2688 
1 787 

15573 5094 

4577 2 2 2 3  
16216 5120 

4602 2225 
6762 5494 
67052955 

8 8 4 6 5 4 8 4  

6664 2931 
6812 5447 
5952 1726 

4903 1.2,1.3 B AB AB A AC 

1856 
4938 1.2,1.3 B AB AB A AC 

1861 
1835 
1733 1.3,4.1 AB A A AB BC 

1830 1.3.4.1 AB A A AB BC 

1731 
1224 
1128 123 AB A B AB AB 

Ffmcv-OWBb 9071 2650 8726 5406 1216 1.2,3 AB A B AB AB 
2r3 

6086 1778 5881 1702 1115 
I(drr#lcc2 

B T W 2  7262 3429 17185 5164 5017 1787 
bkod 5227 1631 4670 2254 1892 1588 1.2.1.3 B AB AB A AC 18,24 

Mfmcwwab 7344 3434 17328 5173 Sazz 1797 1.2,1.3 B AB AB A AC 18,24 

Mfrwwmab 7326 3447 17195 5181 5016 1789 1.2.1.3 B AB AB A AC 18.24 

212 
5233 1642 4643 2265 1905 1601 

2/3 
5255 1638 4682 2264 1890 1589 
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Results of Blind Proficiency Feasibility Trials - Phase I, Tests 6-1 0, RFLP and PCR - 2 
Male 2 I Fcmab 2 
Female3 RFLP 
T-6-10 

D1S7 D2S44 D4S139 D5S110 
1859 8743 

Ffnxv-swab 6845 

4722 
BTFsmde3 9354 

bkod 6237 

Ffracv-swab 9324 

6202 

212 

213 

BTCd 6 
Female 3 Btood 

FfracvaWsb213 
MfWV-8Wb2t3 

kMe2buccd 

mest7 No 

BTart 8 No 

B T a  8 No 

16lQ 6744 

1866 8766 

1626 6795 
2714 6895 
1824 6028 

2 8 8 5 w o 6  

1809 6043 

b a n d s l z a  

b a d e k e  

b a n d a h !  

5525 
2968 

5533 

2988 
54&8 
1714 

5483 

1728 

data 

data 

data 

PCU 

DlOS28 D17S79 DQA1 LDLR GYPA HBGG 0758 
1840 1501 
1758 1299 1.3,4.1 AB A 

1847 1504 1.3,4.1 AB A 

1763 1309 
1247 1500 
1141 1313 1.2.3 AB A 

1232 1514 12,3 AB A 

1134 tj06 

133 AB AA 
1.2,1.3 0B A0 

1.2,l.a BB AB 

A 

A 

B 

B 

BB 
AB 

AB 

AB 

AB 

A 0  

AB 

AB 
AA 

hA 

GC DiSSO 

BC 24 

BC 24 

A6 24,30 

A 0  24.30 

AB 
AC 

AC 
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Results of Blind Proficiencv Feasibility Trials - Phase 1. Tests 6- 10. STR - I 
Male 2 I F m k  2 
Femab 3 STR 
T d 8 - 1 0  

TPOX THO1 CSFlPO 0351358 W A  FGA D3S1358 WS818 

Rebmncel 

BT Mak2 
wood 8.8 9.3,9.3 10,lO 

Mfrclcv- .wd,2 /2  8,8 9.3.9.3 10,lO 

Mfm~v-evmb2l3 8,8 989.3 10,lO 

BT Female 2 
Mood 8.11 6.9.3 11,12 

F fiacvawab2/2 8,ll 8.9.3 11,12 

BT F-b 3 

bkod 8,ll 9.9 10,ll 

Ffracv-smb2t3 8,11 9,9 10.11 

Refemlea2 

B T W 2  
#ood 

M h - 2 / 2  

Mhwwcwrb2t3 

15,17 15,17 20,25 15,17 

15,17 15,V 20,25 15,17 

15,17 15,17 20,2!5 15,17 

16.17 15,17 18.20 16.17 

16,17 15,17 18.20 16,17 

i7,m ie,ia 23.23 i7,ie 

17,18 16.18 23,23 17,18 

11,12 

11,12 

11,12 

11.14 

11.14 

11,12 

11.12 

D13S317 

8.1 1 

8,11 

8,11 

11.11 

11,11 

1q12 

10.12 

D7S820 

9,13 

9,13 

9,13 

10,12 

10,12 

1q11 

10.1 1 
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a 

Results of Blind Proficiency Feasibility Trials - Phase 1, Tests 6-10, STR - 2 
Male 2 I Female 2 
F e w  3 STR 
T m d - 1 0  

TPOX THO1 CSFlPO D3Sl358 \MIA FGA 0351358 D5S818 Dl35317 D7S820 
Bl F a n d a  2 

blood 

B l a 6  
Femala 3 Bbad 

Mda2buccal 
F f r a c W b 2 B  
Mfracwwab2B 

Blest 7 

B l e d  8 

Blest8 
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Results of Blind Proficiency Feasibility Trials - Phase 2, RFLP and PCR - 1 
Phase 2 Tests 
T & s  11 - 15 RFLP 
Ml,M?(LFl 

D1S7 D2S44 De139 055110 D l  OS28 D17S79 

Refereme 1 
Male 1 
Male 2 
Female 1 
ET242 > BTZ-Ml 

Q2 unspedfkd (b M2 vidm) 

Reference 2 
Male 1 
Mate 2 
Female 1 
BT2-M2 > BM-Ml 
Stains 1x3,s 
Stain 6 
stain 4 
stain7 

Refannch 3 
Male 1 
Male 2 
Famala1 
Bf2-F1> Bl2-Ml 

A Right Hip 
BFrontdRtgMLeg 
CFmntdLaRLng 

R d e r ~ b ~ e 4  
Male 1 
Mak 2 
Fsnrslel 
BT2$1> BTZ-Ml 

Pants R rt thigh (Mi) 
W B tt pocket (Fl) 
pMQCMwgh(F1) 

PCR 

DQA1 LOLR GYPA HBGG D7SB GC DIS80 

1.1,1.2 AB A A A AB 
1.2,4.1 B A A AB BC 
12,4.1 AB A B El AC 

1.2,4.1 B A A AB BC 
1.1.12 AB A A A AB 

1.24.1 (1.3) B A@) A@) AB BC 
1.3,4.1(1.1;1.2) B(A) A(B) AC(B) AB (A)BC 

1.1.12 
1 .%4l 
1.2,4.1 

1.1.1.2 
1.24.1 

AB A A A 'AB P,25 
B A A AB BC 18.24 

AB A B B AC 25.28 

AB A A A A 0  223 
A0 A B B AC 2S.28 
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. 

Reference 6 DlS7 D2S44 
Male 1 246111854 288412322 
Mala2 440513824 3S32028 
Famakl 8305 411W17 
BT2-Fl w BTzhELI 

QlAriclhtuuDerth&hI 6285 41o(y3398 

6297 4112/3407 
245711847 2877i2314 

QlD flghtthigh (Fl) 6302 4106/3402 
Q l E h I d e r t ~ c u l f ( F 1 )  6307 411213398 
QlF kn mh (Fl) 6312 410613407 

D4Sl39 
374713161 
613214678 
2214018122 

degrleioi 

22006/8120 
3733/3158 
mG4/8119 
2056418119 
21354/8110 

D5s110 
27loH933 
284m667 
25611251 1 

2572/24%6 

2577/2495 
27W1937 
2576l2502 
257212493 
257412501 

Dl OS28 
296711 261 

3487 
1 763 

1 759 

1 758 
2961 I1 258 

1 754 
1756 
1 754 

D17579 
152811452 
171711520 
176W1375 

175411371 

175911 372 
152611 449 
17Wf 373 
175811377 
1753/1370 

DQAl 

1.1,1.2 
12,4.1 
1.2,4.1 

1.2,4.1 

1.14.1 
1.1 ,1.2 
1.2.4.1 
1.2,4.1 
1.94.1 

LDLR 

AB 
B 

AB 

AB 

AB 
AB 
AB 
AB 
AB 

GYPA 

A 
A 
A 

A 

A 
A 
A 
A 
A 

HBGG D7S8 

A A 
A AB 
E B 

B B 

B 0 
A A 
B B 
B B 
B B 

GC DlsBo 

AB 
BC 
AC 

AC 

AC 
AB 
AC 
AC 
AC 

238 

 and do not necessarily reflect the official position or policies of the U.S. Department of Justice. 
 been published by the Department. Opinions or points of view expressed are those of the author(s) 
This document is a research report submitted to the U.S. Department of Justice. This report has not 



Resuhs of Blind Proficiency Feasibility Trials - Phase 2, RFLP and PCR - 2 
Phase 2 Tests 
1-11 -15 RFLP 
M1,MZBFl D2S44 M 1 3 D  DsSl10 DlOSZ8 D17S79 
BT 11 
R Davis (v) mle 21 

Q1 Pants A,C,D,E,G,H 
Ql Pants B.F 
BT 12 
Jane M- (v) [F-k 11 2LB-1 
Alan B w r  (8) [Mak 11 3461 
BTZ-Fl> BTZ-Ml 
Pants 1-Rl 
Pants 1-R2 
Pants 1-R3 
Pants 1-R4 

K Harris (s) {Mak I] 
8T2-M2 > BT2-W 

l-Rl-l-R3 coukl be 2-LB1 not SLB1 
1-R4 COUW be 3481 nd 2-LBl 
BT 13 
Debbie Hamra (v) [Female 11 
Ron Hsrrera (s) [Male 1) 
BTZ-FI BT2-W 
Pants (lab Weqntd am Ron’s) 

(21-3 and Q1-8 
BT 14 
Thenrsa Hunt (v) [Female 11 
Jerome Frederidrs (8) (Male 1) 

Pants most stains (1-13 8ncllS) 
Pants one stain (14) 
B f  16 
Anne Marie Crawfoni (v) [Female 11- 
RyanAlknDwis(s)(Maklp3A 
BT2-F1> BT241 
Pa-1 - Four weas 
-1 
atherthreeareas 
*DQ,PM,Dllod-typanot- 

Q1-1 

BT2-Fl’ BTZ-Ml 

PCR 
DQA1 LDLR GYPA HBGG 0 7 9  GC 01SBo 

1.2,4.1 B A A AB BC 
1 .l ,1.2 AB A A A AB 

1.2,4.1 B A A AB BC 
1.1,1.2 AB A A A AB 

1.2,4.1 AB A B 
1.1,12 AB A A 

1.24.1 AB A B 
1.1,1.2 AB A A 

smtv 
vnots 

B AC 
A AB 

B AC 
A AB 
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i e 

Results of Blind Proficiency Feasibility Trials - Phase 2, STR - 1 
Phase 2 Tssts 

Ml,MZ&Fl 

Reference 1 
Male 1 
Male 2 
Female 1 

Tedsll-15 

BT2- > BT2-M1 

a2lmspdbd(isru2 
vi-) 

Referama 2 
Male 1 
Male 2 
Female 1 
BT2-W > BT2-Ml 
stains 1,2#3,5 
Stain 6 
Stah 4 
!3taln 7 

Refemla 3 
Male 1 
Male 2 
Femab 1 

A Right Hip 
B Fmnt of RlgM Leg 
CFrontdLeftLq 

Reference 4 
Male 1 
Male 2 
Fenmbl 
ET241 > BT2-Ml 

hnb A rtthigh (M1) 
Pants B rt poclcet (Fl) 
P8nb C M th@h (Fl) 

BT2-Fl> BT2-Ml 

STR 

TPOX 

8.1 1 
8 
11 

8 

8,ll 
8 
11 

8 
8,ll 

8 
8 

8.1 1 
8 
11 

11 
8,ll  
11 

8.1 1 
8 
11 

8,11 
11 
11 

THO1 

7,9.3 
99.3 
9.3 

9,93 

7.9.3 
9,9.3 
9.3 

9,9.3 
7,9.3 
9.93 
9,9.3 

7,9.3 
q9.3 
9.3 

9.3 
73.3 
9.3 

7,9.3 
9.9.3 
9.3 

7,9.3 
9.3 
9.3 

CSFl PO 

10.11 
11 

10,12 

11 

10.11 
11 

10.12 

I 1  
10*11 

(10),11 
11 

10,ll 
11 

10.12 

10,12 
10,ll 
10,12 

10,ll 
11 

10,12 

10,ll 
10,12 
10,lZ 

W A  D16S539 D75820 

14.16 10,ll 8,lO 
17 12,13 10,12 

19,20 10,13 10.11 

17 12,13 10,12 

14.16 10,ll 8,lO 
17 12,13 10,12 

19,20 10,13 10,ll 

17 12,13 10.1 2 
14,16 10,ll 8,lO 
17(18) (10),12,13 (8),10,12 

17 12,13 1412 

14.16 10.11 8,lO 
17 12.13 10.12 

19,20 10.13 10,ll 

19,20 10,13 10,ll 
14.16 10,ll 8,lO 
19.20 10.13 10,ll 

14,16 10,ll 8,lO 
17 12.13 10,12 

1 9 3  10,13 10.1 1 

14.16 10,ll 8.10 
19,20 10,13 10,ll 
19,ZO 10,13 10,ll 

D13S317 

12 
11,12 
8,11 

11,12 

12 
11,12 
8,11 

11,12 
12 

11,12 
11,1z 

12 
11,12 
8,11 

8,11 
12 

8,11 

12 
11.12 
8.1 1 

12 
8,11 
8.1 1 

OS81 8 

9.13 
9,10 
11.13 

9,10 

9.13 
9,10 
11,13 

9.10 
9,13 

9,10,(11),(12) 
9,10 

9,13 
9,10 
11,13 

11,13 
9,13 
11,13 

9,13 
9,10 
11,13 

9,13 
11,13 
11,13 

FGA 

19.23 
21,24 
20,24 

21.24 

19.23 
21,24 
20,24 

21,24 
19.23 

21.24 
21 , m 2 4  

D3S1358 D8Sl179 D21S11 

17,18 12.15 28,29 
15.17 13.14 30 

28 15.17 13,16 

15,17 13.14 30 

17.18 12.15 28.29 
15.17 13.14 30 
15,17 13,16 28 

15,17 13,14 30 
17,18 12.15 28,29 

15d1 e),17 1 3,14,(15) 0 , m  
15,17 13,14 30 

D18S51 Amdo 

17,18 
17,18 
12.17 

17,18 

17.18 XY 
17,18 XY 
12,17 XY 

17,18 XY 
17,18 XY 
17,18 XY 
17,18 XY 
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TPOX THO1 CSFlPO W A  D16S539 D7S820 D13S317 D5S818 FGA D3S1358 DBs1179 D2lSll D1-1 Amak 
Reference 6 
Male 1 8,11 79.3 10,ll 14,16 10,ll 8,lO 12 9.13 19,23 17,18 12,15 28.29 17.18 XY 
Male 2 8 q9.3 11 17 12,13 10,12 11.12 9,lO 21,24 15,17 13,14 30 17,18 XY 

28 12.17 X Famala 1 11 9.3 10,12 19,20 10,13 10,11 8,ll 11,13 m,24 is,i7 i3,ie 
BT2-F 1 > 0T2M1 

28 12,17 X QlAright -thigh/ 11 9.3 10.12 19.20 10.13 10,ll 8,ll 11,13 20,24 1!5,17 13,10 
pocket (F1) 
QlB dght thigh (Fl) 11 9.3 10,12 19,m 10.13 10,ll 8,ll 11,13 m,24 i5,i7 i3,m 28 12.17 X 
Q1 C right thigh (Mi) 8,ll 7.9.3 10,ll 14,16 10.11 8,lO 12 9.13 1923 17,18 12,lS 28,29 17.18 XI  

28 12.17 X Q1D right thigh (Fl) 11 9.3 10.12 19.20 10.13 10,ll 8,ll 11 33 20,24 15,17 13,16 
28 12,17 X QlEhddertpantscuff 11 9.3 10,12 19,m 10,13 10.11 8.1 1 11,13 20.24 15,17 13.16 

11 9.3 10.12 19,20 10.13 10,ll 8,ll 11,13 m,24 is,i7 1 3 , ~  28 12.17 X QlFMthlgh(F1) 
(f1) 
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e 
I 

Results of Blind Proficiency Feasibility Trials - Phase 2, STR - 2 
Phase 2 Tests 

M1, M2I F l  
Teats 11 -15 

BT 11 
R Davis (v) male 21 
K. Harris (s) [Male 11 

Q1 Pants A,C,D,E,O,H 
Ql Pants B,F 
BT 12 
Jane Mom (v) [Female 
11 2LB-1 
Alan BMH~ (8) pdde 11 
3-LB1 

Pants 1-Rl 
Pants 1432 
Pants 1-R3 
Pants 1-R4 

BT2-M2 > BT2-Ml 

BT2-F1> BT2-Ml 

STR 

TPOX THO1 CSFlPO M A  DleSS39 D7S820 

11 9.3 10,12 19.20 10,13 10,ll 

8,11 7,9.3 10,ll 14,16 10,ll 8,lO 

11 9.3 10,12 19,20 10,13 10,ll 
11 9.3 10.12 19.20 10.13 10.11 

X X 

11 9.3 10,12 19,20 10,13 10.1 1 
8,ll 7.9.3 10,ll 14.16 10,ll 8,lO 

l-Rl-I-R3 could b 2-LB1 nd 3-LBl 
1-R4 could be -1 not 24.81 
BT 13 
Debbie Herrera (v) [Female 11 
Ron Herrefa (s) ph~k 11 
BT2-Fl BT2-Mi 
Pants (lab Msrprw as Ron's) 
Ql-1 snotv 
Ql-3 and Q1-8 vnots 
BT 14 
Thema Hunt (v) [Fmle 11 
Jerome Fredorlcks (s) wb 11 

Pants OM) (14) 

Anne Made crawlord (v) [Female 1IpzA 
Ryan Alkn Davis (8) 11-4 
BT2-Fl> BT2-Ml 
Pan&=l- Four amas 
-1 
dtmrthmetuaas 

BTZ-Fl> BT241 
PSntsm0stStainS(l-l3d15) 

8T 16 

D13S317 

8.1 1 

12 

8,ll 
8,ll 
8,11 
12 

D5s818 FGA 

11.13 20,24 

9,13 19.23 

11,13 20,24 
11,13 20,24 
11,13 20,24 
9.13 19,23 

D3Sl358 D8Sl179 D2lSll D i a l  

15,17 13.16 28 12.17 

17.18 12.15 28,29 17.18 

15,17 13.16 28 12.17 
15.17 13.16 28 12.17 
15.17 13,16 28 12,17 
17.18 1215 28J9 17,18 

X X X X X X X 
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1-1. LABORATORY POST-TEST NOTIFICATION 
Director 
mcx DNA Laboratory - 
XXXXXMWWDM 

Dearxxxxx: 

We write to infarm you and confinn that the case represented by your Case Number xxxxx [Requesting 
Agency No xxxxx, xxxxx Police Dept], submitted to you by the xxxxx (m the matter of a homicide: 
xxxxx, victim; xxxxx, suspect; offense date 7/8/97), was a blind proficiency fmibility test case. This 
“case” was fictitious, the people named in the “case” do not exist, and the evidentmy items were 
manufactured. 
We wantto take this opportunityto thank you fbr your initial willingness to participate in this blind PT 
feasibility project, and for your participation in an actual trial. The biological specimens submitted in this 
“case’’ were typed in two differ& reference labora t~es  for a series of RFLP loci, HLA-DQAI and PM 
loci, D 1 S80, and several STR loci. Attached, we share the results obtained by the reference laboratories, 
as well as those of the other blind trial target test labs who have returned results to date, for your 
informaton. All the data received thus fhr is m good agreement. The “suspect” in your “case” is “BT 
Male 1” on the reference sheets; the ‘tictim” is “BT Female 1 .” 
In acwrdance with our written agreement with you (and with all other participants m this feasibility 
study), we will not reveal in any public forum or in any public documents (nor will we reveal to the NU in 
ow reporting) the identities of the participating labs nor of the participating law enforcement agencies. 
The extent to which you wish to reveal your own participation to external parties or to people within your 
own laboratory operation is, of course, up to your discretion. 
The records associated with this “case” should be flagged at this time, to be handled by your laboratory 
record keeping system as a blind proficiency fmiility test, as distinct fram a real case. If you have 
entered any of the DNA profiles from this “case” into any database or databank, the profXe(s) should be 
removed at this time. To give our biological-specimen donors further d d e n c e  in our representations to 
them that any such profiles would be purged from databanks or databases, we would ask that you 
complete and sign the attached fonn and retum itto us at your conveni-. 
We again thank you for your participation m the feasibility test. We errpect that the findings will be 
carefully considered by the DAB and other policy makers in deciding on the value of blind PT in fuave 
recommended or required QNQC programs in the nation’s forensic DNA testing laboratories. 

0 

With best wishes, 

RE. Gamsslcn 
Joseph L. Peterson 
Project Directors, NU Blind DNA FT Project 

\ 
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1-2. LAW ENFORCEMENT POST-TEST NOTIFICATION 
xxmmc 
xxxxx Police Department - 
Dear xxmcx: 

/ 

We write to confirm that we have f o d y  revealed to the XXMCX Lab that Case # xxxxx 
(Laboratory No. xxxxx) submitted by you to them on our behalfwas a blind proficiency 
feasibility case. 

We want to take this opportunity to thank you for your willingness to participate in this 
blind PT feasibility project, and for your participation in one of the actual trials. The biological 
specimens submitted in this “case” have been or will be typed in five different reference 
laboratories, and we will share the results obtained by those labs, as well as the results obtained 
by other blind-tested labs, with the laboratory director. The lab’s conclusions in this case are 
completely concordant with the way the evidence item was manufactured. 

feasibility study), we will not reveal in any public forum, in any public documents, or to the 
govenunental agency sponsor, the identities of the participating labs nor of the participating law 
enforcement agencies. The extent to which you wish to reveal your own participation to external 
parties or to people within your own operation is, of course, up to your discretion. 

distinguish them fiom real case records in the departmental record keeping system. 

feasibility test. We expect that the findqs will be considered by the DNA Advisory Board and 
other policy makers in deciding on the value of blind PT in future recommended or required 
QNQC programs in the nation’s forensic DNA testing laboratories, 

i 

In accordance with our written agreement with you (and with all other participants in this 

The records associated with this “case” could be flagged at this time, ifnecesmy, to 

We again thank you for all your cooperation in helping us construct and submit the 

a 

With best wishes, 

RE. Gaensslen 
Joseph L. Peterson 
Project Directors, NU Blind DNA PT Project 

c: xxxxx, Chief of Police 
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1-3. LABORATORY POST-TEST CODIS PURGE CERTIFICATION a 
University of Illinois at Chicago 

MJ Blid DNA Proficiency Testing Study 

Certification by Blind-Tested Laboratory of Removal of DNA Profiles fiom Computer 
Databases / Databanks 

Name / Address of Laboratory: 

x)[xxxx DNA Laboratory 

It has been codinned in writing to us that our Case Number XYUUCX, Xref xxxxx 
[Submitting Agency, xxxxx, Number xxxxx] submitted by the XXYLXX, in the matter of a homicide 
(xxxxx, victim; xxrwr, suspect; offense date 7/8/97) was a blind proficiency feasibility test, that 
this case was not real, and that the named persons in the case are fictitious. 

This laboratory af lhns,  by signature of an authorized official, that: (i) the DNA profile@) 
obtained in the above-captioned fictitious case have not been, and will not be, entered into any 
private, local, state, or federal DNA typing database or databank; OR that (ii) any DNA profile(s) 
obtained in the above-captioned fictitious case that were entered into any private, local, state, or 
federal DNA typing database or databank have been permanently removed. 

Authorized Official of the Laboratory: 

Typed Name 

Signature 

Date Signed 

Date received by UIC Project Office: 

PkBPERTY OF 
Nationa! Criminal Justice Reference Service (NCJRS) 
Box EO00 
Ly'W: cl PAD ?Qeo9"Fr100 

I 
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