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Abstract

Most law enforcement agencikave traditionallydeployedtheir patrolofficersbased on
a 40hourworkweekin which personnework five consecutive8-hour shifts followed by two
days off In recent years, howevean increasing number afjencies have moved to some
variant of a compresseadorkweek(CWW) schedule in which officers wofkur 10-hour shifts
per week or thred.2-hour shifts (plus a time adjustment to maigethe remaining 4 hours of the
standard 4dhourworkweeR. While this trend towards CWWSs has been moving apace, there
have been few, if any, rigorous scientific studies examining the adesmag disadvantages
associated with these work schedules for officers and their agencies.

In this report, we present data on frevalenceof CWWs in American law enforcement
in recent yearand provideresultsfrom the firstknowncomprehensive randared experiment
exploring the effects of shift length-(8s. 10- vs. 12-hours) on work performancsafety,health,
quality of life, sleep, fatigue, cfluty employmentand overtimaisageamong police officers.
We implemented a randomizetbck experimat in Detroit (MI) and Arlington (TX),n which
the blocks includsite (i.e., DetroitArlington) as well ashift (day evening midnight)in order
to examine theffects of the three shift lengths on various outcomes. Work performance was
measured usingoth laboratory simulations and departmental dekalth, quality of life, sleep,
sleepinesspff-duty employmentandovertime hoursvere measured vigelfreport measures
includingsurveys, sleep diaes and alertness legFatigue was measured usingth objective,
laboratorybased instrumentsnd subjective reports of sleepiness

The resultgevealedho significant differences between the three shift lengths on work
performancehealth or workfamily conflict There were, howeveimportantdifferences where
the other outcomes were concern@lficers working 16hour shifts, for example, averaged
significantlymore sleep and reported experiencing a better quahitypf life than did their
peers working $our shifts. And officers workingl2-hour shiftsexperiencedjreaterevels of
sleepinesgsubjective measure of fatiguand lowerevels ofalertnesat workthanthose
assigned to-®our shifts. The results suggest that CWWs are not likely to pose significant health
risks or result irworsened performance, and thatHdur shifts may offer certain benefits not
associated with-8our shifts, whereas 2our shifts may have some disadvantages ovens
shifts. Importantly, those ont8ur shifts averaged significantly less sleep pen@4r period
and worked significantly more overtime hours than those enrl02hour shifts. As such, a
10-hour shift may be a viable alternative to the traditionab8r shift in larger agencies;
however, caution is advised when consideringn@@r slifts due to increased levels of self
reportedfatiguesleepiness and lower levels of alertness. Indeed, researchers have noted that
individuals tend to underestimate their levels of fatigue, so officers manpheefatiguedhan
they reported while workon12hour shifts. Additionally, past research has shown increased
risks for accidents with increasing numbers of hours worked. It is for these reasons that caution
should be exercised when agency leaders consider adopthraui 2hifts Finally, the redced
levels of overtime usage for those working &Ad 12hour shifts suggests the possibility for
cost savings for agencies employing compressed schedules. These findings are consistent with
many past findings; however, the lack of randomized contruilald has limited the utility of
past studies.
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Police work is a 36%lay a year, 24/7 operation. As such, the issue of police scheduling
is of utmost importance in achieving appropriate service area coverage at all times on all days.
Traditionally, police departments have relied onrday, 8hour scheduling framework with
three standard shifts (day, evening, midnight) in eachd24 period. Nevertheless, many
agencies have adopted alternative work schedules such as compressed schedules/compressed
workweeks (CWWs), the type of scheduh which the workweek is shortened and the length of
the day is extended. Yet to date, there has been no randomized experiment of the impacts of
these shifts in law enforcement.

Nontraditional, compressed schedules in law enforcement are not new; geacijea
have initiated pilot programs or employed CWWSs over the past several decades. Since the early
1970s, this topic has been the focus of numerous articles in professional publications such as
Police Chiefmagazine an&BIl Law Enforcement BulletinFor example, in 1970, Huntington
Beach, California, instituted a pilot test of theldur shift (Robitaille, 1970). Also, Gavney,
Calderwood, and Knowles (1979), in reporting that the Inglewood, California, Police
Department had implemented aldy workwek in 1976, noted that many law enforcement
agencies had established, experimented with, or considerddyawlorkweek. As agencies
began to implement compressed schedules in the 1970s, some data began to surface, although
most was of little scientific \erit. In 1980, the lllinois Department of Law Enforcement, Bureau
of Planning & Development (lllinois, 1980), requested information from 10 other law
enforcement agenciethat had implemented CWWs in order to fully examine the feasibility of
such a schade in their agency. While anecdotal, the agencies reported the advantages and

disadvantages of their plans. For example, in Inglewood, California, management surveyed

! Data were received from the following seven agencies: 1) Stockton, California; 2) Arlington, Virginia; 3)
Inglewood, California; 4) Jacksonville Beach, Florida; 5) Louisiana State Police; 6) Beloit, Wisconsin; and 7) Cook
County Sherifsfo6s Office, 1T inoi
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officers and found that they preferred thdaly, 10hour schedules (4/10s). Similarthe

Louisiana State Police (LSP) conducted a pilot program in which they implemenrtedirl2

shifts, and reported advantages such as reductions in unscheduled overtime, sick leave, and

compensatory time accrual, as well as increases in arrest and ed@oyployee morale;

however, they also reported concerns about fatigue. Fournet (1983) reported that by 1981 the

LSP program had been adopted departrede, with other agencies requesting information

about this shift schedule. In Jacksonville, Floridhere the 1thour shift schedule was more

complicated (i.e., 5 days on, 4 days off; followed by another 5 days on, 4 days off; and then 6

days on, 4 days off), they also reported less use of sick time, less accumulation of overtime, and

increased produatity, but did express concerns about case follgysupervision during

periods of overlap, and the need for more supervisors. Conversely, Arlington, Virginia, reported

no impact on leave earned or used when using a 4/10 plan. However, not all suampregre

considered successful; after several months on a 4/10 plan, police management in Beloit,

Wisconsin, surveyed officers to find that 98% favored the plan, but they dropped the program in

part due to Asevere disruptceon(lihnl thei somMmadad.
Almost 30years ago, in a National Institute of Justice (Ml)ded study of work

scheduling, researchers surveyed 160 agencies regarding their practices and reported that almost

25% of departments had implemented1®-, 11- and even lzhour schedules for one or more

shifts (Stenzel & Buren, 1983). At that time, about 65% of agencies also reported using shift

rotation, with about 95% that rotated frequently from weekly to quarterly. While no national

data have been repadtsince that time, recent data generated from 47 Texas agencies revealed

the &hour shift to be the most widely employed (43%), with 34% of agencies utilizahgdi0

shifts, and 23% operating on-hdur shifts(DiMambro, 2008).In this report, we will iclude
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the results of two national surveys we conducted with a random sample of law enforcement
agencies in 2005 and 2009. The information obtained from these surveys provides a better
understanding of the variation and current trends in shift practitieswale.

Not only is it clear that there is substantial variation in shift scheduling practices, there is
also considerable variation in the basis for those practices. According to Stenzel and Buren
(1983), some agencies use compressed schedules to overlap @easshiit changes or during
heavy service demand periods, or to provide more time off for officers. Other influences on

scheduling practices include union or association contracts or other agreements reached between

labor and management thatare dribep per sonnel i ssues |l i ke senio
preferences, or other i1input based on officers
hi story and tradition, . e. AWe have al ways

variety d scheduling practices. While there may be primary reasons or multiple reasons that
agencies adopt compressed schedules, there have been fairly limited scientific data to inform
these decisions.

Nevertheless, there is considerable conjecture abobetiefits of compressed work
schedules in | aw enforcement, e. g., towi || i
ability to recruit the best applicants, result in lower costs, and reduce overtime, absenteeism, and
turnover. There are, howevémited data to support these claims in law enforcement. For
example, with regard thaurtaahléhoutsshedule, Foumet (1988) f r o m
concluded that the advantages oftiidur shifts outweighed the disadvantages. However, while
it was predicted that overtime would be reduced by 25%, it actually went up 11%. And the
prediction that vehicleelated expenses would be reduced was not substantiated in the study.

Officers also reported greater fatigue, but it apparently did not affectmbek performance or
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attitudes (Fournet, 1983) . Whil e arrest rate

conclusion appears to have been overstated. In the same vein, in a recent union editorial on

CWWs in policing, Jacques (2010) reporthdt the advantagesoftRour s hi fts Af ar o

any disadvantages, noting that advantages-tfol2 shifts include such things as reduction in

sick leave, a doubldigit increase in total number of arrests, higher job satisfaction and

motivation, impoved quality of life, etc., even though those findings were based upon a limited

amount of information and evidence that was derived primarily from nonscientific sources

(internal police department surveys, technical reports, and oth@teahsources)Indeed,

Axelsson (2005) noted that while management and employees believe that the advantages of

| onger work days outweigh the disadvantages,

drawbacks of extended work shifts are largely unknown or ignorddlbys e gr oupso ( p.
There has been extensive research on CWWs across a variety of industries dating back to

around the early 1970s, although much of it falls short due to less than rigorous scientific

designs, methodological issues, and measuremenepneblNevertheless, much of that work

has been summarized in various reviews and-aesdyses in order to assess the overall impacts

of these schedules on a variety of criteria, such as performance and productivity, safety, job

satisfaction, fatigue, slpeand health. Many have emphasized the need for more research in the

area of CWWs, including experimental research (Glueck, 1979) inclusive of more scientifically

rigorous, welldesigned studies (e.g., Harrington, 1994), as well as research to bettssabd

impact of shift length, overtime, and other related issues (Caruso, Hitchcock, Dick, Russo, &

Schmit, 2004). Others have called attention to methodological problems such as small sample

sizes and fipecul i ar 0 de s,thnmBas ljeen.agaverrelidngesoh s s o n

survey data, often with small samples and the use of-sszd®nal and observational designs.
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Past research that suffers from these experimental confounds oftesinesnlover
interpretation of findings. This msspecially true in policing research, where not only is the
research less prolific but it has often been based on anecdotal data or data derived from the law
enforcement agencies themselves.

Although there are significant policy implications associatet waimpressed
workweeks in law enforcement, there has been little systematic assessment of the impact of shift
lengths in policing. To date, there has been no known, comprehensive randomized experiment
assessing the impact of CWWs in law enforcement. eTisea great need for both an
examination of current national practices with regard to CWWs in law enforcement, as well as
the impact of such schedules on performance and safety, health, quality of life, sleep, fatigue,
and extraduty employment (i.e., oveéme and offduty work). In this report, we aim to address
this gap by providing both the results of the first comprehensive, randomized experiment of the

effects of shift length in policing, as well as descriptive data on current shift practicesnalsd tre

Review of Literature

Researchon CWW from Non-Law Enforcement Work Domains

In conducting objective research on CWWsgJ]vasinaandBoxx (1975) noted that
duringthe period of 1969.974there wasncreased medibcuson the4-day workweek bytike
much law enforcement research during that same périeflected anecdotal information
opinions,or data derived from indirect methods suslopinion surveys like thseconducted by
the American Management Association (WheeBrman, & Tarnowiski, 1972) and the joint
survey by the American Society for Personnel Management and the Bureau of Nuiftiaingl

(1972)
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Ronen and Primps (1981) reviewed the literature from the 1970s and found 14 studies in
which various impacts of CWWs were exantdndn reviewing this early work, they found that
employee reactions and attitudes toward CWWs were mostly favorable (e.g., Goodale & Aagard,
1975; Nord & Costigan, 1973; Northrup, Wilson, & Rose, 1979; Poor & Steele, 1970). Most
workers on compressed sethules had higher job satisfaction (e.g., Hodge & Tellier, 1975;
Ivancevich, 1974), reported more leisure time (Goodale & Aagard, 1975), and believed that the
compressed schedule had benefited their marriage and/or social life (Goodale & Aagard, 1975).
However, fatigue was reportedly higher for those on compressed schedules as well (e.g.,
Goodale & Aagard, 1975; Hodge & Tellier, 1975; Ivancevich, 1974; Maklan, 1977; Poor &
Steele, 1970; Volle, Brisson, Pérusse, Tanaka, & Doyon, 1979).

When examining peofmance, however, Ronen & Primps (1981) reported mixed results;
in a few studies, supervisory ratings of performance improved (e.g., Foster, Latack, & Reindl,
1979; Ivancevich, 1974), whereas objective measures typically remained unchanged (e.g.,
Calvasina& Boxx, 1975; Goodale & Aagard, 1975And, in one study, there was repailiea
problem associated with CWWsterms oflower customer service to internal customers (e.g.,
Goodale & Aagard, 1975)Yet, others reported that the implementation of CW¥fseared to
have resulted in some reduction in absenteeism (e.g., Foster et al., 1979; Goodale & Aagard,
1975; Nord & Costigan, 1973) and overtime (Goodale & Aagard, 1975). Nevertheless,
researchers have conducted kiagn studies and found that the beatsedbserved during the
initial period reflect a honeymoon effect and they disappear over time (e.g., Ivancevich & Lyon,
1977). But most importantly, there has been wide variation in the methods employed across

studies, perhaps accounting for the mixedlifngs.
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Since the 1970s, a growing body of research has accumulated on compressed schedules
mainly due to concerns over safety or other important considerations in a variety of industries,
with Harrington (1994) noting increasing studies on CWWs in tHg #800s. Research has
been conducted across a variety of domains in the last couple of decades. For example, research
has been conducted with medical personnel (see e.g., Burke, 2003; Fitzpatrick, While, &
Roberts, 1999; Mc Ge t $, Arnold k& W&od A 68R)eempldyeesi@ 0 O 6 ; Mi
manufacturing or plant settings (see e.g., Duchon, Smith, Keran, & Koehler, 1997; Northrup,

1991; Rosa, 1995); utility and power plant workers (see e.g., Mitchell & Williamson, 2000;
Rosa, 1995); and transportationnkers such as truck drivers (see Aamodt, 2010), train
operators and controllers (Harma, Sallinen, Ranta, Mutanen & Miiller, 2002; Sallinen et al.,
2005); and air traffic controllers (Schroder, Rosa, & Witt, 1998). There is additional, albeit
limited, reseech in the areas of information systems personnel (Latack & Foster, 1985), fire
operations personnel (Frazier, 1999), and prison guards (Venne, 1993).

Interestingly, Josten, Ng-Tham, and Thierry (2003) conducted a review of 15 rigorous
studies on theffects of compressed workweeks and noted that positive effects tended to be more
frequently reported in studies prior to and including 1982, whereas later studies tended to find
more negative effects. And when positive effects of CWWs were found, iragabthat the
conclusions were overstated. For example, in a 1977 field survey of 50 chemical and petroleum
plants that had adopted-hdur shifts (from prior §hour shifts), all managers reported a
significant improvement in morale, without noting anyairments in efficiency, job safety, or
wor kersd health (Northrup et al ., 1979) . Res
weighing advantages and disadvantagesdfXl2ur s hi ft s, the HAscale ti

modi fi ed s c h etll 1999 p. 828)pyet thé infarmpation came solely from the
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viewpoints of plant managers, and no objective data were obtained. While Josten et al. (2003)
conceded that many of the studies on performance had been based upEposelfl data, they
alo noted that there have been a number of studies from which more objective data has been
derived.

Impact on productivity, performance, and safety. In examining research on CWWSs,
the findings related to performance and productivity, safety, and heatHadrgely been mixed
and therefore are inconclusifeg, Knauth, 2007Ronen & Primps, 1991 For example, in a
metaanalysis 6 compressed schedujessearchers examined 25 effect sizes across 12 sub
studies ¢ix of which were coded as high on scientific rigor) and found that fdiotirestudies
examining productivity there was no effect, although there was a positive effect for subjective
ratings of performance by supervis@Baltes, Briggs, Huff\Wright, & Neuman 1999) Itis
important to note that objective and subjective performance measures are only modestly related
and therefore should not be used interchangeably (Bommer, Johnson, Rich, Podsakoff, &
MacKenzie, 1995). In addition, some researchers hatesl lbat those on CWWs have
increased productivity and improved ability to interact with citizens based on subjective self
reports (e.g., Facer & Wadsworth, 2008; Facer & Wadsworth, 2010). However, as is often the
case with selfeported beliefs about germance, these findings are likely to reflect a bias
consistent with the desired shift schedule. Interestingly, some have found that CWWs have led
to decreased work effort (Duchon et al., 1997) even when the schedule length increment is very
small (Joste et al., 2003).

Baltes et al. (1999oncluded that for compressed schedulsgardless of experimental
rigor or time since intervention, attitudinal measures were more greatly affected than behavioral

outcomes, and supervisory ratings of performangabt actual performance were higher for
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those on compressed schedulEsr example, nurses working-hdur shifts reported that they
had provided better patient care (McGettrick
of care with their patits (Campolo, Pugh, Thompson, & Wallace, 1998; Richardson, Dabner, &
Curtis, 2003) as compared to their prieh@&@ur schedule, even though Stone et al. (2006)
reported no differences in patient care among nurses. But even when relyingrepagéd
measures, some have found negative outcomes associated with CWWs. For example, Burke
(2003) found that nursesod6 reports of errors a
complaints from patientsdo familieg)inceasadi ni st e
when hours of work increased.

Importantly, when considering objective data, however, researchers who conducted a
recent systematic review concluded that performance deteriorates and injuries increase for those
working long hours, especially for very long shifts and wheihdi2r shiftsare combined with
more than 40 hours of work per week (Caruso et al., 2004). Negative impacts of compressed
schedules have been documentedrbikard and Tucker (2003yho reported that there was an
association between increased work hours and greatestiiad accidents and injuries such that
accident risk in the twelfth hour of work was more than double that of the first 8 hours.
Additionally, Folkard and Lombardi (2004) reported that comparednoud shifts, 1ehour
shifts resulted in a 13% increasesk for accidents and injuries, and that rate jumped to 27.5%
forl22zhour shifts. However, when considering mat
the managers in a misteel plant reported fewer accidents in general fendi# shifts,
althoudh it is important to note that there were differential accident rates in some areas; for
example, the favorable finding was not true in the melt shop. Hence, it appears that when

gathering data on performance and productivity;isgbrted measures shde interpreted
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with caution because they may reflect biases associated with shift length preferences for various
workers.

A significant amount of research has been conducted within the transportation sector, and
the largest factor of concern is timas being awake. For example, an analysis by the National
Transportation Safety Board (NTSB) indicated that the time since awake was the dominant
fatiguerelated factor in accidents by domestic air carriers for the period 199@ (NTSB,

1994). When cosidering shift length, a review of duty period extensions for the Federal

Aviation Administration (FAA) indicated that shifts at or above 12 hours are associated with a

higher risk of error (Battelle Memorial Institute, 1998). In a study of truck dritAznsielin

(1987) found that accident risk was quite high after driving for more than 11 hours. Due to

safety considerations associated with any increase in daily hours above eight, the National

Research Council Panel on Human Factors in Air Traffic Coremimmended that the FAA

di scourage CWWs because they may be associate
Mavor, & McGee, 1997).

In the medical field, CWWs have been associated with negative outcomes. For example,
researchers have found redoos in quality of care by nurses (Bernreuter & Sullivan, 1995;

Eaton & Gottselig, 1980; Fitzpatrick et al., 1999; Todd, Reid, & Robinson, 1989) and a 7% drop
in direct nursing activities (Reid, Robinson, & Todd, 1993) for those workirgoL?
compressedchedules. In addition, Jeanmonod and colleagues (2008) noted that more
experienced nurses saw fewer patients when workirgpli2 shifts than $our shifts.

Similarly, researchers examining emergency room physicians found that those wekirgg 8
hourshifts had greater productivity (number of patients seen per hour) compared to those on 12

hour shifts (Hart & Krall, 2007). On the other hand, McQR2§08)did not find decreases in
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productivity of medical residents on-1€r 12-hour shifts, perhaps diuto the smaller gap in shift
length.

There is also evidence that CWWs are associated with lower cognitive performance (e.g.,
grammatical reasoning, reaction time, motor abilities) when comparing workershmud 2
shifts to thosen 8hour shifts (e.g.Duchon, Keran, & Smith, 1994; Rosa & Bonnet, 1993; Rosa
& Colligan, 1992).In a longitudinal study of control room operators at a continuous processing
plant, workers on Lhour shifts displayed poorer performance on a series of cognitive,
perceptual, ahmotor skills as compared to those ehdir shifts(Breaugh, 19883

On the other hand, others have not fodiiferences across shift lengths when examining
critical thinking skills (e.g., Washburn, 1991; Bernreuter & Sullivan, 1995)ognitive
functioningamong nurseg.g., Campolet al.,1998 Fields & Loveridge, 1988 When
considering the differences betweerv8rsus 1éhour shifts among air traffic control specialists
on cognitive tasks such as reaction time or digit addition, researchedidinot find any
significant differences (Schroeder et al.1998)

There is an added complexity when examining the impact of CWWs on performance,
namely the point at which performance is measured and the day of thd=shiexample,
worsened performandeas often been present at either the end of the shift (Mitchell &
Williamson, 2000), the last day of the-h@ur shift (e.g., Duchon et al., 1994), or bdRoga &
Colligan, 1988).Conversely, while Ugrovics & Wright (1990) also found that those ehdu?
shifts experienced greater fatigue at the end of the shift, they reported it being worst on the first
day of the workweek It is therefore important to examine performance at the end of a shift

when considering the impact of longer shifts.
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Intermsofi nt er per sonal communi cati on, Mc Gettric
communication among medical staff when working CWWs, whereas others have shown
improvements in internal communicatialofinson & Sharit, 2001)0ther findings have also
been mixed.For example, Laundry and Lees (1991) found reductions in minor injuries (cuts,
scrapes, and bruises) after introduction chdRr shifts, yet higher rates off-duty injuries
including those requiring medical care, thus lending support to the ass$ediqast findings are
equivocal.

Impact on health. One of the greatest areas of concern regarding CWWs is how they
may affect the health of workers. Well over a decade ago, the results ofamals of the
impact of work hours and health outcaremonstrated a smaill=£ .13) but significant
relationship between increasing hours of work and psychological and physiological health
symptoms (Sparks, Cooper, FriedShirom, 1997). Yet in a recent systematic review, van der
Hul st (2003) noted that Athere is evidence of
there is a serious shortage of wadintrolled studies that can confirm and strengthen the
evidencé (p. 183).

Researchers have identified greater health problems (Sparks et al., 1997), including
mental health (Spurgeon, 2003), when total hours worked weekly exceeded 48. In addition,
researchers conducting a recent systematic review of 51 studiesentetaanalysis concluded
that there have been increased health complaints for those working very long shifts and-when 12
hour shifts are combined with more than 40 hours of work per week (Caruso et al., 2004). They
also noted that in two studies sttames of 6:00 a.m. for those on-hdur shifts were associated
with greater health complaints, most likely due to circadian cycle dips between 4:00 and 6:00

a.m. In a study of 410 truck drivers, Andrusaitis, Oliveira, and Filho (2006) found that increase
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number of hours worked was associated with lelagak pain and this difference was apparent
with just a one hour difference in work hours from a median of 9.0 to 10.0.

Yet, in the most recent systematic review of 40 studies addressing the impact of CWWs
on health, researchers found just five prospective cohort studies using control groups and
reported that the results of these provide inconclusive evidence on the health effects of CWWs
(Petticrew Bambra, Whitehead, Sowden, & Ake?807). For examplein studies comparing-8
and 12hour shifts in the nursing field, the results have been inconsistent. Some have found that
nurses working more than 8 hours per day were significantly more likely to report having a
number of healtitelated problems, includg musculoskeletal problems such as pain, numbness,
tingling, aching, stiffness, and burning in the neck, shoulders, and back (Lipscomb, Trinkoff,
GeigerBrown, & Brady, 2002); emotional exhaustion and other psychosomatic symptoms such
as headaches, pogugetite, lower back pain, faintness or dizziness (Burke, 2003); and greater
anxiety before and after shifts (Ruegg, 1987Qthers, however, have reporteeutral omore
positiveresults associated with compressed sched#esexample, selfeportedphysical
health of nurses revealed no significant group differences based on shift length (Campolo et al.,
1998), and Stone et al. (2006) reported that nurses-biwur2shifts were less emotionally
exhausted than those workingh8ur shifts. Similarly, Bton and Gottselig (1980) found a
significant decrease in subjective symptoms such as cardiovascular complaints and general
health complaints, as well as reduced afigestration and anxietfear states for those on-12
hour compressed schedules in nursidg the same time, Bambra, Whitehead, Sowden, Akers,

& Petticrew(2008 concluded that CWWs may improve wdrki f e bal ance Awith a

adverse health or organizational effects, o (p

Rueggds (1987) study weusto 2t shifts among eorocaly aanequarses. r om 8
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The findirgs in other industries have also been inconclusive. A number of researchers
have not found significant differences betweear® 12hour shifts for general health outcomes
(e.g., Cunningham, 1989) or psychological or gastrointestinal health (Tucken, Staddonald,

& Folkard, 1998), although the latter found that those chdi#r shifts had fewer symptoms of
cardiovascular disease and improved eating habits (Tucker et al., 1998). Petticrew et al. (2007)
reported improvements in mental health assocaatddCWWs.

Yet, in an 8year longitudinal study of health outcomes after a change fromtarl&
hour shift in a manufacturing settintphnson and Sharit (200eported initial positive impacts
upon digestive problems (such as heartburn, acid stomadiarrhea) and psychological issues
(such as feelings of depression or irritability, nervousness, or difficulty concentrating) in the first
year; however, these effects did not persist in tigee8 followup, suggesting a honeymoon
effect. It is als important to note that for many studies where health benefits have been noted
for the longer shifts, the findings are tempered by a number of undermining factors. For
example, while Mitchell and Williamson (2000) found that workers-two@& shifts repaded
more health complaints than those orht2ir shifts, they also had a higher proportion of
smokers in the-Bour group. And, when studying 775 workers over twyédér periods, Lees
and Laundry (1989) found that strastated health issues declinagrsficantly once workers
switched to a I:hour shift. However, they cautioned that these findings may have been the
result of increased leisure time and specific to a manufacturing environment.

In their systematic review, Petticrew et al. (2007) nb& in many of the 40 studies
there were methodological limitations such as small sample sizes, inadequate control groups, and

the need for more objective measures. In sum, it appears that many of the mixed findings across
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industries may be the resultmiethodological variation, small sample sizes, or other
measurement problems.

Other impacts. The findings related to quality of life issues, sleep, and fatigue are
somewhat more consistent. When considering compressed schedules, the findings have
suggested that: (a) employees generally favor CWA/Ms ArmstrongStassen, 1998; Axelsson,
2005; Bendak, 2003; Dowd, Oakley, French, Fischer, & Storm, 1994; Duchlon1&oF ;

Duchon et al., 1994; Dunham, Pierce, & Castafieda, 1987, Facer & Wadsworth, 2010; Lowden,
Kecklund, Axelsson, & Akerstedt, 1998; Pierce & Dunham, 1992; Rosa & Colligan,;1@92)

there is improvement in home and personal life including incrdaseote, personal, and family

time or greater satisfaction associated with ti¢em, ArmstrongStassen, 199&nauth, 2007;
Lowden et al., 1998; McGettrick & OO0ONeill, 20
Wadsworth, 2010), or reduced welimily conflict (Facer & Wadsworth, 2008; Facer &
Wadsworth, 2010); (c) longer days tend to be associated with greater fatgu&r(strong

Stassen, 1998; Bendak, 2003; Knauth, 208id (d) those on compressed schedules often get
more or better sleep than those on traditiondlp@r schedulege.g., Axelsson, 2005; Duchon et

al., 1997; Mitchell & Williamson, 2000). These findings tended to be consistent regardless of
the researcldesigns employed or the scientific rigor of those studies but are perhaps the result of
primarily selfreported data.

Unlike the reporting of performance data, it is perhaps more appropriate to obtain self
reported data when considering quality of wonkl &amily life, perceptions of fatigue, and data
on sleep amount and quality, as these are primarily psychological variables. Importantly,
Rosekind and Schwartz (198&)ntendthatthe scientific literature on fatigue and sleepiness

suggests that most pale underestimate their level of fatigue/sleepiness. As such, nelyémg
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on seltreported or othesubjective measurex fatigue it is likely that the results will be
conservative. As such, any indication of fatigue via subjective reports shoutdkss seriously,
as it may represent an underestimate.
Impact on quality of life. Spurgeon (2003) contends that wdrbur arrangements can
be used to enhance the overall quality of peo
length has not alwaydemonstrated improvements in quality of life for compressed workweeks.
Quiality of personal life A number of studies on the impact of CWWs on personal life
have demonstrated improvements for those workingdit schedules as compared thdir
scheduts (e.g.Johnson & Sharit, 200lincluding more time for family, social life, and
domestic duties (Knauth, 2007). In examining issues of \Marlbalance or workamily
conflict, again findings have been mixed. Facer and Wadsworth (2008) reportediticpal
workers on a 4lay, 16hour schedule (4/10s) experienced lower levels of vfemkly conflict
than those working all other shifts; however, the findings with regard to job satisfaction, while in
the same direction, were not statistically sigraifit.
Whereas the authors of a recent systematic review reported that the introduction of
CWWs mayin i mpr o v e-lifebhlancewfdwolkers] with few adverse health or
organi zat i Reticew etalf, 20@7¢cpt &, othefs have not obtaineifis@nt findings
(e.g., Grosswald, 2004; Loudoun, 2008). Furthermore, some have found negative impacts on
quality of life for those on CWWs. For example, in a study of pilots in the UK, Bennett (2003)
foundthatthose working longer shifts reportedegluction in social activities Studies with
nurses have also sometimes resulted in negative quality of life. For example, nursémon 12
shifts in one study reported unfavorapkrceptions concerning the benefits of their new shift

e.g., less timéo socialize with family and friends, their inability to maintain a routine exercise
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schedule, and guilt experienced from feelings of needing to have time away from their patients
(Wintle, Pattrin, Crutchfield, Allgeie& GastonJohanssoril995) Similarly, Todd, Robinson,

and Reid (1993) examined nurses on compressed schedules who also reported decreased job
satisfaction and negative impacts on social and domestic arrangefviepts other nursing

studies examining XBour compressed schedules, the figdi suggest either no differences

(e.g., Bernreuter & Sullivan, 1995) or greater job satisfaction (e.g., Stone et al., 2006; Ugrovics
& Wright, 1990) as well as improved family and/or social life (e.g., Campolo et al., 1998;
Dwyer, Jamieson, Moxham, Austefa Smith, 2007).

In other industries, the findings also are inconclusive. For example, Dowd et al. (1994)
reported that Air For ce-hduashifts either diknetringpdcttheeit t i t u d
quality of life or actually improved their qualitf life (e.g., family, community, leisure, social,
and cultural factors) as compared tb@ur shifts. And for those on d®ur shifts, participants
in one study reported significantly less disruption to their social lives (Tucker, Barton, &

Folkard, 198). Nevertheless, based on a review of nursing studies from1E®3) Bernreuter
and Sullivan (1995) indicated t hahourshifiy,lsuesdé6 s a
Aln fact, job sati-afdd@toiuon shmay tlbe® HKipghdm®59n 8

Satisfaction with shifiength. Research has demonstrated that workers often prefer
compressed workweek (CWW) schedules and are more satisfied with their schedules (e.qg.,

Dowd et al., 1994, Stone et al., 2006; Facer & Wadsworth, 20N&)erthelesan other studies
researchers have found the opposite, even when just a slight increase in shift length has been
implemented. For example, in a review by Jostesl.(2003), researchers reported that those on
9-hour shifts were less satisfied than those3-hour shifs. Despite the fact thdbsten et al.

(2003)also noted studies of favorable ratings of those ehdl2 shifts, they expressed caution
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about the use of extended shifts since many of the studies they reviewed contained
methodological flaws

Impact on fatigue and sleep.Among the most studied factors associated with CWW are
fatigue and sleep patterns, yet the findings in this area are alsoamgieg and somewhat
inconclusive. For example, when examining cognitive performance in atabosetting,
researchers found that those with 17 hours of sustained wakefulness performed at the same level
as those with blood alcohol counts of 0.05%, the legal limit in many countries, and after 24 hours
that number jumped to around 0.10% (DawsoR&d, 1997).The fact that performing while
fatigued can be equated to performing while intoxicated sugtpesisiportance of quality
research to determine factors contributing to fatigue and its impact on safety and performance.
In fact, WilliamsonandFeyer(2000)found that sleeeprived participants performed 50%
worse in cognitive functioning than those who were intoxicatdds i§ further reinforced by
data showing thahcreased fatigue is associated wathincreasedccurrence of workelated
nearmissinjuries (Lilley, Feyer, Kirk, & Gander, 2002nddecreased ability to perform mental
and physical tasks (Alberta Human Resources & Employment, 2004).

Fatigue. Numerous studies have demonstrated greater levels of fatigue associated with
CWWs and some show related increases in risk. Specifically, many studies have lhticad 12
schedules to increased fatigue, especially when comparekaor&chedules (e.g., Bendak,
2003;Garbarincet al, 2002; Macdonald & Bendak, 200Rosa & Colligan]1992; Smith,

Folkard, Tucker, & Macdonald, 1998; Whi& Beswick, 2008 In a report to the Federal
Aviation Administration, researchers noted that workers ehdL# shifts across a number of
industries are considerably more fatigued than those onidrzaliB or 10-hour shifts (Battelle

Memorial Institute, 1998). In 1997, Akerstedt reported on findings of a review and noted that
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itaken together, the results to some extent s
being a function of thetie wor kedo ( p. 109), noting that it
off are used for a secondary job. Also, Rosa and Bonnet (1993) found declines in alertness when
moving from an 8to a 12hour shift, consistent with findings by othéBaniel & Potasva,
1989; Hamelin, 1987; Vollet al, 1979)

Fatigue has also been associated with errors and other detrimental outcomes. For
example, Mitchell and Williamson (2000) found that among power plant workers, there were
more errors made at the end ofHdir shifts. Furthermore, Rogémsotedthafi ¢ t he ef f ec't
fatigue can include: difficulty in concentrating, slowed response times, poor decision making
and reduced alertnegsgramer,2007,p. 1). The more important question is whether longer
shifts lead to greater fatiguen &n experimental stly with train drivers and railway traffic
controllers, Harma et al. (2002) found thathadir increase in shift length for the participants
resulted ina 51% increase in the risk for severe sleepiness, and Sallinen et al. (2005) noted that
for each additional hour at work, the odds for severe sleepiness increased by 9%. Furthermore, it
appears that safety considerations exist even when the incremiem¢ ¢ much smaller. For
example, Cruz, Rocco, and Hackworth (2000) studied air traffic controllers and found that those
working $-hour shifts as opposed teh®ur shifts were significantly more likely to doze off at
work (83% versus 60%; £ 11.64,p< .01). Similarly, even a slight increase in shift length has
been shown to be related to increased fatigue among nurses when comparing thesel én 8
hour shifts (Josten et al., 2003).

Nevertheless, some researchers hmtdoundsignificantdifferences in fatigue based on

shift length(Fields & Loveridge 1988 Tuckeret al, 1996;Washburn1991) In fact, h a recent

% Dr. Naomi Rogers is a sleep expert from the Sleep and Circadian Research Group at the Woolcock Institute of
Medical Research.
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systematic review of0 studies on the effects of a CWW on varidastors,researchers
concludedhat CWWs did not seem to have anfamorable effect offiatigue (Petticrevet al,
2007). However, even the authors note that the lack of negatdi@gs could be related to the
popularity of CWW among workersrhich may havereateda biasirg effect. And it is
important to reemphasizbkéd finding that individuals underestimate their level of fatigue
(Rosekind & Schwartz, 1988).
Clearly, worker preferences for CWWs may tempersegbrt measures of fatigue, if
they believe it will result in a return to (or continuing with) a more tiaahti 8-hour schedule.
Furthermore, Axelsson (2005) has also underscored other methodological concerns that may
have |l ed to contradictory or inaccurate findi
designs, and problems with participation. ines t i ngl vy, i n Axel ssonds ov
inconsistent findings likely due to variations in research designs. Ultimately, these findings
taken as a whole have led several scientists to conclude that just because employees are willing
to work CWW scledules or are more satisfied with such shifts, does not mean that their work
performance, fatigue, or wdbeing will be unaffected by longer workdays (Macdonald &
Bendak, 2000; Szczurak, Kaminska, & Szpak, 2007). Specifically, Rosa, Colligan, and Lewis
noted that Aworkers seem willing to tolerate g
gaino but it could be at a cost (1989, p . 31)
Nevertheless, evahough fatigue has implications for safety, it does not always translate
to field perfornance. Indeed, n many casesyen when researchers are able to demonstrate
increased fatigue and/or reduced alert@sseciated with longer shifts, they are often unable to
find any direct or indirect linkages to various performance meageugd.illey et al., 2002;

Mills et al, 1983)
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Smith et al. (1998) examined accumulated evidence comparangd8L2hour shifts in
terms of sleep, health, performance, safety, and psychosocidleualj, and concluded that the
findings to date had been egocal; there were few differences in terms of impact on people.
Even though Smith et al., (1998) suggested that there may be advantagésuo 412fts in
terms of lower stress, better physical and psychologicallveallg, improved durations of eff
duty sleep, and improved family relations, they noted that there are still concerns over fatigue
and safety. The authors asserted that- Afatig
hour shift can be a real concern and should be borne in mindsubkrsystems are
i mpl ementedo (Smith et al., 1998, p. 218).
Despite the extensive scientific research suggesting negative impacts of CWWs on
fatigue and alertness, there appears to be ongoing anecdotal information lending to more
confusion in the field For example, Circadian, a leading sleep and safety research firm, recently
published a report on the advantages and disadvantagesotid 2hifts, and indicated
numerous advantages of-haur shifts from both a management and shift worker perspective:
increased productivity, reduced error s, hi ghe
employees on the management side, longer and better quality breaks, twice as many weekends
off, improved family and social life, improved morale, more home stingly, increased
utilization of personal time, little effect on overtime opportunities, and elimination of evening
shifts on the worker side (Mookede, Davis, & Sirois, 2007). Yet, while also noting
disadvantages, they did not cite any specific studisggport these claims. In any event, they
aptly concluded that ft-se8hausskifesshedulesnsta canplext he m
issue that does not have a simple answer. Clearly there are compelling advantagéstior 12

schedules such as meatime off and more weekend days off, but these are balanced by the longer
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wor king days and the quest(Maorekde,ettl., 20@7 npt 12)l and
They also contended that-b2o ur s hi fts have fApr ovikchseenistobe s af
be an overstatement based on the scientific evidence to date. Additionally, while they indicated
that 12hour shifts seem to be agreeable to most shift workers (Medeeet al., 2007), other
scientists have suggested that mere preferemu s sound basis upon which to adophbar
shifts (Macdonald & Bendak, 2000; Szczurak et al., 2007), without due consideration of the
safety and performance issues.

At the same time, there are other issues associated with fatigue that are of particular
importance. For example, Ugrovics and Wright (1990) found that those on CWWs reported
greater fatigue at the end of the shift, especially offitsteday of the workweek, whereas Rosa
and Colligan (1988) found that worklated errors increased as the workweek progressed and as
the 12hour day progressed (later in the shift). In sum, while the findings have been mixed,
Harringtonds (1994) nogo:s erivMa sito nr esveieeawsar qcua ntee nf ¢
shift leads to increased fatigue and the potential (at least) for lower productivity and poorer
safety recordso (p. 702) . These findings hayv
practitioners about commeed schedules in situations where public safety could be threatened
(ArmstrongStassen, 1998; Knauth, 2007; Macdonald & Bendak, 2000; Rosa,3@85&
Kittaning,2001). Certainly, policing is one of these public safety domains in which critical
incident exposure and risk for potentially devastating consequences are higher than for many
other occupations.

Sleep quantity and qualityWith regard to sleep quantity, many studies across fields
havedemonstratethat shift workcan adversely affect the sfe quality of workers (Bendak,

2003; Scot#& Kittaning, 2001; Garbarinet al.,2002). Hence, it is important to examine
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CWWs across all shifts. While there have been mixed findings in the area of sleep associated
with CWWs, Duchon et al. (1997) foundatithose working 1-hour shifts as compared te 8
hour shifts had increased levels of sleep and better sleep quality.

Other impacts. Some researchers have looked at other outcome criteria such as
overtime, absenteeism, commuting costs, and other céstdacr his is primarily more recent
research and requires replication or further investigation.

Overtime. There has been considerably less research on the impact of shift schedules on
overtmeandofd ut y wor k. According to Spurgeon (200
which are concerned specifically with long hours worked as overtime, as oppdsesktavhich
are partoflong (e.g., 3 2 our ) shi ftso (p. 69) . Some, howe
overtime (Facer & Wadsworth, 2010), which is consistent with an earlier finding by Foster et al.
(1979) who found a 33% reduction in overtime fowde on CWWSs.

While not the primary focus of our study, it is important to note that some researchers
have identified other organizational outcomes associated with compressed schedules, such as
reduced costs for commuting (e.g., Price, 1981). For exa®iale of Utah employees surveyed
by Facer and Wadsworth (2010) also reported reduced commuting costs for those on 4/10
schedules, a logical finding given fewer days at work and one that is consistent with assertions
made by many who promote such schedu&sndo and Fujii (2005) reported that commute
times may be further reduced on CWWs due topeak hour commutes. Facer and Wadsworth
(2010) also noted that when the State of Utah examined energy consumption associated with a
4/10 compressed scheduleey noted over a 10% decrease in energy use or an overall statewide
reduction of $502,000. Others have reported that the use of CWWs results in decreased leave

and absenteeism (Facer & Wadsworth, 2010; Foster et al., 1979). Hung (2006) suggests a

Police Foundation 23 Impact of Shift Length



potental cost savings with CWWs but it appears to be based on minimizing staff levels.
Although this is not based on 24/7 operations and is hypothetical rather than actual, the author
has previously documented savings in commuting costs (Hung, 1996).

On a more agative note, Sundo and Fujii (2005) examined university employees on
CWWs and found that a woidkay increase of 2 hours led to a reduction in household activities
by 1 hour, sleeping by about 20 minutes, anewwek preparation time by 30 minutes,
suggesng some additional impacts on activity patterns.

Summary. Notwithstanding the findings from the research on CWWs, there has been
considerable variation in the sample sizes, methodologies, quality, fidelity, and scientific rigor of
those studies and, particular, a lack of studies that included objective outcome measures.
Indeed, many have expressed concerns about past research in the area, including the use of small
sample sizes, the limited use of control groups and/or matched designs, the lumts=t of
longitudinal designs, the lack of proper controls, potentially confounding factors, preferential
biases, and the less than adequate or unknown adequacy of instrumentation (e.g., Bambra et al.,
2008;Bernreutei& Sullivan, 1995fFitzpatrick et al.1999; Petticrew et al., 2007). For example,
some have tested changeovers freho8r to 12hour shifts but have included inconsistent
rotational patterns (e.g., Frese & Semmer, 1986; Lowden et al., 1998) such that the independent
effects of shift lengtland shift rotation could not be established. And it is important to note that
age has some bearing on preferences: Younger peoplelauf 2hifts have more favorable
attitudes than older workers (e.g., Dunham & Hawk, 1985 well as differences in hdanger
shifts affect them (Reid & Dawson, 2000).

Finally, there has been virtually no research in which individuals have been randomly

assigned to different shift lengths; rather, much of the research isseigmal or descriptive,
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which may be in lage part why the findings have not been conclusive. Most importantly, there

is a limited body of research examining shift practices in law enforcement. Indeed, Vila,
Kenney, Morrison, and Reuland (2000) eadys i r med
that police officersé6é hours of work affect th

practices in law enforcement is provided below.

Research on Compressed Workweeks (CWWSs) in Law Enforcement

Lindsey (2007) argued that law enforcempersonnel are motivated to work longer
hours for a variety of reasons, such as monetary gain, encouragement from the occupational and
organizational culture, and the fun of being part of a dangerous, exciting, and stimulating job.
Interestingly,due tothe widespread knowledge of the impact of fatigue on safety, the federal
government regulategork hours of private, feprofit worker$ train engineers, truck drivers,
commercial pilots, anduclear power plant operatérdut not the policefithe governmeidt s
most public, sensitive, and routinely controversial service prav{#la, Morrison, & Kenney
202, p. 7). Similarly, Lindsey (2007) asserted that the hours of firefighters, emergency room
doctors, and ship captains are regulated, but the sametis@dor law enforcement employees.
Indeed, little guidance has been provided to police leaders as to the safety considerations
associated with CWWs.

According to Vega and Gilbert (1997), periods of financial strain have led some law
enforcement execwtes to implement CWWs in an effort to improve efficiency. In the current
economic climatdaw enforcement agencies aeeddwith the needo do more with less,
leadingsometo consideor implementCWW scheduling€.g.,Oliver, 2005; Sundermeier,

2008). Perhaps not surprisingly, when describing potential advantages and disadvantages of

CWWs, law enforcement personnel frequently claim far more advantages than disadvantages.
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Over the past four decades, there has been increasing attention paid to theffGydWws in

law enforcement. Among the many benefits espoused are the ability to (a) inoezarsge

during peak hours of activityb) improve officerjob satisfaction and morale, (c) increase

performance(d) reduce response time, (e) reduce crifleéeduce costs for officers and

agencies (e.g., commuting, overtime, and sick leggg)mprove teamwork, (h) allow for

increased irservice training during periods of overlap,i(i¢grease days off for personal

pursuits/family activitiesand (j)reduce accidents as well as complaints against offjseese.g.,

Brown, 1974, Cunningham, 198Durrett, 1983; Fournet, 1983; Strunk, 1978; Sundermeier,

2008; Vega & Gilbert, 1997; Vila et al., 2000; Weisburd & Buerger, L9B&ertainly sounds

like CWWs are a silver bullet for addressing numerous isshesertheless, thegrirported

benefits hae notbeen firmly established in the research litergtnoe have they been guided by

the result of rigorous scientific investigatioin fact, deCarufel ad Schaar§1990)conducted a

systematic reviewn policing and cautioned that there are still many unknowtepbal impacts

of CWWs (1990). Importantly, Vila (2006) referred to research examining optimal shift lengths

in policing a damneedtorchargpimfarnoation abgut themrisks andbenefits.
Consistent with research in other occupations, scientists conducting studies on

compressed schedules in law enforcement often rely othis®ptimal research desigmsd

sample sizesand empby insufficient or subjective outcome measures mainly due to field or

practical limitations Most have not used randomized designs, but instead examine differences

after changeovers to CWWs frorh®ur shifts or relied on other observational or cigssional

research designs. Still others have relied heavily on survey data or case studies (Vega & Gilbert,

1997). Some research of better quality has emerged, but much of it still suffers from

methodological, sample size, and measurement issues. Fqulexamile Peacock, Glube,
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Miller, and Clune (1983) used a number of highly objective measures (i.e., physiological) in their
examination of a changeover fromt8 12hour shifts, their study lacked a concrete sample size.
Although the overall sample w@$%, many of the analyses over time were based on much
smaller comparisons. Specifically, Peacock et al. (1983) reported that thoséaur Ehifts
had lower blood pressuiea comparison based on just 16 césbat conceded that this could
have been thessult of more regular eating and sleeping patterns. Vega and Gilbert (1997)
obtained just a 41% response rate to their survey, or a sample of just 34 officers. Also, because
they employed a prpost design for capturing departmental data on responseedly, the
statistically significant findings may not be causal and were so small as to be considered of
limited practical import. While others have used innovative methods such as obtaining the
attitudes of officersd Aewyvesoa(Bartt®8v7w9Tr enha
observations of family relations (Durrett, 1983), these measures are certainly questionable. And
some have attempted to assess objective data usingpelfed measures that may have
inherent biases, e.g., increasefamily spending associated with CW\{(Gavneyet al, 1979).

Cunningham (1982), while conducting studies onak@ 12hour shifts in two Canadian
| aw enf orcement agenci es, asserted that the s
evidencderi ved from these studies has to be regat
studies had some drawbacks such as the limited number of cases (e.g., in Vancouver there were
48 total cases), and an intermingling of shift length with shift rotatiomamish, Canada, a
potential confound. Also, in reviewing the evidenceohl@ur shi fts i n polici:
(1990) assertions were more speculative and could be considered more conjecture than a
comprehensive set of findings based on the evidehae.r t her mor e, Wal ker and

(1995) study of the changeover to alidur work schedule was confounded by a simultaneous
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change to fixed shifts from a prior rotating shift configuration. It also relied on the use of
singular agreement itemstoassesof f i cer s6 bel i efs about their
commitment, all likely biased by the desire to work théhdBr shifts. Finally, the Ottawa shift
system in Canada involved employingt@ur shifts on days and afternoons and stickirth &+
hour shifts during the night shift. Again, however, tHeoBr night shifts run continuously for 7
days followed by a-@lay rest period, whereas the-li@ur shifts consist of just three or four
shifts followed by 2 days ofDespite the many purped advantages, some have noted a
number of potential problems such as patrol car shortages during overlapping shift periods,
officer fatigue leading to greater risks, and difficulties in schedule administration (e.g., Stenzel &
Buren, 1983). Indeed, thélings of a survey of 104 police departments in California that had
implemented the-dlay, 16hour schedule suggested some potential drawbackshourGshifts,
such as problems with unity of command and supervision, increased costs, lack of personnel to
provide sufficient coverage, and the need for more equipment (California Commission on Peace
Officers Standards and Training, 1973). Other concerns about CWWs raised by managers in
Canadian law enforcement agencies included (a) lessened opportundynfouaication with
staff, (b) citizen complaints, (c) potential costs, (d) lack of investigative continuity, and (e)
lessened identification with the police profession due to time away from the job (Cunningham,
1990). More recently, DiMambro (2008) repafrthat a number of agencies that had adopted
12-hour shifts also indicated a deleterious effect upon communication among officers or between
officers and their supervisors.

Melekian (1999), then police chief in Pasadena, California and now director©ffite
of Community Oriented Policing Services of the U.S. Department of Justice, critically examined

many issues associated with-@ur shifts, noting the many arguments made in favor of them.
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Among the purported benefits were improved morale, increqisality of life outside law
enforcement (e.g., time to attend school or engage with their families), and greatéamwbyk
balance. Nevertheless, Melekian also noted the drawbacks such as increased fatigue, reduced
communication across shifts, lesseaédity to deal with neighborhood problems, and, most
importantly, disengagement from the job and reduced ability or time to establish and maintain
relationships with the community, thereby detracting from community policing and job
involvement. He calletbr increased research on the impacts of such schedules. Consistent with
Mel eki ands call for more r evsidar c(h2 0006 )C W\VEst eidn i
police executives and officers need hard information about the risks and benefits of such
schal u | €&Sanilady, deCarufel and Schaan (1990) noted the importance of increased
knowledge of the impacts of CWWs on issues such as court appearances on days off, as well as
investigative followups.

Impact on productivity, performance, and safety. Although therarelimited data on
the impact of CWWs in law enforcement, there has been samedating back 120 yearsyet
it is not without significant limitationsin a study of the impact of CWWs, Pierce and Dunham
(1992) noted that there was no change shown for departmental performance of specific patrol
duties, yet coordination of work and meeting the needs of citizens significantly improved.
However, whereas imé previous schedule officers worked 7 consecutiield days, in the
changeover to XRour shifts officers worked just 4 consecutive days on, followed by 4 off,
creating a confound. The former shift allowed for 2 days off after two cycles of seheur, 8
days, and 3 days off when on the third cycle of sevdm@uB days, which is a significant

deviation from traditional & our schedules where officers work for just 5 consecutive days
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before having 2 days off. The comparison éfdir and 1zhour shiftsthen also included a
comparison across number of consecutive days worked, seriously limiting the conclusions.

In a study of three Canadian police forces, deCarufel and Schaan (1990) found that while
those on 1zhour shifts had more time to close a chstore a shift ended, followps were more
difficult if the case was not complete by the end of the shift. They, too, had sample size and
methodological problems. Their sample represented 25 officers from each of three agencies, one
with a 3hour schedd and two with differing 1-hour shift schedule cycles. Furthermore, the
data were obtained from 3f@inute interviews, summarized, and then subjected to factor analysis
and stepwise regression, both of which are questionable given the sample sizewhilso,
deCarufel and Schaan (1990) found small but significant effects with regard to increased
efficiency (i.e., time spent per call, more calls responded to, and more rapid clearing of calls),
they aptly note that the extent of the differences lackettipah significance from an
admi ni strative standpoint. Further, Dbecause
traditional schedules to the following year 6s
assignment to treatment or control), other chiag#iors occurring over that time period cannot
be ruled out.

Similar to research in other occupations, it appears that when there have been reported
improvements associated with CWWs, honeymoon effects may also have been present as well.
For example, Goningham (1982) reported an improvement in performance for Canadian
officers working 12hour shifts, but that increase was no longer present in the second year. Also,
Weisburd and Buerger (1986) noted that after implementing a compressed scheztute
agency, the chief indicated that while sick leave initially (first 6 months) dropped, it later

increased. Consistent with research in other professions, some have also found improvements in

* Four, 10.75hour dayg followed by 4 days off.
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performance and productivity when considering-sefforted or spervisory ratings of
performance (e.g., Walker & Eisenberg, 1995; Weisburd & Buerger, 1986), but there have been
little objective performance data generated to date.

The past studies related to performance, in addition to having design flaws or other
limitations, are far from conclusive. Studies by Cunningham (1981; 1982) seemed to suggest
greater flexibility in scheduling work activities, like contacts with the community, when officers
worked CWWs. The findings related to productivity, however, were anidée study in
Saanich demonstrated an initial increase in performance, whereas the study in Vancouver
showed a slight decrease in seitiated activities after the 1Bour shifts began. In both cases,
however, there was a reduction in absenteeisoceded with CWWs.

When examining a change to al@ur shift (froman8-hourshift) in Lincoln, Nebraska
Sundermeier (2008) found that quality of service provided by the department was not negatively
affected. Pecifically, while there waa slightincrease in belovaverage ratings of officer
performance by citizens for those GMVWSs, no complaints or disciplinary actions related to the
12-hour shift were noted. Datadicated that the implementation of th2-hour shiftdid not
result inany negatie fiscal impactsfor instance, the amount of overtime paid to complete
reports decreased by 51%/hile fatigue wageportedlya factor, it did not appear to affect
performance.Fatigue, however, was measured only via-sgtiort, which again is likelto have
been underreported.

Negative performance outcomes have been identified in some studies. For example,
Brown (1974) found that almost half of the agencies he surveyed that had adepted %Bifts

reported greater difficulty with crosshift communication. Similarly, Cunningham (1989) noted
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that police managers felt they were more likely to see their officers more regularly when they
were assigned to-Bour shifts as compared to-hdur shifts.

Impact on health. There is a dearth of researam leealth outcomes associated strictly
with CWWs in law enforcement. Due to the nature of their work, police officers are constantly
exposedtostressnducing situations. As Neyl an et al
pressures from supervisoegiorneys, judges, media, and the public that can lead to-stfated
symptomséo (p. 345). I n a study of Australia
found that long work hours led to increased levels of stress28,p< .001). Howeve there
have been virtually no studies connecting CWWs to stress or outcomes of stress, other than
limited physiological data collected by Peacock et al. (1983). Totterdell and Smith (1992) did
identify a significant improvement in psychological wieding for the new shift system, but it is
important to note that the 4tur schedules were only implemented in the day and afternoon
shifts in that system (called the Ottawa system).

Impact on quality of life. Manyresearcherbave indicated that thereaserwhelming
support for CWWs (e.gBarter Trenholm, 199 Cunningham 1981; Peacoekal, 1983;Pierce
& Dunham 1992). Nevertheless, findings related to quality of life have not always been
consistent] n Pi er ce and Dunha médsignffidadt fnprpvensentindy , t h e
overall job, leisure time, and life satisfaction among the officers on CWWs. Yet, given the
aforementioned confound with number of consecutive days worked, these findings should be
interpreted with caution. Past researchdlas been inconclusive regarding the impact of
CWWs on satisfaction with organizational association, amount of work satisfaction (Pierce &
Dunham, 1992), and general job satisfaction (deCarufel & Schaan, 1990). The general attitudes

of officers relatedd organizational commitment, job involvement, and intrinsic motivation also
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have not been found to be significantly impacted by CWWs (Pierce & Dunham, 1992; deCarufel
& Schaan, 1990). According to Cunningham (1981), those officers workihguiOschedule
as compared to-Bour schedules were more satisfied with their new shift schedule. Again,
limitations of these studies must be considered in interpreting these results.
However,Sundermeier (2008) found that officers who switched to-hdl2 shift lad
more favorable perceptions of the shift and exhibited high morale and job satisfaction, noting
t hat -hioprtshifte @rovide® the right balance in their lives and renewed their enthusiasm
for pol (p.&elnthiostuttyphowever, only 37fwfers participated in the #our shift.
Work-family conflict. Pierce and Dunham (1992) reported a significant decrease in work
schedule interference with personal activities; however, as noted above, this may be confounded
by t he ag e n clgodscongecutive-Boursdayh. eSomiarly, deCarufel and Schaan
(1990) noted that officers on CWWs were overwhelmingly better able to achieve separation
between work and nework activities.
Impact on fatigue, sleep, and alertnessVega andGilbert (199) noted that fatigue and
its relation to the compressaarkweekis one of the most often cited concerns givempdiice
administrators when considering alternative schedules for their offite®s study ofCanadian
police officers in three agencies &mourand 12hour shifts, researchers foutitht self
reported fatigue was more of a problem on thénd@r shifts (deCarufel & Schaan, 1990), even
though they only worked four consecutive shifts. However, although officers admitted that
fatigue was a@ncern, it was not a serious enough concern to make them want to return to an 8
hour shift schedule. A similar conclusion was drawn by Sundermeier (2008).
Conversely, others have reported that officers working CWWs were somewhat less

fatigued (e.g.Vila et al., 2002). Similarly, Pierce and Dunham (1992) found that stress and
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fatigue experienced by officers did significantly decrease after the switch tb@ui 2hift

Others have not identified significant differences comparitg 82hour shifs (Smith et al.,

1998). Again the subjective underreporting of fatigue and potential bias associated with officer
preferences for particular schedules may obviate these findings.

Cochrane (2001) stated that tharbblemhere is
related to shift work and the I n@rmnRedsynd | i abi
andcolleagueg2002)reported police officerget less average total sleep dwade significantly
worse sleep qualitfusing subjective measuressdéep and sleep qualitihan peemnominated
controls. And in 1983, researchers surveyed officers fanddthat53% repored sleepingn
average of 6.5 hours or less (Peaceichl., 1983), a finding later confirmed by Véaal. 000)
who found thathe average hours of sleep for officers in their study wasl6.6ne of the most
comprehensive studies of law enforcement fatijila et al. (2002) found tha1% of
respondentacross four police agencikad such poor sleep quality thelinicians wauld
recommend thaheyseek medical attention, and that their sleep quality was twice as poor than
for those in the general public.

Nevertheless, in at least one study, gobfficers have reportesleeping more hours
when working 1zhour shifts (6.5 hais) as compared toour shifts (6.2 hourgPilcher &

Huffcutt, 1996). According to Vila et al. (2000), officers who worked CWWs tended to be
somewhat less fatigued although they noted the result was not conclusive due to the number of
participants.Totterdell and Smith (1992) also reported that the implementation of the Ottawa
system (1€hour compressed schedules for day and afternoon personnel) led to increased sleep
when comparing the officers to those in a control agency, but, again, the nightskéts

remained on $our schedules.
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Sleep deprivation can intensify the stress experienced by officers which, in turn, may
result in poor judgment being exercised by an officer. According to Vila et al. (2000),
fébecause f at i gu abiltyan éarfulbhess whila dimirgshirg ¢he dapacity df
officers to make sound decisions, it also is likely to increase the probability of officer
misconduct, especially misconduct associated with the use of excessive force. Even the best
officers who & impaired by fatigue or chronic fatigue will likely, on occasion, overreach in
threatening situations, | ose their tempers, a
(1990) argued that fthe | onger hiomeettngtheay af f e
publico (p. 190) . It is for this reason that
at the end of compressed schedules, as well as performanceoifsfasze scenarios.

In addition, the research has shown that fatigue eaa potential negative effects on
worker performance, safety, and health (Vila 2006). According to Vila (2008)s certainly
true for law enforcement officers as well and may be even more so given the unique nature of
their jobs. While Sundermeier@@8) found that fatigue was a factor experienced by officers
working 12hour shifts, the level of fatigue experienced by officers was not enough to affect
overall job performanc&Vhen considering physiological, psychological, and subjective
measures of altness, researchers in one study found that there were no negative effects of
switching to a 1zhour system when compared to thd@ir system (Peacock et al., 1983).

Impact on overtime and offduty work. Bayley and Worden (1998) argued that there is
considerable variation in overtime across agencies and individuals, but almost no publicly
available data. This clearly underscores the importance of examining the amount of overtime
associated with CWWs. Vila (2006) asserted that few police departrastristror monitor o

duty | obs. However, if an agency is consider
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concerned about the additional time they may accumulate irsha@4period either commuting
to and from work (e.gNielsen, 2007)working overtime, and working offluty, as the
combination of these can frequently be excessive.

For the many employees that have compressed workweek schedules, the choice to pick
up a second job for extra income becomes very appealing; indeed, Watersand(R&07)
noted that agency implementation of CWWs may encourage officers to seek second jobs as
opposed to using the time off for rest and recuperation. After all, one of the argued benefits of a
CWW is that on the days that the employee has off thikyrawe extra time for rest and
recovery from longer than average workdays. Typically, extra work hours and commute time are
not factored into the analysis of CWW scheduling, in terms of the potential impacts on health,
safety, performance, quality ofdi fatigue, or sleep. Nevertheless, there is a dearth of research
regarding the role and/or impact of CWWs onadity work, overtime, commuting, and other
activity patterns. In one study, Cunningham (1981) found that officers assignetiaari€hifts
had greater courelated overtime compared to those elnd8ir shifts but much less overtime
associated with regular workdays (which was reduced by more than half).

Summary. In sum, compressed workweeks have been implemented in law enforcement
since at least as early as the 1970s. The adoption of these alternative schedules may have a
considerable impact on employees. To date, there has been no comprehensive, randomized
expaiment assessing the impact of CWWs on performance, health, safety, quality of life,
fatigue, sleep, or extrduty employment in law enforcement. Nevertheless, there seems to be
increasing interest in implementing compressed work schedules in policiagonber of

aforementioned reasons.
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However, past research across industries has been far from conclusive and informative
because of varying degrees of scientific merit and rigor, methodological concerns, and
limitations of various measures. This repmontains the results of a randomized experiment to
assess the impact of CWWs on officer performance, safety, health, quality of life, fatigue, and
sleep, as well as other organizational outcomes. In addition, because there are no current
national data o shift practices, we wanted to gain an understanding of current scheduling
practices to provide context for the experiment. For example;hdwBshifts still dominate the
landscape of American policing? Are alternative shifts becoming more comnaowharn
shifts are predominant? Do shift practices vary as a function of agency size? In order to answer
these questions, we conducted a survey in 300 randomly selected law enforcement agencies
nationwide at two points in time, in 2005 and 2009, sowlatould examine recent trends in
shift scheduling practices. The findings that follow are from the first, 1sitdtirandomized
experiment designed to assess the impact of shift length on various outcomes in policing using
multiple methods and both obje@ and selreported measures.

Current Shift Schedules in American Policing

As part of our examination of shift practices, we conducteshdom telephonsurvey
designed to obtain an estimate of the proportion of agencies in which compressed s¢h@dules
hour or 12hour shifts) have been implemented or in which the more traditienaliBshift
schedule is employed. We were also interested in knowing the proportion of agencies that still
operate on rotating schedules (those in which agencies redficers to routinely change the
time of day at which they work, either from day to evening to midnight or in reverse). Although
the U.S. Department of Justice routinely conducts a census of state and local law enforcement

agencies and publishes thaw Enforcement Management and Administrative Statistics
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(LEMAS), data orshift schedule has not heretofore been captured, nor has there been a recent
version of LEMAS published. As such, we thought it important to conduct a survey in order to
estimate the dgnt to which local law enforcement agencies in the United States have adopted
various shift schedulesThe Police Foundation administeredastburvey to the same 300
agencies at two points in time; the first phases completed in Novelmer 2005 and theesond
in November 2009. The purpose was(8) determine the proportion of agencies that employ 8
10, or 12hour shifts for their field patraifficers; (b) asseswhether tleseproportions vay by
agency sizge(c) evaluate the extent to which agesaieake use obtatingshifts; and (d)
examine trends in these practices over time.
Method

Sampling procedures. A randomly selected sample of 3l@@al police departmentsas
drawn from thdocal police portion of th€000 Census of State and Local L&mforcement
AgenciegReaves, 2002) conducted by the U.Sp&#&ment of Justice, Bureau of Justice
Statistics The sampleonsisted oagencies with 50 or more sworn officers, so that a reasonable
distribution could be achievetb include large agenciémore than 201 officers), midsize
agencies (10200 officers), and smaller agencies-HID officers). The smallest agencies (< 50
officers) werenot sampledecausevell over 70% of allocal lav enforcement officers in the
United Stateswork in agenciesvith 50 or moreemployeesgeeReaves, 2007).

By randomly selecting agencies, we were able to generate a shatpas
geographically and demographically representative of ageoicieese sizegsationwide. In

order to assess trends in shift schedufpractices, the same 300 agencies were surveyed four

®>The 2000 Census was the most recent databaseuld access

® While almost 90% of law enforcement agencies in thitdd State®iavefewer tharb0 swornofficers(see

Reaves, 2007}hese agenciemepresenbnly about25% of dl sworn officers. As such, the inclusion of those

agencies would present an overrepresentation of the smallest agencies, reducing the number of medium and large
agenciesat whichthe vast majority of sworn officers are employed.
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years after the initial surveyRarticipants fom each agency were required to answer three brief
guestions regarding the aggnoéshift practicegseeExperimental Study, Research Design,
Measuresection). To ensure accurate responses from each department, one of the requirements
was that the respordt bea patrol supervisorThere were no additional restrictions for the
participants.

A total of 300 county, township, and municipal (city, town) police departments with 50
or more sworn members were randomly selecfesishown in Table 1here were 289 (96%)
respondents Time 1 and 30Q100%)in Time 2 Eleven of the original 300 seifed agencies
did not respond to repeated phone calls dufinge 1 InTime 1, there were twagencieshat
had fewer than 56fficersdue to changes in the number of sworn personnel sin&)éte
Census oState and Locdlaw Enforcement Agenciesndtherefore were not included in the
Time 1 results. However, in Time 2, there were 12 agencies that had fewer than 50 officers but

had previously (Time 1) reported having 50 or more sworn officers, and as such, were included

Table 1

Distribution of Repondents

Number of Sworn Officers Novlir;nlfe} 2005 NovznTt;ee?zoog
<50 2 (0.699%) 12 (4.0006)
50 to 100 165(57.09%) 157 (52.33%)
101 to 200 82 (28.37%) 86 (28.6%)
201+ 40 (13.84%) 45 (15.0%)
Total 289 300

"No response = 11
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in the results as agencieswith500 0 sworn (as this was their
outset). hese staffing reductions welikely due to budgetary issues faced in U.S. law
enforcement during the decade of 20@D1Q In Time 1, a total of % of the respondents
were from smaller agencies (between 50 and 100 officersparedo 52% in Time 2 There
was nearly no change in the number of agencies witf200Iofficers (28% imime 1compared
t029.0% inTime 2. Large agencies consistinfraore tharR00 officers made up4% of the
respondents in Time 1 comparedl&$ inTime 2
Once the 300 agencies were identified, each agencgamiacted via phon® complete
the short survey. Based on past survey research conducted by the Ralidatido (Amendola,
2004; Amendola, 1996; Weisburd, Greenspan, Hamilton, Bryant, & Williams, 2001; Weisburd,
Mastrofski, Greenspan, & Willis, 2004), we expected a response rate of approximately 85% (255
agencies).All researchera/ho participated in theusvey process were given ample training
aboutpropersurvey and calling technique$heresearchewasrequired to ask for patrol
supervisor. If a supervisor was not available, the researcher asked for a time at which the
supervisor could be reache@ihere was no payment to respondents for their participation.
Measures In order to assess the shift schedfleach of the agencies, the Police
Foundation created a brief questionnairerder toobtain important informatiorrém the patrol
supervisotin a simple and direct formas follows:
1. How many officers do you have on patrol?
2. Do your patrol officers currently work 810, or 12hour shifts?
3. Are they fixedr rotatingshifts? If rotating,do they rotate forward or backward?
Because these questions were developed for the sole purpose of this studyetieere

reliability or validity dataAlso, researchers wrote down any clarifying information, e.g., if a
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respondent indicated that the agency was operating-tourlschedulg if there was some
mixture of schedules worked, and any other information offered by the respondent.
Results

Over thed-year period, the biggest change wasrttove away fromraditional 8hour
shift schedulesSpecific agencies employingl®ur shiftsdropped from 40%n 2005to 29%in
2009 (see Table 2jThere were minor changes in the 4dd 12hour shifts;the number of
agencies employin@j0-hourschedules went down fro&7¥% to 2%, whereas thaumber of
agencies employintj2-hour shifsincreasedlightly from 24% to B%. Interestingly, the
number of agencies employing more than one type of shift length almost doubled from 17

agencies (6%) in 2005 to 32 agencies (11%) in 2009. Furthermeaned 9 thour workdays,

Table 2

Shift Length byAgency Size

Time 1 Time 2
November 2005 November 2009
N;m%?ﬁr 8HR  10HR 12HR . 8HR  10HR 12HR L .
SHOM ) k) (%) ) %) (%)
50 to 100 68 37 47 150 54 33 52 139
Small (41.2) (22.4) (28.5) (320) (195  (30.8)
101 to 200 34 27 16 .- 23 19 22 o1
Medium (41.5) (32.9) (19.5) (267) (221)  (256)
201 + 13 14 6 23 11 15 5 a1
Large (32.5) (35.0) (15.0) (24.4)  (33.3) (11.1)
115 78 69 A 83 67 79 b
Totals 401) (27.2) (2a0) 252 293) (223) (263 23°

®ForTime 1 there were BL.7%)agencies with $hour shifts; J1%) agencies with -hour shifts; and 175.9%)
agencies that employed multiple shifts. Two agencies had <50 officers.

PFor Time 2 there were 14.7%)agencies with Sour shifts; B (5.3%)agencies with I-hour shifts4 (1.3%) with
13-hour shifts;and32 (10.7%)agencies that employed multiple shift?. agencies had <50 officers.
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while very uncommon in 2005 (2.7%), became more common by 2009; a total of 11.3% of
agencies had adopted 21-, and even 1-Biour schedules.

There were also differences in shift length based on agency size. For the largest
agencies, there appeared to be little change overybarfperiod; indeedhé most common
shift for agencieemploying more than 200 pat officerswas the 1€éhour (35% inTime land
33% inTime 2. Greater changes were observed for the midsized and smaller agencies over the
4-year period.For the mediunsize agencies, the most prevalent shiffime 1was the &hour
(42%). By Time 2,therewas almost an equal distribution across all three shift lenigthgo a
10% drop in the 1Mour shiftsanda moderate increase (6%) in theHdur shiftsfor those
agencies Similar to the midsized agencies in Timesfaller agenciesvere also mst likely to
employ8-hour shift (41%).

As shown in Table 3, during the period of the stubgreéwas a significant reduction in
agencies with rotating shifts (46%Tmme 1and 5% in Time 2. This may be due to an
increasing awareness of reseashbwing that shift rotation can disrupt circadian cycles and
result in greater fatigue, insomnia, or other health problems (e.g., Colligan, Frockt, & Tasto,
1979; Czeisler, Moor&de, & Coleman, 1982) and worker errors and accidents (e.g., Gold et al.,
19?). The result was an increase in the number of agencies employing fixed shifts (from 54%
in Time 1 to 75% in Time 2). This trend seems most apparent in the smaller agencies; however,
in the medium and large agencies there were also modest increased tours.
Discussion

The results of this initial descriptive study demonstrate that agencies have been moving
away from 8hour shifts in recent years. Among the largest agencies in the United States, the

most common shift configuration was ali@ur $ift schedule, whereas midsized agencies
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Table 3

Number of Agencies with Fixed or Rotating Shifts

Time 1 Time 2
November 2005 November 2009
Nst‘vrv‘;t;ﬁr Fixed Shift R%tﬁit]!tng Total Fixed Shift R%tﬁit]!{‘g Total
Officers (%) (%) (%) (%) (%) (%)
79 86 165 122 a1 163°
500 100 (47.9) (52.1) (74.9 (25.2)
48 34 82 29 21 80
101 to 200 (58.5) (41.5) (73.8) (26.3
28 12 40 35 9 44
201+ (70.0) (30.0) (79.9 (20.6)
Totals 155 132 287 216 71 287"
(54.0) (46.0) (75.3) 24.7)

@ Thisincludes the 12 agencigswhich there were originall0 or more officers, but that now have fewer than 50.
® In Time 2 there were 13 (448 agencies who had both fixed and rotating shift schedules. In Time 1, none of the
agencies reported havingthdixed and rotating shifts.

demonstrate a slight, but equal, preference for bo#m@& 12hour shifts above X@our tours.
Also, among the smaller agencies, there were a decreasing number choosing to &batimue
shifts with 10-hour shifts very ncommon in small agencies. There also seems to be a more
recent trend toward employing multiple shift lengths and/or alternative shift configurations like
9-hour or 1thour shifts.
Finally, while shift rotation was used by just under half the agenci€srie 1, by Time
2 that had dropped substantially to under-tmeth, perhaps indicating increasing knowledge of
the fatigue factor associated with fairly frequent shift rotationTime 1, shift rotation was
much more common in both smaller and middiagencies thaim large agencies, although
agencies of all sizes demonstrated movement away from rotating shifts overetuepériod.
There is a great need for a wedintrolled, systematic study of the impacts of CWWs on
individual and organizatial factors. It appears that past research across a number of

occupations has resulted in somewhat mixed findings due to various methodological and
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measurement problems (e.g., small sample sizes, lack of randomization, preferential biases, high
guality meagurement instruments, etc.). In law enforcement, not only has the research been
plagued with some of the aforementioned, it also has been sparse. It was the aim of this research
to conduct a randomized experiment that would overcome some of theseop@sinsimgs and

to provide insight into the benefits and/or detriments associated with CWWSs.

Experimental Study

This randomized block experiment was designed to assessgaet of shiflength ona
variety of measures ¢tdw enforcementfficer health safety, performance)eep fatigue,
quality of life, and exta-duty employmenti(e., overtime and ofduty). This study was
conducted in two police departments during the period of January, 2007 through June, 2009.
After obtaining volunteers, we randgnassigned officers to one of three conditions: (a) 5
consecutive $our days, (b) 4 consecutive-h®ur days, and (c) 3 consecutivel@ur day$
The agencies agreed to maintain the conditions (shift length, time of day, and district) throughout
the caurse of the @nonth period of the study.

We employed a randomizddiock design in which shift length was the treatment and the
blocks consisted of agency and time of shift (day, evening, midnigh.use of a randomized
block design allowed us to tak&o account variability of the blocking factors, as well as
possible interactions between shift length and those factors (see Weisburd & Taxman|r2000).
particular, time of day worked has long been a focus of sleep research, and as such, we felt it

important to block by time of shift.

8 In order to ensure all officers worked 80 hours in eagreek period, officers assigned to-B8ur shifts worked
three consecutive our shifts in week one, and three consecutivadi®r shifts followed by a singlel®ur shift
in week two, a configuratiotihatis common among agencies operating oiaar shifts.
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In addition, @rticipants were required to complete live simulation exercises during the
last 2.5 to 3 hours of their work shifts. The rationale for completing the simulations at the end of
the shifts was based on goet submitted to us from sleep expert Anneke Heitmann, in which
she stated, dAlf testing had to be Iimited to
meaningful to test at the end of the shift in order to capture potential differences causes by tim
ondut yo (personal c o mmhismacanaéndabiam was Blsoyondistent 2 0 0 6
with input of participants in the NBerformance, Healfland Safety Meeting in early 2006
While the sleep expert cautioned about various challenges for dafetaéions when
comparing shift systems and their associated circadian effects, it was believed that blocking by
time of day of the shift would control for time of day effects that would have otherwise
confounded the findings.

To assess officer healtbafety, performance, fatigue, sleep, and quality of life, we
collected data from the following three sources: (a) performance simulations we conducted in a
laboratory setting in the police agenci@s daily statistics from both departmerdad (c)
surveys and other saléport instruments. We collected data at two points inditmefore
treatment implementation (the pretest) and at the end ofrien®? study period (the posttest).
Method

Agencies. We selected sites from different regsofthe Midwest and the Southwest) and
with varying demographic compositions. The t@agencies selected for this study were the
Detroit, Michigan Police Department and the Arlington, Tex@slice Department. These
agencies were identified because tlodficers worked the standard fivel®ur duty toursthe

agenciesb6 |l eaders were interestedandtheexaminin

° Because it took approximatelweeks to administer the performance simulations in each ageraydreable to
run 1012 officers through the exercises per day), the post measure was dorg as 8amonths after the
treatment but no longer than 6 months after.
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respective union/association had expressed an interest in switching to a composkasek

schedule. Welso selected these sites because they were sufficiently large enough to ensure

minimal impact on regular police operaticarsd to provide a sufficient number of cases for our

study. According to the 200#BI Uniform Crime Reportsy.S. Department of Just,2008),
Detroitds popul ation was 860, 971 awasiteApekr i ngt o
100,000 populationaried with violent and property crimes. While Detroit had a higher violent

crime rate (266) than Arlington (187), Arlington hadnuch higher property crime rate (1,523)

than Detroit (787).

Participant Characteristics. As of 2007 the Detroit Police Department had 3,049
sworn officers and the Arlington Police Department had*88Demographic characteristics of
officers in oursample and breakdowns by site are presented in Table 4.

Overall Sample.There were more male (7%4d) than female (2%%0) respondents,
although the proportions were similar to the compositioniwite agencies. Although half of
the participating offiers in Detroit were Black (50/8), the combined site total of participating
officers reveals a higher proportion of White offices8.3) as compared to Black (31.6%),
Hispanic (6.5%), Asian (2.2%3nd American Indian0(4%) officers in the study. Theast
majority of the study officers were between the ages of 18 to 34 yeak8okb], and
approximately halobf the officerg(44.7%)were married compared (84 %) who indicated they
were single, (14.2)aving never been marrieand5.5% who were divared.

Agencyspecific. In Detroit, Black officers miee up over 65% of the departmgnt
however the proportion participating in our study was somewhat loa@i8¢6). In Arlington,

Black officers represenit4.7%of the agencyhich is almost identical ttheir representatioim

1 These datarefrom the2007 Law Enforcement Management and Administrative StatiBiireau of Justice
Statistics(Reavespersonal communication, September 29, 2010).
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Table 4

Officer Demographic Characteristics by Site

Characteristics Arlington Detroit Total Study
Participants
(l)\lw(ef;g” Par?it:l?ggnts (l)\lw(ef;t?)” Par?it:uig};nts Study Pagtlmpants
N (%) N (%) N (%)
SwornPersonnel: 580 147 3,049 128 275
Sex:
Male 478(82.4) | 117 (79.9 | 2,220 (72.8) 95 (74.2) 212 (77.1)
Female 102(17.6) | 30@0.49 | 829(27.2) 33 (25.8) 63 (22.9)
Total 580(100 147 (100) | 3,049 (100) 128 (100) 275 (100)
Ethnicity:
Black 85(14.7) 22 (15.0) | 1,998 (65.5) 65 (50.8) 87 (31.6)
White 397(68.4) | 104 (70.7) 928 (30.4) 59 (46.1) 163 (59.3)
Asian 20(3.4) 6(4.) 10(<1) 6 (2.2)
Hispanic, any race| 69(11.9) 14( 9.5 108 (3.5) 4(3.1) 18 (6.5)
Other (Am. Indian) 9(1.6) 1(0.09 5(<1) 1(0.04)
Total 580(100) | 147 (100) 3,049 (100) 128 (100) 275 (100)
Age:
18-24 years -- -- -- -- --
25-34 years - 84 (57.1) - 49 (38.3) 133 (48.4)
3544 years - 41 (27.9) - 63 (49.2) 104 (37.8)
45-54 years -- 19 (13.0) - 13 (10.2) 32 (11.6)
55 years or older -- 3( 2.0 -- 3(2.3) 6(2.2)
Total -- 147 (100) - 128 (100) 275 (100)
Marital Status
Married -- 80 (54.4) -- 46 (35.9) 126 (45.8)
Single - 54 (36.7) - 66 (51.6) 120 (43.6)
Unknown -- 13 (8.8) - 16 (12.5) 29 (10.5)
Total - 147 (100) - 128 (100) 275 (99.9)
Years of Service
21 5years -- 92 (62.6) - 30 (23.4) 122(44.4)
61 9 years - 21 (14.3) - 79 (61.7) 100 (36.4)
10 years + -- 34 (23.1) - 19 (14.8) 53 (19.3)
Total -- 147 (100) -- 128 (100) 275 (100)

our samplg€15%). The majority ofparticipantan Detroit were between the ages of 25 and 44

(875%); in Arlington asimilar proportion of officers between these ages was found (83%0).
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greater number of participating mférs in Detroit were single (524 rather than married

(35.9%), almost the opposite of Arlington where 36.7% of officers vgargle and 54.4% were
married The vast majority of officers participating in our study had less than 10 years on the job
(85% ofDetroit officers and 77% ofrlington officers).

Eligibility. In order to be eligible for the study, the following two erih were
established for officers: 1) must be in the patrol operations division (assigned to respond to calls
for service); and 2) must not be working foot patrol or on light or restricted duty. This was to
ensure that all participants were performing $ame functions so as not to skew the outcome
measures.

Sampling Procedures.Officers were recruited for the study on a voluntary basis as is
required by federal regulation and consistent with Institutional Review Board (IRB) mandates.
Officers weremformed that if they volunteered for the study, they were agreeing to be assigned
to any one of three shifts (the, 80, or 12hour conditions). At the same time, following IRB
regulations, officers were given the option to drop out at the outseaioy éime during the
study, for any reason, although officers were encouraged to stay in the study if at all possible.
We attempted to track the reasons for drop outs at the time or in a pasterxiew many
weeks later, although many of those officai not respond to repeated attempts to reach them.

Recruitment. To recruit volunteers for the studye sought permission from both police
departments tmmake short (about 5 minutes) presentations to officers at different locations and
times of day.Because of the large number of officers in Detroit, it was determined that we could
make these presentations at roll call meetings (at the beginning of each new shift) in the various
districtsin order to brief officers about the studgecause not all &iters work every day and

officers work at various locations and at different timesspenta number of weekattending
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these meetingat day, evening, and midnight shift changes, as well as during weekdays and
weekends to maximize the number of officrat would hear the briefing. In Arlington, we

were able to make just three presentations at three locations and at various times in order to
accommodate officers who were working day, evening, and midnight shifts. We also created
recruitment posters &t were hung at district stations and other locations in the police

departments (see Append®, andindividual letters that were sent to all officers in both

agencies (see Appendix B for a sample recruitment letter). Also, in both agencies, we provided
information and/or training to timekeepers, supervisors, and commanders about the study. In
Detroit, the Detroit Police Officers6 Associ a
newspaper, th&uebor

Procedures.In each study site, wasked interested officers to complete a volunteer sign
up form (see Appendix C) and then created a database of these offistisuld be notethat
in the Detroit study sitewo officers are assigned to each patrolfoaevening and night shifts
andfor some cars on day shifts. Asonsequence, officeatsohad to be willing to accept a
new partner based on the randomly assigned treatment conditions (shift |&ig#ojunteers
were randomly assigned to one of the three experimental conditiess they became
ineligible or changed their minds prior to the randomization procedure.

A total of 326 officers across both sites volunteered to participate in the study. These
volunteers were randomly assigned to one of three conditions:htber8hift (n = 109), 16hour
shift (n = 109), or 12hour shift = 108).

Incentives. We knew it would not be easy to recruit participants willing to be randomly
assigned to a particular shift configuration because this experiment potentially required a maj

adjustment in the lifestyle of officers. As such, we created some monetary incentives for
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officers; first, we provided a $50 cash payment for the completion of the majoepeit

instrument (se&xperimental Study, MethoDBata collection methods dninstrumentsection

for details about surveys), both at Time 1 and Time 2. Therefore, each officer could receive a
total of $100 for their participation in the study. In both agencies, we also provided a number of
$1,000 cash prizé5(one at Time 1 andne at Time 2) via a random drawing from among those
officers who completed two specific instrumettts.

In addition to the monetary incentives, there was an implication but no promise from
management that the results of the research may have an iefluesabsequent policies or
practice. Finally, officers knew that by volunteering they would have amloree chance of
being assigned to a compressed workweek for #meith period of the study, which was a key
motivator for many.

Sample sizeand power. While we had initially set out to obtain a total of 360
volunteers, our power analysis suggested that a sample of 300 officers would be more than
sufficient to ensure a high level of statistical power for detecting small to medium effects
(Cohen,1988,p. 284) For each site, we intended to have 60 officers randomly assigned to each
of the three treatment conditions for a total of 180 per site as our goal (see Table 5).

Samplesize. Our actual sample size was 12®r Detroit and 147 for Arlingn,
resulting in a total of 275 participants in the study at Time 1. In Time 2, due to attrition, the
sample size for Detroit decreased to 88 participants, while in Arlington it went down to 138,

resulting in a total sample of 226.

™ n Detroit when we were having difficulty getting enough volunteers, we offered four additional $1,000 prizes

2 The incentive prize was drawn only from those officers who completed sleep diaries and alertness logs, because
this required a few minutes each day duringvee2k period. This was designed to encourage officers to complete
this more tedious task.

13179 were randomly assigned, and 51 did not follow through with treatment.
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Table 5

Intended ad Actual Sample Size

Time 1 Time 2
Intended Actual Intended Actual
Detroit 180 128 128 88
Arlington 180 147 147 138
Total 360 275 275 226

Power. Our power analysis (s@@ble § shows that for our final analysis of 226 cases,
still sufficient to detect medium effect sizes, but insufficiemtletectsmaller effects.

IRB, ethical standards, andsafety monitoring. This study design was submitted to the
Police Foundation Institutional Review Board who approved the experimental methodology and
informed consent proceduréye worked with the selected agencies and our Institutional
Review Board to develop a protocol faformed consenfsee Appendix D and Appendix E for

informed consent documents for Detroit and Arlington, respectively).

Table 6

Power for threggroup design (N =225, 75 per condition)

Effect Size Statistical
Cohenod Power
.10 (small) .25
.25 (medium) .93
40 (large) .99

Data collection methods and instruments. We used a variety of methods to obtain data
for the study as follows: (a) obtained daily statistics from the departments, (b) administered

laboratorybased performance simulations, and (c) gathered data from paper and pencil surveys
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and instruments. We bected data for the prreatment implementation period as well as the 6
month posttreatment implementation. All three methods of data collection were used to obtain a
comprehensive understanding of therfamahcecer so
over the course of the experiment in order to compare the three treatment groups consisting of

the 8, 10, and 12hour shifts. Due to limitations associated with past studies, our goal was to
identify high-quality, reliable, and valid instrumeswith which to measure the range of

outcomes we identified.

Additionally, because the National Institute of Justice was interested in a variety of
outcomes, we used a systematic process of identifying specific general constructs to gain a
broadbrush understanding of the impacts of CWWs in law enforcement. These constructs
included: (a) work performance and safety; (b) health and stress; (c) quality of life; (d) sleep,
fatigue, and alertness; and (e) exdtay employment (overtime and edtity work). We
identified a number of objective and sedport measures to assess these constructs and, to
increase power, sometimes created composite measures in order to reduce the number of
individual analyses.

Past research has relied on limited,-seifsupevisory reports of performance and/or
safety. In order to overcome this problem, we used a performance simulation approach to
obtaining performance data. This approach mimics that of assessment centers used in hiring and
promotional processes across aewariety of industriegsee e.g. Coton & Fald, 1995;

Hughes, 2006; Krause, Kersting, Heggestad, & Thornton, 2006; Thornton & Gibbons, 2009)
The assessment center approach has been demonstrated to be a reliable, valid, and unbiased

method for examimg work performance (Gaugler, Rosenthal, Thornton, & Bentson, 1987;
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Lowry, 1997). While this approach is very timmensuming and costly, it is perhaps the most
objective way to obtain performance measures, using a labcetaeed, controlled setting.

Thisapproach allowed us to overcome the problems associated with compiling
departmental data on critical incidents as these events typically have very low base rates. At the
same time, we were able to obtain more routinely collected agency data-imntiseéfd activity,
although these data can be more indicative of the amount of discretionary time available rather
than initiative.

Seltinitiated activity. Selfinitiated activities of officers were obtained from each of the
two participating police depamients. We asked each department to provide the following self
initiated activity data for each participant in our study: (a) number of arrests made, (b) number of
citations and/or summonses issued, (c) number of reports completed, , and (d) number of self
initiated stops made. Both departments were asked to provide these data for the 6 months prior
to the start of the experiment and for the 6 months of the experiment when the different shift
lengths were implemented.

Laboratorysimulations. Five simulaion exercises were administerédring the last 2.5
-3 hours of the of f-iawd@aostest pesidus. Durisg these sessmhnshmost h e
officers also turned in their seléport data and completed a simulation day survey that included
guestions related to activities completed during the previoudlsd# period. These simulations
were completeth fixed locations in both agencies. In Detroit, the location was at the Detroit
Police Department Gaming Unit; in Arlington, it was at the nelift South District station of
the Arlington Police Department. The five simulations, all of which are widely used, include
the: (a) Fitnes$or-Duty Impairment Screener (F[T)(b) Behavioral Personnel Assessment

Device(B-PAD)®; (c) STISM® Driving Simulator; (d) Psychomotor Vigilance Test (PVT); and
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(e) MILO/Range 300D Shooting Simulator. Each participant completed the FIT first and the
MI LO | ast; however, the order of the other th
scheduled lab sessioEach simulation is described in detail below.
Fitness-for-Duty ImpairmeniScreene (FIT®). The FIT® is apupil-responseestthatis
short andhoninvasive Thisassessmertbol, developed by PMI, Inc., measures involuntary eye
movements and serves as an optical tracker and recording system ito aletect huma
impairment related to fatigue as well as ingestion of substancesrw{edjcations, drugsr
alcoho). Partigpants were asked to track a series of lights that move from the left to right in the
eyeod0s periphery, after which a series of cent
While the FIT® captures four ocular measures, for the purpose of our studgsessed
fatigue effects only from low levels of saccadic velocity among the study participants. We took
the average of three saccadic velocity readings to serve as the outcome measure.
Behavioral Personnel Assessment Deyg®AD"®). The BPAD® was desjnedas a
selection tooto assesspotentialp ol i ce of fi cer 6s i nt eThewidees on al
based system consists of a series of challenging scenarios to assess how an officer would respond
to different situations. Officers are videotdpehile watching scenarios and are asked to
provide verbal responses to the scenard®n o f Wideotapeddesponse is viewed and
scored byatrained, independent ratér Officers were given a score for each of the following: a)
task orientation, (b) interpersonal skills, and (c) overall effectiveness.
We used eight different scenarios during thRRA&D® simulation. A different set of
scenarios was used during the-@ed posttest sessions; however, we chose scenarios that were

similar in content (e.qg., two different traffic stop scenarios) in order to make an accurate

% n this case, the rater was an experienced law enforcement officer with a PhD, who had received formalized
training by personnel from the-BAD® Group, Inc.
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assessment of interpersonal skills and judgment over Wreeused equally matched sequences
across bth administrations (ime 1 andlime 2) in terms of content and response typlee
final scenariogor both administrations were comprised of one of the following eight categories
(a) a domestic situatigrib) a police brutality caséc) an encounter withnruly individuals,(d)
an encounter with individuals who hbadhavioral problemge) a workplaceconduct scenarjo
(f) a scenario where an emotional tragedy had occurrgtiatfic stops with noncompliant
citizens and(h) a social service situation

The BPAD® video test focuses on interpersonal competence as measured by two content
scales, task orientation and interpersonal skill, and a weighted scale of elfecaiveness.
Task orientatiom ef | ect s t he of fi cer Ot siationodaveltpraplane d abi
follow through on the plan, and bring the situation to closure. Interperdolha¢presentshe
of ficerds effort and ,obothérwige gainthe cogparation,oftheer s uad
person with whom he/she igaing. The overall effectivenesgating denotea summary
judgment of the candidat ebs c o mackidviegadesired n me e
result.

STISIM Drive. The STISM®, developed by System Technology, In€.a PGbased,
high-fidelity, fully interactive driving simulator that provides auditory and visual feedback
(Allen, Stein, Aponso, Rosenthal, & Hogue, 1990; Rosenthal, Parseghian, Allen, & Stein, 1995).
It is an interactive program designedsimulate various drivingonditions and environments.
These driving environments wafrom city to rural and includeonditions that requirattention
and responst different stimuli such as stops signs, pedestrians walking out onto the street,

bicyclists, etc.The STISM® requires the participant to follow directions on a computerized
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driving course while monitoring radio calls from a dispatchreorder to assess driver
performance realistically represented driving situations

In order to assess safety, we examined a yaoiedriving errors using the STISIM
driving simulator. Accordingo experts, research has made a strong case for the claim that
people's behavior on a simulator is similar to their behavior on the Béeer@l, Parkkari,
Weaver, Riendea& Dahlquist,2010. As such, & created aomposite index of driving
performance using a number of driving behaviors captured by this simulator-{exoff
accidents, (b) collisions, (c) pedestrians hit, (d) speed exceedances, (e) traffic light tickets, and
(f) illegal turns. While we needed a somewhat global measure of driving performance due to the
number of outcomes being captured in this study, the reliability coefficient wao 3w58),
most likely indicating that various driving behaviors are unrelatethter® Indeed, according
to one expert, driving is not considered to be a unitary construct (E. Stern, personal
communication, July 8, 2010).

Psychomotor Vigilance Te@@VT) We used th@VT (Dinges & Powell, 19850 assess
reaction time for each patpant For ease of administration.emsed amadaptedrersion that
was developebly researchers at the Walter Reed Army Institute of Research for use on a hand
held PDA(Thorne et al., 2005)The PVTme as ur e s t habiliypt@sudtainatieigna nt 6 s
and respond in a timely mannersalientsignals(the random appearance of a graphic
target/bullseye) The PVT allowed for the collection of objective performadatarather than
simply relying on subjective estimateReactiontime is likely to gcrease with an increase in
sleepiness or fatigue, and the PVT illustrates the defreee act i on capabil ity
ability or failure to react to stimuli in a timely manr{erg.,Dinges & Kribbs, 1991; Dinges,

199; Dinges et al., 199Kribbs & Dinges, 1994).
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We performed a detailed analysis of the objective performadawaeollected on the PVT
to derive five key parameters from each PVT trial (Dinges & Powell, 1985; Kribbs & Dinges,
1994). These primary variables includg) mean reactiotime (RT); (b) frequency of lapses
(number of times the subject fails to respond to the sigfealjluration of lapse domain (shifts in
lapse duration calculated from the reciprocal of the 10% slowest R gptimum response
times(the averagef the10% fastest RTspnd(e) false response frequeney what we refer to
as false startsésponses that were initiated when no stimulus was p)éEenges & Powell,
19%5).

MILO®/RANGE 3008 shootingsimulator The shooting simulator jsroduced by IES
Interactive Traininglocated inAnn Arbor, Michigan and isprimarily usedfor training The
system uses video and interactive technology to simulate a variety of environments and
situations. It is designed to provide the individual user the opportengsactice judgmental
shooting while experiencing realistic situatiphat also includes fixed targets to gauge accuracy
at various distances. IES has released various versions of this simulator. In the Arlington,
Texas, police department, they wesing the version called tHRANGE 300§, which is
functionally equivalent to the newer simulator calledtieO® that we used in Detroit
(provided by IES for the purposes of the study).

The simulatomllows for recording and analyzing data from officesponses including
whether, where, and when shots are fiesdwell as officer interactions via videotapes of their
performance. There are also a number of fiteedet practices, which were usedietect
shooting accuracy. Usingdabkerecorded dataye were able to obtain the following measures:
(a) judgment (b) command presencé) accuracy/weapon skilland(d) target accuracyln the

shooting scenariosifigmentwas assessed by examining tlegree to which the officer properly
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assessithe theat, adamdhis/her behavior, nue appropriate decisions, utildenvironmental
cues, request help, etc. Command presence refers to the way in which officayk ¢ontrol of

the situation visxvis verbalizations, tone, interview stance, and authoryooting accuracy is

the extent to which a shot hits the target squarely, whereagomskills involve the extent to

which an officettook aim, assumedhe appropriate shooting staneadcontroled theweapon

prior to firing. It is important to notéhat these dimensions are not part of the shooting simulator
itself but were developed through an iterative process involving law enforcement officers and
conducted by the study tedh.

Accuracy was measured Hyeficourse of firé'® target shooting simulatioas well as
active shooter simulationvhereas the other dimensions were measured solely in the active
shooter simulationsOfficers participated in three acthghooter scenarios/Ne selected from a
bank of simulated exercisest already used by the agencies participating in the study to
minimize practice effects associated with knowledge of particular scendaodsirther
minimize practice effectsye provided a different set of scenarios to the officers for Time 1 and
Time 2.

Self-report instruments In addition to the simulations, each participant was asked to
completea series of surveys and other instruments includin@r(a)lab surveythat was
completed the day of the laboratory simulations; (b) a sleep diarglaridess log that were
completed for a-&veek period prior to the laboratory simulations; and (c) a Sc&htrooklet

survey entitled théaw Enforcement Officer Survey of Work Attitudes, Personal Characteristics,

BThe subject matter expetiad a discussion about shooting training and standard practices for firearms use in law
enforcement. From that, they identified a number of dimensions that relate to proper weapon skills and shooting
accuracy. These dimensions were first defined, andititécators of poor to excellent weapon skills were

generated. A group then assigned ratings to each indicator and those obtaining the highest leveistef inter
reliability were used to anchor apbint Likert rating scale. d¢f instance, an officeawho does not drawis/her

weapon in response to a threat would be anchored low on thetgadgment(a score of 1)while behaviors such
asgiving appropriate commands would be anchored high on the scale of command preesence ¢f 3 or 4).

% The course of fire was made up of fixedget shooting from different distances.
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Health, Safety, and Quality of Lifekerea f t er ref erred to as the Al aw
that was generally completed in advance of the simulations or the same day.

In-Lab Survey The irlab surveyconsisted of questiongertaining tocurrent shift
schedulesuch as shift start timemount of caffeine ingested in the past 24 hours, etc.
Additionally, we asked a series of questions related to health, which were only administered at
Time 2 so as not to interfere with treatment. For example, we useete Sleep Apneacale
(Netzer, Stoohs, Netzer, Clark, & Strohl, 1999) to assess sleep patterns associated with sleep
apnea. Sleep apnea refers to a cessation of breathirngdastea 10 secorguration during
sleep (Alvi & Lee, 2005). In the event that participant respsnndicated a high risk of sleep
apnea, a letter was sent to officers advising that they consult with their physician regarding sleep
apnea (see Appendix G). Had these individuals completed this instrument in Time 1, the
potential that the individual widd see a doctor who may have prescribed a treatment would have
created an experimental confound. As administered, it was only detected in Time 2, after the
final measures had been obtained. We al so in
gastointestinal and cardiovascular health (Barton et al., 1995) scales. Again, because these
guestions were included to capture officer health information for which we would be obligated to
disclose any indicated problems, to prevent a confound we inclueedahly in the second
laboratory survey.

Sleep Diary The sleep diarywasdeweloped by the Police Foundation under the direction
of Dr. Anneke Heitmann, a slegmd fatigue expert (see Appendix | for full sleep diary). This
booklet was completed by af&rs during the-2veek period prior to the administration of
performance measures at Time 1 and Time 2. Officers recorded their sleep periodsioua 24

period, including primary and secondary (naps) periods, so that we could capture total sleep
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duringthe 2week period.The sleep diarglso allowed us to capture ratingsstdep quality
ranging fromvery poorto very goodor each of the sleep periods recordaad where officers
spent their time over the course of each day (e.g., working at depanivoekihg elsewhere,
sleging, awakenot working, and commuting to and from work). Sleep diaries have been
commonly used in numerous studies of sleep patterns.

Alertness Log The alertness log was a booklet tivais alsaleveloped by the Police
Foundatim under the direction of DAnneke Heitmaniisee Appendix J for full alertness log).
The log captured alertnefevels duringgach hourodbn o f f i cer Gsame@weekf t over
period in which the sleep diaries were completedpbiyt onthedays in vhich theofficer was
working, also at both Time 1 and Time 2Alertness logs have been used successfully in sleep
and fatigue researci he standardizedesponsecale, the Karolinska Sleepiness Scale
(Akerstedt & Gillberg, 199QYanges fronl =verysleepy to 9 =extremely alert

Law enforcement officer survein addition to the above surveys, we created a survey
booklet using a Scantron format in order to assess various psychologicatelabekl, and
demographic questions. This survey consisted of numerous measures that had been previously
established as liable and valid indicators. The measures ranged from quality of life, stress, job
satisfaction, and sleepiness. The survey consisted of a total of 456 questions, a few of which
were adapted from other studies. We sent the survey to each participata greir scheduled
laboratory simulations in order that they would have ample time for its completion prior to the
day of the performance measures. Please refer to Appendix F for a complete list of each measure
included in the law enforcement officarrgey and the corresponding psychometric properties.
Most of these measures were included in the analysis and are described further in the

Experimental Study, Research Design, Measseeton.
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Research Design

Multicenter trial. While we had two si®for our research, we implemented one tightly
controlled experiment in order to pool data across sites. This type of approach is a special type
of replication study in which the sites are not replications per se, but rather part of the overall
design (&3., Fleiss, 1982; Weisburd & Taxman, 2000). In order for multicenter trials to be valid,
the researchers must maintain consistency in research protocols, something we were able to
control by using the same researchers across sites and employing staddanatizcols for
treatment and measurement. Nevertheless, the fact that sites may have important differences
requires a way to control for the study site in the analysis. As such, we employed a randomized
block design.

Randomized block esign. In order to evaluate the impact of different shift lengths on
officer performancehealth, quality of lifesleep, fatigue, and extaduty employmentwe used a
randomizedlock experimental designThe use of a randomized block design allowed us to take
into account variability of the blocking factors, as well as possible interactions between shift
length and those factors (see Weisburd & Taxman, 200@)ur study, we usetivo blocksas
statistical controlsthe first was site (Arlington or Detroit); and ththerwas shift schedulgéme
of day(i.e., day, evening, and midnight shiftsyhe design wabalance across the shifts
although generally speaking the number of personnel assigned during these time periods is not
equivalent; evening shifts tendhave the most officers workindncluding bothstudy sitesour
anticipatedandomblock design vas intended to resembteat shown in Table 7. However,
because there are more personnel typically working evening shifts, the distribution did not result
in even numbers in each of the cells. As shown in Table 8, the distribution we achieved was

different.
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Table 7

RandomizedlockResearch Design

Detroit, Michigan

Arlington, Texas

(N=117) (N =135)
Length | Schedule _ o ) o
5 v Day Evening | Midnight | Total | Day | Evening | Midnight | Total
8 Hour Shift 13 13 13 39 15 15 15 45
10 Hour Shift 13 13 13 39 15 15 15 45
12 Hour Shift 13 13 13 39 15 15 15 45
39 39 39 117 45 45 45 135
Table8
Actual Distributionper Cell
Detroit, Michigan Arlington, Texas
(N =88 (N =138
Ler%gth Sck\).(edule Day | Evening| Midnight | Total | Day | Evening| Midnight | Total
8 Hour Shift 7 8 7 22 8 24 13 45
10 Hour Shift 13 10 10 33 14 19 15 48
12 Hour Shift 8 16 9 33 9 21 15 45
28 34 26 88 31 64 43 138

Random assignment.In each studgite, we obtained a complete list of officers who

were willing to volunteefor the study. Officers willing to participate were told that they may be

assigned to a different shifivhichwould beassignedandomly (i.e.not based on seniority or

preferene). All officers on the volunteer lists were stratified by their respective assigned patrol

district (six districts in Detroit andlour districts in Arlington) and shift schedule (day, evening

and midnight) prior to the random assignment sequevitacaducted separate randomization

procedures within each block (agency and time of shift). Also, in order to minimize disruptions
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to departmental operations, we distributed the participants equally across patrol districts by
randomly assigning within eachstliict, so as not to overburden any particular district(s).

To conduct the random assignment sequenceis&da computer generated random
number for each individual officer within his or her respective district andssinédule (e.qg.,
five volunteer dficers in Distict 1 who were scheduled on the day shince the random
number had been generated, the group of volunteer officers was arranged in ascending order
based on the total number of officers within that particular district and shift schédiexe, we
used a computer program to generate a table of random permutations for the total number of
officers within the particular district and shift schedule to assign the sequence in which they
would be listed for assignment to the experimental camdit Finally, we used a computer
program to randomly generate a list of the experimental conditiensX8and 12hour) for
assigning the officers to the treatment condition based on the sequential order of the random
permutation. The random assignmsequence enabled us to assign almost an equal proportion
of officers per experimental treatment condit{8hour,n = 109; 18hour,n =109, and 12hour,

n = 108) prior toparticipant attrition.The random assignment process was conducthduse
by Police Foundation staff members.

Concealment. The randomization sequence was concealed from each depgrtm
however, departments were made aware that assignment to the shifts was completelamandom
officers would not be able to choose their shift or switch shifts. Evenasyy afficers wanted
to select their own shifir felt that assignment to shifts should be based on seniority, and a few
supervisors wanted t o sdhomevergeinfdarrhed them thatfthisi c er s 6
would interfere with the scientific integrity of the study. Once random assignment was

completed, each officer was made aware of their assigned shift (a few weeks prior to the start of
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the émonth period) in order tmake adjustments as needed (family schedules, daycare, etc.).
Finally, the department was made aware of weac
needed for scheduling purposes, arranging leave, and accounting and payroll purposes.
Measures The selection of measures to employ in our study was based on a number of
factors including past reliability and/or validity, fidelity, ease of administration,taradlesser
extent cost. Our study focused on five primary constructs, eachto€h serves as an
overarching theme under which various measures are organized: (a) work performance and
safety; (b) health and stress; (c) quality of life; (d) sleep, fatigue, and alertness; and {@)tgxtra
employment.The constructs, instrumentsaasto measure each, and the sources are provided in
Table 9. In the following sections, each construct and its associated measures are explained in
detail including the specific operational definitions (measures) used in each, as well as associated
psychametric properties (established reliability and validity data) of these measures. Where
appropriate, we also include our obtained coefficients of reliability for these measures in separate
tables.
Work performanceand safety. The first construct, work parmance and safetyas
broken down into two broader categories: laboratory simulations of performance and
departmental data. Simulated performance consisted of three composite measures: (a)
interpersonal skills, (b) driving safety, and (c) shoopegormance. Departmental data
consisted of various types of talitiated activities. Table 18hows the reliability coefficients
for the work performance and safety measures.
Interpersonakkills. While shift work and nonstandard schedules in 246rations have
been shown to be related to ability to communicate and interact socially in other d@ains

Bell, Davidson, & Sefcik, 2002; Bonnet & Arand, 200B)re has been no research on the

Police Foundation 64 Impact of Shift Length



Table 9

Constructs, Instruments, and Sources

CONSTRUCTS & INSTRUMENTS Measuring Author(s) of Measure, Year
Work Performance & Safety
Ol nterpersonal Behay Composite of existing measures
5 Performance
-8 B-PAD" vignettes The B-PAD Group, Inc., 1994, 1999, 2010
-Lost temper frequency Czeisler et al. 2005
Driving®) (STI SI M Safety Rosenthal et al. 1995, Systems Technology
0Shooting ( MI®)L O/ Ra n ¢ Performance IES Interactivelraining
0S eIrhltrhte_d Actlvmes Performance Composite of department data
-Arrests,citations,reports, and stops
Health & Stress
60Cardiovascul ar, Ga {Health Barton et al. 1995 (Costa subscale)
0Stress Composite of existing measures
-Police Stress Questionnaire Stress McCreary and Thompson 2004
-Work Environment Inventory Liberman et al. 2002
-Police Daily Hassles Scale Hart, Wearing, and Headey 1994
0Sick Leave Health Department data
Quality of Life
O0Quality of Work Li/ Composite of existing measures
-Job Satisfaction (MSQ) Weiss, Dawis, England, and Lofquist 1967
-Schedule Satisfaction QWL Tucker,Smith, Macdonald, and Folkard 199¢
-Organization Commitment Allen & Meyer 1990
-Job Involvement Scale Kanungo 1982
0Quality of Personal Life (QPL) Composite of existing measures
-Work-Family Conflict | QPL Carlson, Kacmar, and Williams 2000
-Work-Family Conflict 11 Netemeyer, Boles, and McMurrian 1996
Sleep & Fatigue
0Sleep Amount, Quality (Sleep Diary) Sleep Amount | Heitmann 2006 (unpublished)
0S|l eepi ness Co rfatigue) i | Composite of existing measures

-Sleep Assessment Sleepiness Czeisler et al. 2005; Heitmann 2006 (unpub
-Epworth Sleepiness Scale Johns 1991, 1992
0Al ertness { Al ert ne g Alertness Heitmann 2006 (Karolinska scale)
OFatigue (objective, Composite of existing measures
-Saccadic Velocity (FIT) Fatigue PMI, Inc.
-Psychomotor Vigilance Test Dinges and Powell 1985; Thorne et al. 200t
0S|l eep Disorders Slee Composite of existing measures
-Berlin Sleep Apneaadapted eep Netzer et al. 1999
- Disorders .
-Insomnia Heitmann 2006
-Sleep Disorders Czeisler etal. 2005
Extra-Duty (sleep diary)
& O £Dfity Employment and Overtifie Total Hours

®The average daily alertness level on days worked was computed based on the-fayrfssiod.’
Overtimewas calculated as the amount of departmental hours worked in ex&€dsooirs per twaweek period?

Mwhile it is likely that alertness levels may decrease as the shift goes on, we were interested in the overall alertness

across groups for the entire shift. Additional analysay reveal differences towards the end of the shift.
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impact of such schedules on interpersonal behavior in law enforce@ént. i cer sdé i nterp
skills were assessed using a composite consistinglof &cenarios from the Behavior Personnel
Assessment Device (BAD®) and a singular item related to |
earlier, the BPAD® is a videsbased simulation thaissesssinterpersonal skills and judgment
by examininghow anofficer would respond ta series oflifferent situations.According to the
publ i s heRAD iiigh fidelitydBest that uses realistic representations of task
situations and provides applicants with an opportunity to resolve situatiots - PAR® GBup,
2010). TheBPAD®al | ows us to measure officersd task
situation), interpersonal skills, and overall effectiveness. In one study, internal consistency of
the two rating scales (Form A) with the overall effeetiess rating yielded coefficients ranging
from .80 to .93 (Doerner & Nowell, 1999). In a concurrent validity study, Rand (1987) obtained
a coefficient of .72 when comparingBAD® scores to supervisory ratings. In addition to the
B-PAD®, we included @uestion about interpersonal skills in the law enforcement officer
survey. The question, AHow frequenthely do you
Harvard Work Hours, Health, and Safety Stu@ydisler et aJ.2005) After combining these
two meastes, we obtained a reliability coefficient of .79.
Driving safety Driving safety was assessed using the STfS&hulator. As mentioned
previously, the STIBI® is a computerized program desigriegimulate various driving
conditions and environmentisatrequireattention and response different stimuli such as stops
signs, pedestrians walking out onto the street, bicyclists;Téte.STISM® providesa number
of outcome measuresd those that we used are listed below. Studies show that the $TISIM

performance is positively correlated with reatrmad driving performance and associated with

¥n instances when the hours did not total eighty hours due to the officer being on vacation, sick, or absent,
overtime was assumed to equal zero for that particular
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the number of redife traffic violations (Bowens, 2004 Since driving is not considered to be a
unitary construct (E. Stern, personal communication, JulpB)R2 we created a composite made
up of the aspects of driving we found most important for a study of officer driving safety. This
composite measure consisted of the following driving behaviors/outcomes: (a) number of off
road accidents, (b) number of kigibns, (c) number of pedestrians hit, (d) number of speed
exceedances, (e) number of traffic light tickets, and (f) number of illegal turns. Previous
assessments of the driving simulator demonstrated an alpha coefficient of .82 (Lee, Drake, &
Cameron, Q02), while our reliability analysis resulted in an alpha coefficient of just .58, most
likely due to the lack of a unitary operational definition of driving performance.

Shootingperformance Shooting performance was assessed using the MIR&hge
3000 shooting simulator. Three measures of shooting performance were obtained from this
simulation: (a) command presence, (b) accuracy, and (c) judgment, as previously described. Our
analysis of the reliability of shooting performance resulted ialpima cefficient of .43, perhaps
indicating that various aspects of shooting performance are distinct.

Selfinitiated activities. Departmental data were used because they are among the most
available indices of performance and used by police departments aacthess alike, although
their validity as indicators of good or poor performance is debatableinBialfed activity was a
composite of a number of departmental datasets, including number of (a) arrests made, (b)
citations and/or summonses issuedyé¢ports completed, and (d) traffic stops made. These data
were obtained from each department and coveredmaatith period (6 months prior to the start

of the study, and the-®onth period during which officers were assigned to one of three
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shifts)™® No previous reliability estimate has been captured for this set of measures; however,

our analysis resulted in an alpha coefficient of .78.

Table10

Reliability Coefficientsof Work Performance and Safety Measures

Work Performance & Safety Performance Measure (Cr Serlliabbigtﬁ hos
Interpersonal Skills B-PAD® + 1 question .79
Driving Safety STISIM® .58
Shooting Performance MILO ®/Range 3000 43
Self-Initiated Adivity Departmerdl Data .78

Health and Stress An assessment of officliealth and stresthe second austruct,was
comprised otardiovascular health, gastrointestinal problems, and work stréassteliability
coefficients we obtained in this study are listed in Talile 1

Cardiovascular Health Questions of cardiovascular health were included in ti&an
survey completed during the participantsod app
obt ai ned fhealthsubscalesot tt&éanslard Shift Work IndégBarton et al., 1995).
The scalewascomprised of eightems consisting of a-4oint Likert scale ranging from
Afal most never o Parfiatimpant al wayseoasked quest.
you suffer from heart pal pit at ortoessofboeatawhdn i Ho w
climbing the stairs normally?o0 Prior existin

however, we obtained a Cronbachoés al pha of .8

9 The number of dgs for each @nonth period was equal so as not to bias a reporting period.
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Gastrointestinal Problem®uestions related to gastrointestinal problems werleded
in the inlab surveys given to participants on the day of their simulations. These questions were
obtainedfrom C 0 s t ealthsubdtale of thetandard Shift Work IndgBarton et al. 1995.
Thescalewascomprised of eightems consisting ok 4point Likert scale ranging frormlmost
neverto almost always Participants were asked questionssuchaow of ten do you
of digestive difficulties?0 and AHow often do
forthese questisn ar e not availabl e; holpwmof8d, we obt ai
Work StressWork stress was assessesingthreeindependent instrumenitscluded in
our law enforcement officelusvey:(a) thePolice Stress Questionnajr@) the Police Daily
Hassles scaleand(c) the Work Environment Inventoryhich were combined to create a
composite measure of stress.
ThePolice Stress QuestionnaifBSQ is an instrumenused to assess job stressors
specific to a police officer (McCreary &ompson, 2004). The scale consists of items related to
organizational stressors.(, APl ease i ndicate how much stress
monthsasaresultefx c e s si ve ad m)andoperatioad stressoesd@ u tiiPd seta s e
indicate how much stress has been causedtbggast 6 months as a reqaflbccupation
rel at ed h)eBhereliability of heP8@ habeen previouslglemonstratedta92
(McCreary & Thompson, 2004
ThePolice Daily Hasslescale (PDH) (Hart, Wearing & Headey, 1994) was adapted
from the origiral Daily Hassles and Uplifts Sca{&anner, Coyne, Schaefer, & Lazarus, 1981) to
asses®ngoing stressors specific to law enforcement. Two categories of daily hassles are used in
this sukey: organizational hassles (e.gioft r ecei ving recognition for

operationalé.g, defipar t ment al h a n dPast relipbility fcoeficemgfdr the nt s 0 )
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PDH have ranged betweeii2 and .94and factor analyses of each categdrgaily hassles
loaded above .60 (Hart, Weagi & Heady, 1994).

TheWork Environment InventoiVEI) is a 68item questionnairéhat assesses
exposure to routine occupational stressors, excludingrétated critical incidents such as being
attackedLibermanet al ., 2002) . ysupenasorpdneisesptamcttiust de, A M
each ot hde noblet amnneighbos now what | do for a | iving.
reliability coefficients ranmg from .92 to .97 (Libermanst al, 2002) howe\er, we were not
able to identify any subsequent studies regarding the reliability or validity of the QEI
analysis othe compositéinclusive of the PSQ, PDNd WENr esul t ed i n a Cronb
of .92 for work stress.

Sick LeaveDepartmentatiata on days and hours of sick time taken were obtained.
Table 11

Reliability Coefficientsof Health Measures

Reliability
Health Measure (Cronbachos
Cardiovascular Health Standard Shift Work Index .81
Gastrointestinal Problems Standard ShiftWork Index .80

Police Stress Questionnaire
Work Stress PoliceDaily HasslesScale
: .92
Work Environment Inventory

Quiality of life. An assessment of officguality of life, thethird construct,was
comprised ofjuality of personal life and quality @fork life. The reliability coefficients for

these measures are included in Tal@e 1
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Quality of Personal Life This composite includes two measures of wiankily conflict
(Work-Family Conflict I and Worlk=amily Conflict 1), which were included in thiaw
enforcement officerigvey. The scores on the scales were computed and then transformed to
scores in order to create this composite measure of quality of personal life.

Thefirst measure of worfamily conflictassesses the impactaoh | ndijobondual 0 s
his/herfamily life (Carlson, Kacmar, & Williams, 2000). The scale was adapted fvaor
work-family conflict measures (Frone, Russell, & Cooper, 1992; Gutek, Searle, & Klepa, 1991)
and designed to address limitations of previous instrumerteking a multidimensional
approach to capturing the nature of wdaiknily conflict. Three domains of woilamily conflict
are assessed with this measyjaetime-based (when time devoted to one role makes it difficult
to participate in another rolgp) strainbased (when strain experienced in one role intrudes into
and interferes with participation in another roba)d(c) behaviorbased (when specific
behaviors required in one role are incompatible with behavioral expectations in another role).
Examplesof questions includgiMy work keeps me from my family activities more than | would
like,0 afirvien | get home from wk | am often too frazzled to participate in family activities
or r e s p o nreeidfha doefficients for. the three domains were .87 (frased).85
(strainbased)and .78 (behaviebased) (Carlsoat al, 2000). Validity was assessed using a
contentoriented approach as described below. Chdson veork-family conflict scale has shown
high validity as well. Specifically, strairbasedi wor k i nt er f er enwas wi t h f a
predictive of family satisfaction,25,p < .05, and life satisfactin, -.24,p<.05, as was behavior
based WIF (family satisfaction,39,p < .05 and life satisfaction,36,p <.05) (Carlsoret al,

2000).
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Thesecond workiamily conflict measure reflectie impact of work on family life
(NetemeyerBoles, & McMurrian,1996). Although this scale does nioicludevarious
dimensions of woramily conflict (Carlsoret al, 2000), it does provide an additional measure
of commonly agreedponaspects of workamily conflict. Examples of questionaclude,iDue
to work-related duties, | have to make changes to my plans for family activitiea Im thosth
ways my | if e Previous telakility agsessmendseesulted i alpha coefficients
rangingfrom .82 to .90 (Netemeyet al, 1996). The completelystandardized withifiactor
item loadings ranged from .60 to .89 across samiescriminant validitycoefficientsranged
from .83 t0.89 (Netemeyer et al., 1996)WVe conducted an analysis of the reliability of the
quality of personal life construct @lusive of the two woramily conflict scales) and obtained
a Cronbachodés alpha of . 88.

Quality of Work Life.Quality of work life was measured usiagcomposite ofive
assessmermstrumentghat were included in odaw enforcement officesurvey. These
instrumentsncluded:(a) theMinnesota Satisfaction Questionna(SQ,(b) satisfaction wih
schedulg(SS,(c) the Organizational Commitment Questionna{@CQ,and (d theJob
Involvemencales (JIS)Each scale score was transformed tesaore inorder to combine
measures into a single composite score of quality of work life.

TheMinnesota Satisfaction Questionnaire (MSQJeiss, Dawis, England, & Lofquist,
1967)measursjob satisfaction using a variety of scaleluding achievement, indepesitte,
social status, recognition, supervision, and working conditieixemples of questions from the
s cal e iHow datisfieé gre yéu[with] éhe Gompetence of my supervisor in making
deci si dme ?00h amnrcds f or adJvierelakliygeand validitynof thish i s

instrument has been well documented over time. The data suggest that in general the MSQ
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scales have adequate internal consistency coefficients ranging fremn939qWeis<et al,
1967). Testretest alphasere condu@d separated by one week resulting in coefficients from
.6610 .89. Content validity of the MSQ was derived from a factor analysis resulting in two
scales: extrinsic (55% of variance accounted for) and intrinsic satisfaction (58% of variance
accounted forin initial studies by Weiss et al. (1967).

Schedule satisfactioi®S) Because research has demonstratedhibae working
compressed schedulesport greatesatisfaction withtheir shift scheduls (Balteset al, 1999),
we included four items related satisfaction withshift schedule and lengtiVe adaptedne
first item, AiDo you feel that the overall advantages of your shift schedule outweigh the
di s adyv a Bdrtanget ad.,72L8930 address advantages of the shift lendthe remaining
two items were generic shift schedule and shift length items that we developed for this research.

The Organizational Commitment Questionna{CQ) (Allen & Meyer, 1990)aims to
addresshe degree to which employees feel committed to their organizatiosshree
categories of commitmenfa)a f f ect i ve commi t ment (an individu
attachment to, and involvement in a particular organizat{bhxontinuance&eommitmaent
(the costs that an employee associates with leaving the organizatid(g) normative
commi t ment (an employeeds feeling ThéeOGDbsl i gat i
a 15itemscalethat has been usedtersively in researchExamplesof the questions includél
do not feel l i ke o6par t,0ooéTodrhuehirfnaytiféwilkbé at my o
di srupted i f | decided | whRanstte de vtiod d necaev eo fmyt hoe
reliability has been strong witlelrability coefficientsof .87 (affectivecommitmeny, .75
(continuanceommitmeny, and .79 (normativeommitmen}. There is evidence for the

convergent and discriminant validity of the subscales (Allen & Meyer, 1990).
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TheJob Involvement (JI) Scaassessanimdvi dual 6s perspective of
his or her job (Kanungo, 1982 hese scales x ami ne oneds psychol ogi cal
particular job and the extent to which it meets his or her negoisie examples ofugstions
include AUsually | fed detached from myob,0  aillive,eatand br eat The my | ob . ¢
established reliability of the JI scaleange from .67 to .89 (Kanungo, 1982)ggesting that
both the reliability of repeated measurements and internal consistency of items weiensuffic
Intercorrelations among thbreejob involvement scales were statistically significaniggesting
convergent validity of the scales, waltoefficients ranging from.12 with work involvement

guestionnairgto .80 for job involvement using theaphic rating scale.

Table »

Reliability Coefficient®f Quality ofPersonal andVork Life Composites

Reliability

Quiality of Life Measure Cronbacho:s

Work-Family Conflict |

Work-Family Conflict Il 85

Quiality of Personal Life

Minnesota Satisfaction
Questionnaire
Quality of WorkLife Satisfaction w/ Schedule .88
Organizational Commitment
Jdb Involvement

Sleep fatigue, andalertness Thefourth construct wasomprised omount of sleep,
sleep quality, sleepiness and fatigue, and diéspders The reliabilities for measures in this

category are provided in Table.13
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Sleep anountand quality Sleep amounivas derived from the Scantron survey and the
sleep diary.Two questions assessing gmaount of sleep in the Scantron surussiuded,iHow
many hours of sleep per-2ur period are you actually getting, on average, when you work
your current fowmany hosire of $ldeper-Béun meriod de you actually
getting, on average, duwledpdigy pdogdetformatidn @ntheAd di t i
average amount of sleep ove2-aeek period for each officeBecause each entry is an
independent assessment for that particular day, we did not compute a reliability coefficient.

Sleep qualityvas derived solelfrom the sleep digt When completing the sleep diary,
participants were asked to indicate the quality of their sleep during any sleep period (full night of
sleep and nap®ver a 2week periordAgai n, each dayos sl eep qualit
for that particular day, so we did not compute a reliability coefficient.

SleepinessThis measure consisted of questions used in the Scantron suhvely
included questions from the Epworth Sleepiness Scale (Johns, t##garvard Study Scale
(Czeider et al., 2005)and questioneecommended b sleep expertThe Epworth Sleapess
Scaleis an 8item measure of fatigue and sleepiness that asks participants to indicate the degree
to which they would doze during various activiti€sxampleactivitie s i n stling qlietly
after | unch whast hao upta saslecnogheorl 6 nora fic aThef or an ho
Epworth Sleep Scale has been positively associated withepalfted problems of sleepiness
(Chervin & Aldrich, 1999).Past reliabilies of the Epworth Sleep Scale demonstrate itetgtst
reliabilities of .82 (Johns, 1992) and 28&nutson, Rathouz, Yan, Liu, & Lauderdale, 2006), as
wel | as Cronbachodés alphas of .73 and .88 (Joh
weaslked one question taken from the Harvard Sl ec

hours [do |I] feel tired, fatigued, or not up

2 Based on an intraclass correlation coefficient (Knutson et al., 2006).
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consul tant (e.g., ADuri ng t he pleepinessoimgthb , how
ti me you were awake?0 and fAWere you Thasg hti ng
guestions have no previous documented reliability or validity coeffici€dis.overall analysis
of the reliability ofour composite measeliofsleepiness resultedaCr onbachds al pha
Sleepdisorders.This measure consists of several questions taken from the Berlin
Questionnaire to assedeepapnea(Netzer et al., 1999and was completed by participants as
part of the inlab survey.Sleep apnea refers to a pause in breathing during sleep that lasts at least
10 seconds (Alvi & Lee, 2005). These questions assess snoring behavietimeg&keepiness
and drowsiness, andstory of highblood pressure or a higihody mass index, in order to assess
oneds risk of sl eep apnea dyarbdrsaumev.ey Quee set,i dirD
snore frequently?0 and ADo you snore Ilbeudly?o0
a reliable indicator of risk of sleep apnea (Begany, 1999), and has a previously reported
reliability of .63 to .92 (Netzer et al., 1999). A © n b alpghh & 80 was obtainetbr sleep
disorder questions in our study.
Fatigue We used two indepeadt physiological measures to assess fatigue (and/or
impairment). As indicated previously, we uskdFitnessfor-Duty ImpairmentScreene(FIT®)
in order to detect impairment relatednedications, drugs, alcohalnd/orfatigue. Participants
wereaskd to track a series of |ights that moved
which a series of centered lights flashed to measure pupil dilation. While four measures can be
derived from the FIT, we used the primary indicator of fatigsaccadic velocity. Recent
research has shovsaccadic velocityo be the most sensitive measure of fatigue and it was most
relevant to our analyses. It alé@ms been shown to be sensitive to sleep deprivatignRusso

et al, 2003 Rowland et al.2005)and significantly correlates to oth@easuresf sleepiness
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such as theleep latency test and Stanford Sleepiness $Ralland et al., 2005 Additional
scientific validation has been performed by several organizatsae\(ldiction Research Geer
of NIH/Johrs Hopkins, Walter Reed Army Institute of Research, Vermont Alcohol Research
Center,andInstitute for Circadian Physiology)Our analysis of the Fffresulted in an alpha
coefficient of .82.

We also used thesychomotor Vigilance Test (PY10 assess reaction time for each of
the participants. Performance data from the PVT included the following paramétensata
reaction time(b) false startsresponses that were initiated when no stimulus was pjeaent
(c) frequency of lapse@umber of times the subjedils to respond to the signalPVT
performance has been demonstrated to be highly sensitive to changes in alertness/drowsiness
associated with circadian phase (Dinges & Kribbs, 1991; Wyatt et al., 1997); acute total sleep
deprivation (Dinges et al., 1994); cumulative partial sleep loss (Dinges et al., 1997; Rowland et
al., 2009; andshift work/jet lag (Rosekindt al, 1994) Our analysis of the PVT reliability

resulted in an alpha coefficient of .77.

Table 13

Reliability Coefficients of Sleep, Fatigue, and Alertness Composite

. Reliability
Sleep, Fatigue, and Alertness Measure (Cronbachos

Sleep Consultant 82

Sleepiness Harvard Study '
Epworth Sleepiness Scale

Sleep Disorders Berlin Sleep Apnea Scale .80
Fatigue Fitness Impairment Tester .82
Fatigue (reaction time) Psychomotor Vigilance Tesl T7
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Alertness.Alertness was assessed usingalestness log that each officer completed.
The average alertness levels were calculated ovedaylperiod on a daily basis, in order to
obtain amaverage daily alertness levél SeeExperimental Study, Method, Data collection
methods and instrumendgsection for more information regarding the alertness log.
Because each indication of alertnessissi ngul ar account for each hc
not be appropriate to assess reliability of the scale, as actual variations would be expected.
Extra-duty employment Ourfinal constructextraduty employmentconsists of hours
of departmentabvertime,as well asvork at a secondary job (whether coordinated by the police
department or the officer him/herselfpvertime andff-duty employment hours were taken
from the sleep diary officers completed for-a@ek period. Specifically, we askpdrticipants
to list the number of hours per-bdur period that they had worked at the department, number of
hours worked elsewhere, and other activiti€@vertimé” was the amount of hours worked at the
department in a-veek period in excess of @urs
Results
Flow of participants. In Figure 1, we present the flow of participants through the
experiment from randomization through the outcome measures. There was crossover in three
cases due to operational reasons in the department. In Detratffiveos are assigned to one
car, generally speaking. As a result, some operational issues arose, which tequired
individuals to be switched to a different condition by their supervisors. While this was highly
discouraged, it was necessary from anrapenal standpoint. In two districts, on a particular

shift, there were an uneven number of officers assigned-tmd2shifts. In order to keep the

ZLwhile it is likely that alertness levels may decrease as the shift goes on, we were interested ialtiaentress
across groups for the entire shift. Other analysis may reveal differences towards the end of the shift.

#0Overtime was calculated as the total number of hours in excess of 80 hours/é@ek feriod. In instances when

the hours did not tat 80 hours due to the officer being on vacation, sick, or absent, then overtime was assumed to
equal zero for that particular officerdéds dat a.
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Total volunteer enrollment:

Randomization

8 hour shift
(n=109)

v

Figure 1. Flow of Participantbtough Stageof the Experiment

y

10 hour shift
(n =109)

)

12 hour shift
(n=108)

v

Received treatment

Received treatment

Received treatment

{n=281) (n=99) (n=95)
Did not receive treatment Did not receive treatment Did not receive treatment
{n=28) (n=10) (n=13)

Reasons:

Wanted different schedule =7
Couldn’t be with parther =4
Disability/iliness = 3
Personal/family conflict = 3
Duty-related no-show =2
Department changed shift =2
Resigned = 1

Didn’t like incentives = 1
Unknown =5

Lost to follow-up
{n=9)
Reasons:
Missed appointment =5
Duty-related no-show =1
Disability/iliness = 1
Unknown =2

Discontinued treatment
(n=4)

Reasons:

Disability/illness = 2

Resigned = 1

Officer was transferred = 1

v

Analyzed (n = 69)
Excluded from analysis
(n=12)

Reason:
No Time 2 measures =12

Police Foundation

Reasons:

Wanted different schedule = 1
Couldn’t be with parther =4
Personal/family conflict = 1
Promoted =2

Unknown =2

Reasons:

Disability/illness = 1
Personai/family conflict =1
Duty-related no-show = 1
Resigned =1

Officer was transferred = 1
Unknown =8

Lost to follow-up
(n=11)
Reasons:
Missed appointment = 3
Wanted different schedule = 1
Unknown =6

Lost to follow-up
{n=5)

Reasons:

Missed appointment =3
Duty-related no show =1

Wanted different schedule = 1
Retired = 1

v

Analyzed (n=81)

Excluded from analysis
{n=18)
Reasons:
No Time I measures =1
No Time 2 measures =17

Duty related no-show = 1 Unknown =1
Discontinued treatment Discontinued treatment
(h=7) {n=14)
Reasons: Reasons:
Disability/illness = 4 Disability/iliness = 4
Resigned = 1 Resigned = 1

Personal/family conflict =5
Wanted different schedule = 1
Couldn‘t be with partner =1
Promoted = 1

Officer was transferred = 1

Analyzed (n = 81)

Total treated = 275
Total analyzed =231

Excluded from analysis
{n=14)
Reasons:
No Time 1 measures =1
No Time 2 measures =12
No Time 1 or 2 measures=1
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extraofficer in the 12hour condition, we allowed a person on thledir to be reassigned to the
122hour condi ti on. I n another district, an off
request was accommodated, he had to be moved out of-trmui&hift and on to the-8our
shift.?®

I n the present study, there were barriers
treatment groups, such as family conflicts, promotions, and transfers of assignments (i.e. no longer
on patrol). As such, tihe was both voluntary and involuntary attritionour study. Voluntary
attrition occurred when officers chose to drop out of the study at the outset, or discontinued
participation at some stage of the study. Involuntary attrition occurred when offieers
discontinued from the treatment or excluded from the analysis for any of the following reasons: (a)
the officer resigned or retired from the agency; (b) the officer became disabled or ill; (c) the
officer was unable to complete outcome measures beczla dutyrelated reason (at court, on
departmental leave, at a hot call, could not be rescheduled); or (d) the department either promoted
the officer, transferred the officer to a Apatrol assignment, or changed their shift schedule (day,
evening, omidnight).

Attrition

Voluntary attritioni Time 1. Once officers were informed of the treatment condition to
which they were assigned, 37 of the 326 chose not to participate in the study (11.3%), and the
greatest number of those were in thedir condiion (n = 20), compared to the dtur condition
(n= 8), and the 1-hour condition it = 9). The lower level of participation in theh®ur shifts is
most likely because all officers across sites were workihgu8 shifts priortothe t udy 6 s

implementation, and this condition did not constitute a change for them; indeed, most indicated

Zn Detroit, after dark, departmental policy requires two officers per vehicle. Because of the time of wtartand
time of this officerés shift, ihourtounlisecanse he wpulll beswiotsihge f or
alone after dark.
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that they wanted a different shift € 7), wanted to remain with their partner<4),%* or had a
family conflict (n = 3). We were not concerned with anysiesed on greater voluntary attrition
for the 8hour group because it operated as a control condition and, as such, can be seen as a
reaction of disappointment to not getting a treatment.

Voluntary attritioni Time 2. While 275 officers received treatnte29 (10.5%) did not
participate in the followup stage due to: (a) a missed appointmert11), (b) a personal or
family conflicth= 5), (c) the officerdés desire to retu
(n=4), or (d) an undeterminedason (= 9). There did not appear to be meaningful differences
across treatment conditions; 11 each were lost in both then@lQL2hour shifts, and 7 in the 8
hour condition. We do not consider the lower attrition for ti®@8r condition as a bias teuse,
again, the &our shift served as a control, and there was higher attrition for the officersaur 8
shifts in Time 1.

Therefore, overall voluntary attrition across Time 1 and Time 2 was fairly equally
distributed across treatment groupsidr(n = 27), 16hour (= 19), 12hour (= 20). The fact
that there was about a third greater attrition in the control condition is not that concerning as it
most likely reflects a disincentive to participation, in that it would result in no change in the
current situation.

Involuntary attrition i Time 1. We also experienced attrition due to reasons uncorrelated
with the treatment (involuntary attrition). In Time 1, there were 14 officers (4.3%) who chose to
be in the study but could not due to: (ayarpotion or reassignment to a ngpatrol function or
different schedulen(= 5), (b) a disability or illness(= 4), (c) a dutyrelated reasom(= 3), or (d)

resignationi = 2).

% This was only the case in Detroit, where officers work two to a car.
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Involuntary attrition T Time 2. In the follow-up, there were 21 officers (7.6%) lost for
reasons unrelated to treatment because of: (a) a promotion or reassigrenm@nt(b) an illness
or disability = 11), (c) a dutyrelated reasom(= 3), and (d) resignation or retirement< 4).

Attrition Analysis. As is common in most experimental designs, attrition of the original
sample can occur when data are collected over two points in time. In the preserithetedyere
barriers to some of t he thetrdatimenegrosps, suclhoas tamilg u e d
conflicts, promotions, and transferred assignments (i.e., no longer on patrol). As a result, attrition
from the original sample can represent a potential threat of bias (may affect both the internal and
external validiy of the study) if those officers who dropped out from the studyiginéisanty
different from those who remained in the study, particularly when considering treatment attrition
(i.e., those choosing not to accept or remain in the treatment, in gedc@ to knowledge of the
specific treatment, e.glO-hour shift, etc.).

In our assessment of applicant flow data, it is important to note that some of our attrition
was due to involuntary reasons (e.g., being transferred to a different assignmeningeco
disabled, or being promoted). As an indirect test for bias from subsequent attrition, we compared
the differences in the demographic characteristics (sex, race, age, marital status, and years of
service) between those officers who dropped volunfarilyd those who remained in the study.

We conducted a logistical regression analysis by creating a dichotomous dependent variable in
which 1 represented those who remained and 0 was for those who dropped from theitstudy
the demographic characterisfitas the independent variables. A statistically significant

coefficient on any of the independent variables would indicate attrition bias.

Pneligible participants were excludéwm the analysis.

% Because of a significant amount of missing data, marital status was excluded from the regression analysis. We did,
however, examine marital status by performing a cross tabulation for which tsguzine was not statistically

significant.
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Based on the regression analysis, the only significant finding was the race of the afficer;
the 37Black officers assigned téhe 8hour shifts 17 (46%)voluntarily dropped from the study
whereas jusi2 (22%) of the 54 White officersassigned t&-hour shifts dropped. Upon further
investigation, we observed thatglinding mostly resulted from the higher ovérate of attrition
in Detroit and the fact that Detroit had a higher proportion of Black officerérliimgton, just
five Black officers wereassigned to-8iour shifts. Irfact, inDetroit, there were a higher
proportion of drops amonéy/hite officers(61.199 as compared to Black officers (53.1%)

Demographic AnalysisWe conducted an analysis of demographic characteristics by shift
assignment to examine if there was systematic variability across treatment and control groups.
Thedescriptive datare presented in Tabld. It is important to note that the groups did not
significantly differ at the outset, most likely due to random assignment to the treatment and
control groups. As a result, we did not use demographic data as a covariate imlelur mo

Data analysis. Our study employed a randomizeldck experimental design to assess the
impact of various shift schedules on a number of health, safety, performance, and quality of life
outcomes. Irrespective of the form of the outcome variable, the estimated modditsunayees
of parameterqa) treatmat (shift lengt®d 8-, 10, and 12hour); (b) time ofday of the shift (day,
evening, and midnight) as a blocking fa¢i@) site of the study (Detroit and Arlington) as a
blocking factor and(d) treatment by block interactions for time of day or the Giitdhe study.

This approach allows for the examination of the overall mean effect of beiag 8, 10-, or12-

hour shift schedule. The use of the interaction terms will enable us to examine the extent to which
the effect of shift length is affected bye time of day of the shift or the site of the study. More
important, the blocking factors will provide a more efficient estimate of the statistical significance

of the treatment by reducing the overall error variance associated with a statistical test. If the
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Table 14

Demographic Characteristics of Treatment and Control Groups

Demographics 8-Hour 10-Hour 12-Hour Total
Sex n (%) n (%) n (%) n (%)
Female 21(21.4)) 22 (21.6) 22 (23.9) 65 (22.3)
Male 77 (78.6) 80 (78.4) 70 (76.1) 227 (717.7)
Total 98 (33.6) 102 (34.9) 92 (31.5) 292 (100.0)
Age: n (%) n (%) n (%) n (%)
25-34 years 43 (43.9) 53 (52.0) 49 (43.5) 136 (46.6))
3544 years 42 (42.9) 38 (37.3) 38(41.3) 118 (40.4)
4554 years 13 (13.3) 10 (9.8) 9(9.8) 32 (11.0)
55 years and over -- 1(1.0) 5(5.4) 6(2.1)
Total 98 (33.6) 102 (34.9) 92 (31.5) 292 (100.0)
Marital Status n (%) n (%) n (%) n (%)
Married 36 (53.7) 37 (43.0) 41 (52.6) 114 (49.4)
Separated -- 3(3.5) 2 (2.6) 5(2.2)
Divorced 7 (10.4) 14 (16.3) 12 (15.4) 33(14.3)
Never Married 24 (35.8) 32 (37.2) 23 (29.5) 79 (34.2)
Total 67 (29.0) 86 (37.2) 78 (33.8) 231 (100.0)
Race: n (%) n (%) n (%) n (%)
Black 37 (37.8) 29 (28.4) 30(32.6) 96 (32.9)
White 54 (55.1) 69 (67.6) 56 (60.9) 179 (61.3)
Other 7(7.2) 4 (3.9) 6 (6.5) 17 (5.7)
Total 98 (33.6) 102 (34.9) 92 (31.5) 292 (100.0)
Years of Service: Mean () Mean ) Mean () Mean ()
Mean Years 7.285(98) 6.197(102) 7.629(92) 292(7.014

Note. Chi-square analyses for sex, age, marital status, and race were not signiftoatatests for mean years of
service also were not significant at fhe .05 level

block by treatment interactions did raathieve statisticadignificance at thed5 leve| we excluded
them from the analyses (see Fleka82)?’

Analysis plan. The results presented in this study are based primarily on comparisons of
means for the three treatment conditions {8, and 12hour shift lengthsand statistical tests to
indicate the probability of obtaining a difference between the three gr@upsalpha level for
rejection of the null hypothesis was sepat.05. Since there were virtually no rigorous past

experimental designs testing tingpact of shift length, our hypotheses were nondirectional and, as

" Fleiss (1982) actually suggests a more conservative alpha level of p < .01.
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such, we employed twiailed tests. Missing data were excluded from the analysis on-bgase
case basis, so oarfor any of our statistical tests includes all of the valid cases inaiaset.

In light of the imbalance in sample sizes among the treatment conditions, Ganeaal
Model (GLM) analyses were conducted. GLM provides a more conservative analytical approach
thanANOVA as the approach does not assume equal cell sizes athagngups. Importantly,
since we employed a pretgsisttest design, we followed the analytical approach suggested by
Huck and McLean (1975) in which the baseline pretest measures were used as a covariate to
control for initial group differences in comjation with the posttest measures to examine treatment
effectssUsi ng an analysis of <covar itafrpasgblefiifierehcks r e s u
amongt r e at me n& Mchean 1B7& p.k16). The purpose for the inclusion of covariates
in the models twofold: (a) to reduce the withkgroup error variance to allow for a more accurate
assessment of the effects of the treatment condji@onkb) to remove the bias from a possible
confounding variable that may influence the outcome variable.

Effect Size.Throughout our discussion of the results of the present stedgresent
C o h effiCbten, 1988) effect size ind&%o measure the influence of the intervention (i.e.,
length of shift) that is being investigated by taking the ratio of the magnitude of the differences
between the means of the experimental groups divided by the pooled standard deviations of those
groups ¢ee Cohen, 1988). As noted by Weisburd, Petrosino, and Mason (1993), an effect size
féis thus dependent on the size of the i mpact

individuals in the sample vary i nscholarehageut c o me

noted that the reporting of effect sizes remains inconsistent and, more important, often lead to

BCohenods &fnfdeecxt fsoirzmul a is t he $)gudiirwei dod?’ (Cohénl 108Bjen es ad s
p. 2802 8 8 )?is calculated as the ratio of thfect variance (S$.c) to the total variance ($3)-- 4°= SSect/

SSoa- The value for the $Gyin the formula includes the SS for each of the effects and the error term, but does not

include the SS for the intercept in the GLM modelst Mo  fcdiuenn id one version of SPSS provided only partial

Fout put . *was masualty kalculaded.
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difficulties in their interpretatiod determination ohow muctof a difference the intervention
made (see Ferguson 2009; Lipsey 2000; Weishunoh, & Yang, 2003). As eloquently stated by
Ferguson (2009) regarding the interpretation
magni tude of effect Iis necessary to establish
Cohen (1988) attempted to addressi#sue of interpreting effect size estimates relative to
ot her effect si 7Zestimated (dd presanted in tueresdts)he suggssted some
general definitions for smalf € .10), mediumf(= .25), and largef & .40) effect sizes for asin
the social sciences. Unfortunatelyose estimates were chosen to reflect the typical effect sizes in
behavioral sciencesasawhdlee f f ect si zes i n behavioral sci el
terms off, will generally be found in the .0@0range (Cohen 1988 p.284) As a consequence,
Cohencautioned researchers against using his labels to interpret relationship magnitudes and,
instead, of fered t hose ¢Colten, 1988, e 234)ntise effect Sider a me
index. Inhis discussion of the specific values abnventions (i.e., small, medium, and large),
Cohen(1988)not es t hat @nAnéthese qualitative adjecti ve
reasonalyl descriptive in any specific aredhus what a sociologtsmay consider as a small
effect size mayvell be appraised as medium by aacli ¢ a | psy@8pl ogi sto (p.
In an effort to provide a generally interpretable sense of the magnitude or practical
meaning of effect size estimates in crime and justiceetudipsey argues that effect size values
of .10 and | arger ficould easily be of practic
meani ngf ul effect. Based on Lipseybs suggest e
purpose ofthepresen st udy, we i nt er pr Birdexethakeigegualeofof ect s

greater than .10 asnaeaningfule f f ect . Whi |l e per haps consi dered
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labels, such effects in the randomized experimemtrepresentative of meaningful differences on
the associated outcome measures.

Dependent variablesWe used several outcome criteria in the current set of analyses.
Specifically, we identified five constructs including: (a) work performance antyséb¢ health
and stress; (c) quality of life; (d) sleep, fatigue, and alertness; and (efletramployment.
Please refer to thexperimental Study, Research Design, Measseetionfor the specific
construct composition and the resulting relialeiit Detailed descriptions of the measures making
up each of these constructs are provided in Appendices A amtidBsummary statistics for all of
the outcome variables examined for the compdataple are provided in Table.15

In creating speific scaled outcome measures, common metrics for combining measures
were developed by first creatizgscores for each of the individual variables and then combining
them tocreate a&compositescore. In order to increase reliability and limit systematagiability of
both of our outcomes relying on rated performance (interpersonal performance usifgABS B
and shooting performance using the MILO/Range 3p0@ter training was provided for the two
separate individuals for the two exercises. Thodwiuals rated both Time 1 and Time 2
performance across all participants so as to maintain rating consistency and limit rate¥\flgases.
assessed theliability of scalesve usedvilCr onbachdés al pha, a coeffic
consistency that indicaté®w well items within a scale measure a single latent construct. Alpha
levels .70 and above are generally considered as strong scales and alpha levels between .60 and
.70 are, in most cases, considered acceptable (Cascio, 1991; Ary, Jacobs, & Ra@@v)jeffhe

majority of our outcome measures demonstrated internal consistendg@withn bac hés al p h
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Table B

Descriptive Statistics for Outcome Variables by Construct

Construct \Variable Measure N Min Max Mean

Work Performance & Safety| Driving # off-roadaccidents 228 0.00 3.00 0.07

# of collisions 228 0.00 3.00 0.38

# of pedestrians hit 228 0.00 3.00 0.54

# speed exceedancey 228 0.00| 16.00 7.76

# traffic light tickets 228 0.00 4.00 0.40

# illegal turns 228 0.00 2.00 0.06

Shooting -judgment 143 -1.85 2.06 0.00

-command presence | 143 -3.27 0.91 0.00

-accuracy 143 -2.68 1.19 0.00

SelfinitiatedActivity | -arrests 218 -1.31 3.53 0.14

-citations 218 -0.86 7.96 0.05

-reportscompleted 218 -1.94 3.32 0.11

-stopsmade 218 -1.02 6.17 0.01

InterpersonkSkills -task orientation 190 -2.55 1.28 0.02

-interpersonal skills 190 -2.53 1.30 0.02

-overall effectiveness| 190 -2.56 1.29 0.02

-lost tempeffrequency| 190 -4.34 0.90 -0.02

Health Cardiovascular 208 -2.50 2.06 0.00
Problems

Gastrointestinal 208 297 251 0.03
Problems

Work Stress -PSQ 208 -2.89 2.12 0.01

-PDH 208 -2.58 2.78 -0.00

-WEI 208 4.17 2.80 0.03

4n z-score units (mean = 0, standard deviation = 1)
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Table B (continued)

Descriptive Statistics for Outcome Variables by Construct

Construct \Variable Measure N Min Max Mean
Sleep, Alertnessatigue SleepAmount -average hours sleep| 193 3.67| 11.43| 7.56
Sleep Qality -average sleep quality 193 -3.09 2.66| 0.00
Sleepiness -feel tired 203 -1.54 1.94|-0.01
-sleepiness 203 -1.96 3.35| -0.01
-likely to doze 203 -3.15 2.96| -0.00
-fighting sleep 203 -0.44 2.25| -0.04
-nodding off 203 -0.68 3.30| -0.00
Alertness -alertness log 142 0.00 8.39| 6.45
SleepDisorders -insomnia 228 -0.72 28| 001
-sleep disorders 228 -147 704 0.03
-sleep apnea 228 -1.63 359 | 0.00
Fatigue -saccadiovelocity 233 53.41 97.27| 74.38
-reactiontime (PVT) 233 -0.96/ 12.69| 0.00
-anticipations (PVT) 233 -0.54 7.57| -0.00
-lapses (PVT) 233 -0.55 7.56| 0.00
Quality of Life Quality of Work Life -job satisfaction 175 -6.69 6.51| 0.04
-shift schedule 175 -2.11 0.47| 0.01
-satisfiedi shift 175 -1.86 0.53| -0.00
-shift length 175 -1.41 0.70| 0.00
-satisfiedi shift length| 175 -1.37 0.72| -0.01
-satisfied with job 175 -2.87 0.34| 0.01
-job involvement (Jb) 175 -1.94 2.53| -0.01
Quality of Personal  |Work Family Conflictl | 198 -2.39 272 0.01
Life Work Family Conflict 198 -1.68 2.34| 0.01
Extra-Duty Employment Overtime Sleep Diary 193 0.00 88.00| 3.41
(2-week period) Off-duty Sleep Diary 193 0.00| 59.00; 7.26
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coefficients over .78 for the latent constructs we used as outcome variable&xpegimental
Study, Method, Data collection methods and instrunssdsor).

It is important to note that since many of the outcome measu@resderived from self
reporedi t ems t hat assessed officersodo personality,
whether officers were responding to the itdmsestlyor whether they werattempting tqresent
themselvesn a more favorable wayOur suvey includeda 33-item scale developed by
Crowne and Marlowe (1960) to identify the extent to which officers exhibitedabial
desirabilitybias allowing us to pinpoint any outlying participants and remove them from our
analysis. Paseportsofths cal eds i nternal consistency resul
from .73 to .78 (Nordholm, 1974; Holden & Fekken, 1989, respectivahg atestretest
reliability of .86 (Crino, Svoboda, Rubenfeld,\&hite, 1983).In our sample, the scores ranged
from 4 to 29 with a mean of 19.1 and a standard deviation of 5.0. While we were not overly
concerned with low social desirability (i.e., exceptionally honest respomses)ere concerned
with a response pattern of highly socially desirable responsegp(exwdly dishonest responses)
sowe set a criterion of O to 2 standard devi at
data should be excluded from the analyses. All of the participating officers fell within the selected
criteria and, as a regul, none of the participantsd data wert
desirability bias in rgponding to the survey items. This is not surprising considering our sample

consisted of police officers whose jobs are in jeopardy if they are dishonest.

®While we recognize that the Cronbachoés alpha levels f
(.43 and .58, respectively), wdtfthat the items used in each measure were an accurate reflection of the dependent
variable of interest in the study. The | ow alphas on

the results may be justified for use in the analyses Bernardi, 1994).
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Findings. As previously mentioned, the specific objectives of this study were to examine
the extent to which shift schedules impact measurpsrddrmance and safetyealth, quality of
life, sleep, fatigue, and extduty employmenamonglaw enforcement officers. A thorough
examination of the key findings is reported in the sections bellowhe results tables, significant
effects are listed in bold.

Work performance andsafety. The results of the GLM models for thaur outcome
measures we used to assess offiaemsk performance and safedye presented in Tabl&.1There
were no significant differences between the shift length groups in terms of any of our measures of
performance and safety after taking into consideratierftme 1 scoresWhile the effect sizedr
our composite measure of interpersonal performavee small {= .12) all of the others were very
small and of little consequence.

Because Cr onbac h @snprsihgmtiviag safety (offbad acidents,e ms
collisions, pedestrians hit, speed exceedances, traffic light violations, and illegal turns) was lower
than the acceptable level (.58) for analysis, these results should be viewed with caution. Itis
possible that finer tuned analysis of indivédlaspects of driving performance would reveal impacts
of shift length. Indeed, various components of driving performance may be differentially affected
by various conditions (e.g., Wood, Chaparro, & Hickson, 2009).

Al so, because Cr temécampitisidyshoaing pdrfarmanae was ftowes
than the acceptable level (.43) for analysis, the results should be viewedseitvation It is
possible that the three aspects of shooting performance we measured (command presence,
judgment, and accucg) are unique dimensions of performanteterms of departmentally
collected data, our composite measure ofisdifited activityrevealed no significant differences

among shift lengths
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Table16

Work Performance/Safety GLM Estimates

OutcomeMeasure F (df)? P Cohenbod

Interpersonal Skills

Shift Length 1.73 (2,214) .180 A2
Driving Simulator

Shift Length .264 (2,214) .768 .04
Shooting Performance

Shift Length 481 (2,111) .619 .08
Selfinitiated Activity

Shift Length 1.22(2,252) .298 .07

*TheF was calculated taking into account the pretest measure, site of study and time of dqpedekxH for the full
model.

Health. Three categories of data were used to assess the impadt afshl e ngt h on
health:(a) cardiovascular problems using the Health subscale of the Standard Shift Workhdex
gastrointestinal problems using the Health subscale of the Standard Shift Work (c)degrk
stress usin@ composite based @gores from th@€olice Stress Questioaire (PSQ), thePolice
Daily HasslegPDH) Scale,and theéWork Environment Inventory (WEBNd (d) sick leave taken.
Shown in Tablel7 are theresults of the GLM models for the three outcome measures that were
used to assess the health of officers engtudy.

Cardiovascular health andagtrointestinal problemsThe analysis of each of the scales
revealed no significant differencesrassthe groupdor shift length.Thesefindings arenot
surprising when considiag the physical demands of police wowhich require officers to be in
good physical health as a prerequisite for becoming a police officer. This is particularly true for
officers in the Arlington Police Department who are required to pass an annual physical test as a

condition for their conbhued employment with the department.
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Work StressA z-scorecomposite was created combining the three measures ofstvess
(PSQ,PDH, and WEIYo obtain an average score. We did not Bmghificant differences in stress
levels &ross he shifts.

Sick Leave.There were no significant differences across groups with regard to the amount
of sick leave taken. Sick leave was reported by the police agencies and was in number of days and

hours.

Table I7

Officer Health GLM Estimates

Outcome Measure F (df)® P Cohen
CardiovascularHealth
Shift Length .007 (2,222) .993 .01
Gastrointestinal Probles
Shift Length .809 (2,202) 447 .08
Work Stress
Shift Length .319(2,197) 727 .03

®TheF for the Work Stress variable was calculataking into account the pretest measure, site of study and time of
day. Gastrointestinal and cardiovascular problems were not meastiregltta pretest. See Appendixfét the full
model.

Quiality of Life. Several officer selfeportscalesvere used as measures of their perceived
quality ofpersonal life and quality afork life in an attempt to assess the impact on shift length on
qudity of life issues

Quiality of personal life.The measure for quality of personal life contained itvatruments
that were used to assess work and family confi@tWork Family Conflict I, and (b) Work Family

Conflict Il. Scores from both scales wemmbined and converted tescores The analysis of our
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compositemeasure of quality of personal lifesulted imo significant differenceetween the
groups for shift length (see Tabl8)land a very small effect size

Quality of work life. To examine the quality of work lif@QWL), we included a number of
instrumentsneasuring job satisfaction (MSQ), organizational commitment (OCQ), job involvement
(J1S), and the 4tem schedule satisfaction (SS) scalée createdtandardized-scoredor each of
the measureand combined themmto a composite measurd he resultdrom our analysis revealed
a significant effect of shift lengt,(2,197) = 3.4, p = .021, onQWL after controlling for the
effect of the petest measure for quality of wolife, although this translag¢o a small to maium
effect f =.16) A pairwisecomparisorof the adjusted group means revealed that the QWL for
those on 1éhour shifts was significantly higher (mean = 0.93) than for thoselmuBshifts (mean

=-1.29), whereas the same was not true for those 4malshifts (mean = 0.03).

Table18

Quality of Personahnd WorkLife GLM Estimates

Outcome Measure F (df)® P Cohen
Quality of Personal Life
Shift Length .303 (2,192) 739 .04
Quality of Work LifecComposite
Shift length 3.9 (2,197) .021 .16
Shift Length * Site 4.76(2,197) .010 .19

2TheF was calculated taking into account the pretest measure, site of study and time of day. See Appendix H for the
full model.

For QWL, there was also a significant interaction between shift length anB(gitE97) =
4.76,p = .010. In an effort to better understand which comparisons were accounting for the
interaction effect between treatment and quality of work life, we examined witBimain effects

(see Table 19 In Detroit,while there were no statistically significant difencesthe effect size
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was smalld medium { = .19);those on the-Bour shifts had the lowest mean level of QWL. In
Arlington, the main effect of shift length w&$2,125) = 8.49p = .000, which translates to an effect
size off = .31 (medium). Asisown in Table 20the 18hour group reported a significantly higher
quality of work life (mean = 3.08) as compared to those in theu8 (mean =0.63,p = .001) and
12-hour (mean =0.13,p = .004) groups.t is important to note thahoseparticipantsvorking &

hour shiftsin both sites reported the lowest quabfywork life.

Table19

Within Site QWIGLM Estimates

QWL F (df)® Significance Cohenbod
DETROIT

Shift Length F(2,69=1.75 p=.181 19
ARLINGTON

Shift Length F(2,125) = 8.49 p=.000 31

4TheF was calculated taking into account the pretest measure, site of study and time of day. See Appendix H for the
full model.

Table20

Within Site Means for QWL

QWL 8-hour 10-hour 12-hour
DETROIT

Mean -2.3 -1.52 -0.05
ARLINGTON

Mean -0.63 3.08 -0.13

Sleep fatigue, and alertness Several outcome indicators were used to assess the impact of

shift lengthon amount and quality of sleep, sleepiness, fatigue, sleep disorders, and alertness.
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Sleep amoun The analysis of the average hours of sleep showed a significant effect among
groups with respect to length of shi¥(2,147) = 3.23p = .043, after controllig for the effect of
theaverage number of houo$ sleepin the pretest (see Table)21The stragth of association of
the effect on shi ffeffedt ®¥zaigdexindioased axsgtlmddiemefiectif e n 6 s
=.19). A pairwisecomparison test of the adjusted group means revealed that the average hours of
sleep for officers in the tRour shift were significanthgreater(mean = 7.86) thatne average
hours of sleep among officers on th@@ur shift(mean = 7.27p = .036), but that was not the case

for the 12hour group (mean = 7.68,= ns)

Table 21

Sleep/Fatigue/Alertness GLM titates

Outcome Measure F (df)® p value Cohenos

Average Sleep Amount

Shift Length 3.23 (2,147) .043 19
Average Quality of Sleep

Shift Length .865 (2,147) 423 .09
Sleepiness

Shift Length 5.75 (2,222) .004 .20
Fatigue(FIT®)

Shift Length .098 (2,201) .906 .02
Fatigue(PVT)

Shift Length 1.49 (2,214) 228 A1
Sleep Disorders

Shift Length .208 (2,224) .812 .04
Alertness

Shift Length 4.42 (2,B2 .014 21

Length*Site 6.01 (2132) .003 .30

#TheF was calculated taking into account the pretest measure, site of study and time of day. The Sleep Disorder
variable did not have a pretest measure.AgxendixH for the full model.
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Sleep quality.While significant differences were foumuthe averagamount of sleep
across different shift lengths, tesame effectvas not presenh our examination of the quality of
sleep. No statistically significant differences were found among the groups with respect to shift
length( Co h E=n0®)sdl participant s i ndi cated their averllge qua
variation

SleepinessTo assess sleepiness, we included items from the Harvard Study of Work Hours
(Czeisler et al., 2005) and our sleep consultant, as well as the entire Epworth Sleepiness Scale,
transformed t@-scores and combined for a composite measure of sleepines® \Wids a
significant effect of shift length on the sleepiness compds{®&222) = 5.75p = .004. Testing the
magnitude of the sleepiness construct resultedsmallto medium effec(f = .20)for shift length
A pairwisecomparison test of the adjesl group means revealed that the average level of
sleepiness for officers in the Idur shift((mean =0.77)wassignificantly highethan for thee on
the 8hour shift mean =0.72,p = .003)

Fatigue. We assessed objective fatigue usimgRitnessfor-Duty ImpairmentScreener
(FIT®) and thePsychomotor Vigilance Test (PVTWhile the FIT° captureshree ocular measures,
for the purpose of our study vassessethtigue effectonly from reductions in saccadic velocity
amongthe study participants. Wteok the average from the three saccadic velocity readings t
serve as the outcome measuvée did not find a significant impact shift length orfatigue based
on themeasurement of saccadic velocity (B Br thePVT composite (reaction time, lapsesid
false starts)although there was a small effect size for the PVT meakuard ()

Sleep disordersTo assess the presence of sleep disorders among participants, we relied on
self-reported questionnaire iterfrem the Harvard Work Hours Study (€lgler et al., 2005), our

sleep consultant, and an adapted version of the Berlin Sleep Apnea Questiamnagy ¢hd
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posttest phase of the study. A composite measure was created using az+scagesl. There were
no significant differences among tl&ft lengthgroups with respect tdeep disorders

Alertness We measured alertness via alertness logs, where officers indicated their level of
alertness during each hour of their shifhe average level of alertness per shift ove2theek
period served as our outcome measure for alertriesgsthis measure, there was a significant effect,
F(2,132) = 4.42p = .014, representing a small to medium effect dize.21). Significant
differences among the groups were found for the keafshift with respect to the average levels of
alertness after controlling for the effect of the pretesasure of level of alertness pairwise
comparison test of the adjusted group means revealed that the average level of alertness for officers
in the 12hour shift vassignificantlylower (mean = 6.11) thathe average alertness levels among
officers on the Shour(mean = 6.74p = .012) but not the 1hour (mean = 6.31 = ns) shift

There was also ery significant treatment by site interactitor level of alertnesd$;(2,132)
=6.01,p=.0@. In an effort to better understand which comparisons were accounting for the
interaction effect between treatment and level of alertness, we examined within site main effects
(see Table 2). In Detroit, here was a medium to large effect size (34), but the comparison did
not reach statistical significance. The limited sample size in Detroit makes this finding hard to
interpret. However, it appears that those workistgp8r shifts in Detroit are nmie alert than either
those on 10s or 12suggesting decrements in alertness for compressed scheQuié¢ise other
hand, in Arlington, the main effect of shift length wg&,91) = 8.47p = .000, with an effect size
of f = .29 (medium). As shown in Tali8, those on 1hour shifts were significantly less alert
(mean = 6.10 hours) than those on théntQr (mean = 6.74 = .000) and &our shifts (mean =
6.53,p = .037), showing a clear disadvantage for those workinlgal2 shifts but not for 16hour

shifts.
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Table22

Within Site Alertness Leva®_M Estimates

Alertness F (df)® Significance Cohenbd
DETROIT

Shift Length F(2,44)=2.53 p=.093 .34
ARLINGTON

Shift Length F(2,91) = 8.47 p=.000 .29

4TheF was calculated taking into accouhe pretest measure, site of study and time of day. See Appendix H for the
full model.

Table23

Within Site Mean Alertness Levels

Alertness 8-hour 10-hour 12-hour
DETROIT 6.89 5.85 6.22
ARLINGTON 6.53 6.74 6.10

Extra-duty employment.Concurrent with our analysis of the possible risks of shift lengths
on officersdo health, safety, performance, and
extent to which ofiduty employment and overtime are influenced Wfedences in shiftlength.
Specifically, we wanted to evaluate whether there were differences among the groups with respect
to the amount of offluty employment and departmental overtime amassed duritgy@\Reek
period. The results of the analysis &ff-duty employment and departmentabavme are
presented in Table 24

Off-duty employmentWe examined the extent to which shift length impacts on the total
number of hours an officer worked outside the department. While the officerstmud 8hits

worked the least amount of ediity work, the differences across groups were not statistically
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significant and the effect size was very sméak(.05) The following are the means for each
group: 8hour = 6.83; 1thour = 5.32; and Rour = 7.53).

Overtime. The amount of overtime hours taken by officers was significantly different
among the groups for shift leng2,145) = 15.42p = .000. The strength of the effect for length
of shift u sfiffed size index irlicated alarge etf = .42). An examination of
the group means adjusted for the effect of the pretest overtime hours revealed that the average
amount of overtime among officers in thén8ur shift (5.75 hours) was significantly higher than the
average hours for officers the 18hour (mean = 0.97 hours=.000) and 1zhour (mean = 1.89

hours,p =.000).

Table24

Extra-Duty EmploymenGLM Estimates

Outcome Measure F (df)® Significance Cohend

Off-duty Employment

Shift Length .241 (2,146) .786 .05
Overtime

Shift Length 1542 (2,145) .000 42

Length * Site Interaction 5.86(2,14%5) .004 .24

2TheF was calculated taking into account the pretest measure, site of study and time of dapedekixH for the
full model.

There waslsoa significant interaction effect for shift length by study site when considering
amount of overtimel-(2,145) = 5.86p = .004. The analysis revealed thahile officers on 8hour
shifts in both sites worked the most amount of overtime, thoBefioit worked considerably more
(mean = 8.78) than those in Arlington (mean2.74 hours In an effort to better understand

which comparisons were accounting for the interaction effects, we examined within site main

adjusted for pretest overtime hours.
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effects of the treatment. Indeed, in both sites, there was a significanemltiéesicross groups (see

Table 25. In Detroit, he main effect of shift length w&$2,44) = 7.39p = .002, which translates

to an effect size df= .53 (large). As shown in Tabl&,2he 8hour group had significantly more

overtime (mean = 9.01 hours) than both thén@Qr group (mean = 1.4p,= .002) and 1zhour

group (mean = 3.03 = .013), indicating that either type of compressed schedule in Detroit results

in less overtime than for-Bour shifts. And it is quite clear that those in thendbdrr group worked

substantially less overtime than tkam 8hour shifts in Detroit.

Table25

Within Site Overtime HouiGLM Estimates

Overtime F (df)® Significance Cohenbd
DETROIT

Shift Length 7.39(2,44) .02 53
ARLINGTON

Shift Length 3.03 (2,104) .053 .25
Table26
Within Site Mear©vertime Hours
Overtime 8-hour 10-hour 12-hour
DETROIT 9.01 1.49 3.02
ARLINGTON 2.54 .75 1.04
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In Arlington, the main effect of shift length wi¢2,104) = 3.03p = .053", which translates
to amediumeffect sizg(f = .25). Whereas thel@ur group had more overtime (mean = 2.54
hours) than those on the-h@ur shift (mean = 0.7%,= .064), and 1zhour group (mean = 1.04
hours,p = ns), the first comparison approached statistical significance and the latter was not
statistically significant.
Discussion

Since at least as early as the 1970s, compressed workweeks have been implemented in a
variety of employment settings and for a variety of reasons. There has been considerable research
to examine the impacts of such shifts, particularly in 24/7 operations (e.g., hospitals, production and
power plants, utilities, and transportation), due to concerns over safety, fatigue, performance, and
quality of life. Nevertheless, to date there haswammsiderably less research in the area of public
safety, partially because public safety is not regulated by the federal government, but rather is a
state and local function. In this research, we sought to more comprehensively examine the impact
of thetwo most typical compressed work schedules (4/10s and 3/12s) in law enforcement on
performance and safety, health, quality of life, sleep and fatigue, as weldigyo#mployment
and overtime usage.

Consistent with past research in other occupatmmspressed schedules {EHhd 12hour)
did not seem to have a significant impact on our measures of performance. This is consistent with
results of a metanalysis byBalteset al. (1999) in which researchers identified just four studies in
which performace was used as a dependent variable. In those studies, there was no impact of shift
length on objective performance or productivity measures. While Baltes et al. (1999) did identify
some studies indicating significant impacts of shift length on worlopeénce, the majority of

those were based on subjective performance measuresuperyisory ratings of performarce

31 Just reaching statistical significance.
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which have typically not been found to correlate with objective performance megsgres

Alexander & Wilkins, 1982; Bommaeat al, 1995). In addition, Coutts and Schneider (2004) have
identified problems with subjective performance ratings in law enforcement, and therefore we chose
not to rely on subjective measures in our experiment.

In policing, quantification of objective perfoance is made more difficult due to the lack of
agreement regarding what constitutes good performance, especially when considering individual
performance. Nevertheless, when objective measures have been identified for research, most
studies have not demdrested an impact of shift length on performagesg.,Cunningham, 1982;
deCarufel & Schaan, 199@jerce & Dunham, 1992; Smith et al., 1998; Sundermeier,)20G8
such, we selected primarily objective, polgmgecific measures of work performance (e.g.,
interpersonal performance, driving safety, shooting performance, andisatéd activity) and
found no effect of shift length.

There has been a limited amount of research on the impact of CWWSs on aspects of
interpersonal performance across indusiréand those findings have been mixed. For example,
some have found lower levels of customer service associated with CWWs (e.g., Goodale & Aagard,
1975), and reduced quality of care of nurses (e.g., Bernreuter & Sullivan, 1995), whereas others
haverepoe d i mproved patient care among nurses (e.
al., 1998), but those findings have typically been based on self reports. As such, we used a more
objective measure of interpersonal performance, which, although basst@dperformance, is
rated by a stranger trained to reliably rate various performance dimensions without bias. Yet, when
using this more objective measure, we found no significant group differences associated with shift
length.

With regard to driving afety, there have not been systematic studies of the impact of shift

length on officer driving outcomes. However, in conducting a daralisstry review of the
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literature, Knauth (2007) reported a greater number of studies finding an association with longe
work hours and various types of accidents. Although considering the fact that a few found no effects
and others reported fewer accidents for those on CWWs, the impact of shift length on accidents is,
at best, equivocal. Furthermore, our driving measansisted of variaairisky driving behaviors
besidesaccidents. While we found no significant differences in driving performance based on shift
length, this result should be interpreted with caution given the fact that we used a composite index
of a numbeof risky driving behaviors. Some have more recently found that different aspects of
driving performance tap different cognitive resources (e.g. Trick, Toxopeus, & Wilson, 2010) or
that different driving outcomes can be differentially affected by varionditons (e.g., Wood, et
al., 2009). Given the breadth of our study and the number of outcome variables, we did not conduct
analysis of individual driving behaviors, due to potential reductions in statistical power.

We could not identify any past studi@isCWWs in which shooting performance was used
as a performance criterion. In our use of a Higdality simulator, we did not observe any
significant differences. Because this was the first examination of this outcome, it is possible that
future examiations may reveal differences based on shift len§thce we used a composite
measure of shooting is not clear whether analysis by each independent dimefamand
presence, accuracy, and judgmewduld be differentially affectely fatigueand/or shift length,
something that should be explored in future investigations.

Finally, with regard to selinitiated activity, a few past studies in nursing have shown that
those on 1zhour shifts had a reduced work effort (e.g., Duchon, et al., 189dgcrease in
activities (e.g., Reid, et al., 1993), and saw fewer patients (Jeanmonod et al., 2008). In our study
examining several types of sdétiitiated activities (traffic stops, reports completed, etc.), we found

no impact of shift length.
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We alsofound no negative or positive impacts of shift length on our measures of health
(cardiovascular health, gastrointestinal problems, and work stress). Past researchers examining
CWWs across industries have reported results that are equivocal (Knauthya@03pme finding
a negative impact of increased shift length on health (e.g., Smith et al., 1998) and others finding an
improvement in health (e.g., Lees & Laundry, 1989; Williamson, Gower, & Clarke, 1994) with
CWWs. Yet, as previously reported, pasgeaarch across industries has been plagued with
methodological, design, and measurement problems, and the research in policing is no exception.
Nevertheless, some studies from policing seem to demonstrate positive health outcomes for CWWs,
contrary to oufindings. For example, Peacock et al. (1983) found reductions in cardiovascular
strain after a stress test, although this was
Dunham (1992) found a significant decrease in stress and fatigue, althsbguld be noted that
they used an interrupted time series design and had no control group.

Nevertheless, our findings suggest that whileo8r shifts are the most commonly
implemented schedules, they have some disadvantages eleurléhifts, witlout demonstrating
any unique advantages. In our research, those officers working-tlmuf8hifts got more sleep
per night than those d@ihour shifts(greater than four hours more per weeldpwever, the
perceived quality of sleep did not significandiffer across groups. Furthermore, those officers
assigned to-®our shifts worked significantly more overtime than did those erd02-hour shifts
(more than 5 times as much as those chdilr shifts and more than 3 times as much as those on
12-hour shifts). While there was an interaction effect with site, this simply reflected that the
magnitude of the difference was much greater in Detroit than in Arlington. Whereas the differences
in Arlington were in the same direction as those in Detratpthired comparisons within Arlington
did not reach statistical significanadthough there was a moderate effect.slneboth cases the

10-hour shiftworkershad the lowesteported amount of overtime.
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Also, our findings regarding quality of workdifdemonstrated that those workingHdur
shifts had a significantly higher quality of work life than those on thed shifts. This finding is
consistent with most of the past research across work domains indicating that those on compressed
schedulesand to rate them favorably or have increased job involvement or satisf@cton
ArmstrongStassen, 1998; Axelsson, 2005; Bendak, 2003; Dowd et al., 1994; Duchon et al., 1997,
Dunham et al., 1987; Facer & Wadsworth, 2010; Lowden et al., 1998; Piercalgab, 1992,
Rosa & Colligan, 1992 On the other hand, while much of the past research on CWWs has found a
positive impact on personal lif&rmstrongStassen, 199&nauth, 2007L_owden et al., 1998;
Mc Gettrick & OO6Neil |, 2@Q0Facer &Wadswortle 2010) of.redieced | i a n
work-family conflict (Facer & Wadsworth, 2008; Facer & Wadsworth, 2010), our study did not
result in any significant findings for quality of personal life (operationalized as-faatky
conflict). While officers orl0-hour shifts (as compared to those ehd®ir shifts) had a higher
quality of work life, this did not translate to lower levels of wéaknily conflict.

Perhaps most interesting and surprising was our finding that officers workimgut @hifts
avera@d significantly less overtime peniZek period than those on@nhd 12hour shifts. While
there was a significant interaction with site as previously noted, this simply reflected a much
stronger effect in Detroit. This result suggests a potentiakaostgs for agencies that implement
CWWs, especially -dour shifts While we did not examine the particular scheduling strategies and
efficiency of such practices, it is yet to be determined whether there may be efficiency losses or
increased personnelsts when implementing #oour shifts. Both 8and 12hour shifts can be
equally distributed across the-Bdur spectrum, whereas the same is not true -6fol@ shifts.
Nevertheless, the gains in quality of work life, increased sleep, and overtimessassogiated

with 10-hour tours may result in a net benefit to law enforcement agencies.
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Although it may be expected that some advantages associated vdurléhifts would
inure to those on XRour shifts, we did not find that in this study. Eaample, those on 1lour
shifts had a higher reported quality of work life than those-ba8 shifts, but those on dur
shifts did not. Also, while those on-tur shifts had significantly more sleep than those-bo@
shifts, the same was noti&r for those on HRour shifts*? In addition, there were some
disadvantages related to-haur shifts, including greater reported levels of sleepiness and lower
levels of alertness while at work as compared to thoselmuBshifts. Because past reséars
have indicated that people underestimate their fatigue levelsResekind& Schwartz 1988, this
finding should be reason for further concern. The fact that the benefits associatedatir 10
shiftsd better quality of work life and greater agage sleep amoudtdid not extend to LRour
shifts indicates a nonlinear effect. Indeed, the lower levels of alertness and higher levels of
sleepiness for those on-hdur shifts suggest diminishing returns for thehbir shift
configuration although inone site alertness was diminished for thentQr shift as well

Nevertheless, consistent with findings by Axelsson (2005), tHeoL2 schedules were less
detriment al in our study than may have been
working hours should not include monotonous tasks, physically hard work, or solitary work should
be considered carefully since these activities may be more common in law enforcement. In
addition, given the prior warnings by researchers related to fatiquasitions of public security,
agencies should be concerned with managing fatigue in extended shifts, particularly these of 12
hours or more, inclusive of overtime work.

Finally, it is important to note that unlike other study designs, the use of @mezadi
control trial limited biasing factors since officers assigned to each did not have the capacity to

artificially inflate their ratings in relation to those in other groups, as they would not have

32 Although the mean level of sleep for those orhd®r shifts was higher than for those ehdir shifts, these
differences did not reach statisticalrsfgcance.
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knowledge of how others responded to questions. Bt previous studies where there was an

entire agency changeover from one schedule to a more compressed schedule, officers could report
improvements over their prior shifts retrospectively. Also in our study, participants in both

agencies were told thatey would not be guaranteed any change to a new shift regardless of the
studyodés results.

There were some limitations to this study. For example, while our attrition analysis does not
indicate systematic bias, the rate of attrition in Detroit was higiaer that in Arlington, and it was
greatest for the-8our shift. However, because this shift could be considered the control condition
in that both agencies were operating emo8ir shifts prior to the study, and was the shift to which
all non-study offieers were assigned, we do not have reason to believe that this led to inaccurate
conclusions or oveinterpretation of findings. Indeed, while a greater number of officerstawuB
shifts withdrew from the study initially, it was mostly duediesatisfaction with not obtaining entry
into a treatment condition, indicating a less favorable attitude towhaodiBshifts. The fact that
those with less favorable attitudes dropped out of that condition suggests that the negative findings
related toguality of work life for those on-8our shifts may mean that had those individuals
participated, that may have resulted in an even lower quality of work life, or possiglyifecant
effect of greater workamily conflict. Thereforebecaus¢hose remaing in the study were more
likely content with that shift than those who withdrew, we may expect that a bias in shift preference
would lead the remaining officers to report being more, not $asisfied as we found. Also, itis
important to note thahere were few cases in which individuals in @012-hour treatment
conditions withdrew because of the difficulty of that shift.

While we had hoped for a greater number of participants than we obtained, we had a
sufficient number to ensure the abilitydetect medium effects as per Cohen. The fact that we

detected smaller effects is likely due to the increased power of our randomized block design and,
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given the previous discussion of effect size interpretation, when we did identify small effects (as per
Cohen), they were nevertheless quite meaningful. In addition, the sample size we had is
substantially higher than those of most previous studies, many of which used observational or cross
sectional designs.

While numerous studies have found performaaue safety problems associated with longer
shifts, we were not able to provide evidence to support any potential performance decrements.
Given the greater levels of sleepiness and lowered alertness for thostaur BRifts® caution
should still be earcised by agencies planning on implementing those shifts, as we did not consider
all potential forms of performance, nor did we examine individual driving behaviors.

Based on past research, it is plausible that the discrepant past or current fingiingsena
to do with the time at which performance measures were taken. For example, researchers have
noted that fatigue and other performance effects tend to be most pronounced at the end of a long
shift (Rosa & Bonnet, 1993; Rosa, 19@frovics & Wright,199Q Hart & Krall, 2007, which is
why we captured all laboratory measures at the end of the shifts. And because past studies have
shown negative outcomes for various times of day (d@ma et al. 2002; Heselgrave, Rhodes, &

Gill 2000), we used timef day as a blockinactor, but found no significant interactions with shift
length for those comparisons in which shift length was significkmateed, many sleep experts do
caution against confounding various start and end times of shifts with peficdsadian dips.

Yet, in spite of the start and end times, and using the time of day as a blocking factor, we found no
significant shift length impacts and no interactions with time of day of the shift. Because our study
was not intended to test for maeffects of time of day, we did not conduct analysis of this variable

independently.

3 And possibly lowered alertness for those orhd@r shifts.
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While this study has provided considerable information about the impacts of CWWs on
performance, health, quality of life, sleep, fatigue, and akitg employment, ialso suggests the
need for additional research. For example, while we found significant advantagesonir Hhifts,
we did not examine how to most efficiently implement those schedules. In addition, there appeared
to be wide variation in overtime hauranging up to 88 hours pemek period’). Considering
prior research indicating that fatigue and long work hours can have serious safety consequences
(e.q., Burke, 2003; Caruso et al., 2004; Folkard & Lombardi, 2004, Vila, 2000), extra caution
shouldbe exercised when adopting-h@ur shifts due to increased risks at the end of those shifts.

It is also important that future research focus on the extent to which law enforcement
agencies have implemented overtime policies, and whether they monitassass$ excessive
overtime or offduty work. As some have argued, it is possible that there are a variety of individual
difference variables such as age or health conditions that may influence resiliency and coping with
longer work hours, as well as difeces in how longer shifts affect them (e.g., Calvasina & Box,
1975; Dunham & Hawk, 1977; Reid & Dawson, 2R0@s such, there is a need for more research
on individual characteristics that may interact with shift lengths in producing varied outcomes.
Finally, astudy of managerial decisionaking in the public sector revealed that managers are much
more likely to implement alternative work schedules on the basis of organizational issues (i.e.,
productivity, ease of supervision, econommssts and betfigs, and administrative demands) rather
than employee issues (Duxbury & Haines, 199djich is why we focused on both performance
and overtime issues, as well as health and quality of life issues. Indeed, we examined sleep, fatigue,
and safety as issu#isat may impact both employer and employee. Nevertheless, there is an
ongoing need for research that examines thelmasefit ratios of balancing worker and employer

issues in implementation of alternative work arrangements, especially CWWs in |laceardat,

% The extreme outlier was removed from our analysis so as not to bias the results.
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especially in light of the current economically challenged environment in which public
organizations operate.

As agencies strive to implement policies and practices that are more efficient and effective,
it is important that they implement eviderbased strategies and policies. In our experimental
study, we sought to identify advantages and disadvantages of various shift lengths and compressed
wor kweeks, without an expectation of finding
practiceso employ best lay with police executives who are challenged with balancing employee
considerations with operational responsibilities. Nevertheless, in the past, many of these decisions
were made without the benefit of scientific data because such atformn law enforcement was
limited. In recent years, agency leaders have been receiving increased pressure from police
associations and unions, while also experiencing increasing competition for the best personnel and
limited resources. These factocsupled with a rapidly increasing trend away frofdir shifts,
have led some executives to make swift decisions about alternative shift schedules without solid
evidence or comprehensive examination of the advantages and disadvantages. It seemsithat when
comes to shift practices, opinions, preferences, or beliefs stemming from nonscientific information
have driven the decisions, most likely due to a lack of solid research findings.

It is hoped that the findings of this study will provide importantrimiation for law
enforcement leaders (management and union), as well as other policy makers, to consider when
examining the most efficient and effective practices in their agencies, while also allowing them to

maximize safety and quality of life among thearsonnel, as well as that of the public they serve.

Police Foundation 111 Impact of Shift Length



References

Aamodt, M.G. (2010)Industrial Organizational Psychology: An Applied Approachi ¢6.)
Belmont, CA: Wadswah CENGAGE Learning.

Akerstedt, T. (1997, April)Readily availableeountermeasures against operator fatigiaper
presented at the International Conference on Managing Fatigue in Transportation, Tampa,
FL.

Akerstedt, T., & Gillberg, M. (1990). Subjective and objective sleepiness in the active individual.
Internationd Journal of Neuroscience, GR2), 29-37.
doi: 10.3109/00207459008994241

Alberta Human Resources and Employment. (2004). Fatigue, extended work hours, and safety in
the workplaceErgonomics, 151-10.

Alexander IlI, E. R., & Wilkins, R. D., (1982) dfformance rating validity: The relationship of
objective and subjective measures of performa@ceup and Organization Studies,
7(4), 485496. doi:10.1177/105960118200700410

Allen, N., & Meyer, J. P. (1990). The measurement and antecedents ofvaffeotinuance,
and normative commitment to the organizatidwmurnal of Occupational Psychology,,&3

18.

Allen, R. W., Stein, C.A., Aponso, B.L., Rosenthal, T.J., & Hogue, J.R. (1R8Gjcost part
task driving simulator using microcomputer teclogy. Washington, DC: Transportation
Research Board.

Alvi, A., & Lee, S.E. (2005). Putting sleep apnea to feestgraduate Medicine, 1{T). doi:

10.3810/pgm.2005.01.1574

Police Foundation 112 Impact of Shift Length



Amendola, K. L. (1996)Assessing law enforcement ethics: A summary reporedttidy
conducted with the Oregon Department of State Poiashington, DC: Police
Foundation.

Amendola, K. L. (2004)Study of records management systévtenuscript in preparation.
American Society for Personnel Administration, Bureau of Natiofff@i’s (1972). The
changing workweelBulletin to Management-10.

Andrusaitis, S. F., Oliveira, R. P., & Filho, T. E. P. B. (2006). Study of the prevalence and risk
factors for low back pain in truck drivers in the state of Sdo Paulo, BCéinics, 61(6),
503-510. doi: 10.1590/S18659322006000600003

ArmstrongStassen, M. (1998). Alternative work arrangements: Meeting the challe@gesgadian

Psychology/ Psychologie Canadienne(139), 108123. doi: 10.1037/h0086799

Ary, D., Jacobs, L.C., &azavieh, A. (1985)ntroduction to research in education: Third
Edition. New York, NY: Holt, Rinehart and Winston.

Axelsson, J. (2005).ong shifts, short rests and vulnerability to shift wqixoctoral
Dissertation) Stockholm University: StockholRetrieved from http://wwwsu.diva
portal.org/smash/get/diva2:194082/FULLTEXTO1

Baltes, B. B., Briggs, T. E., Huff, J. W., Wright, J. A., & Neuman, G. A. (1999). Flexible and
compressed workweek schedules: A maatalysis of their effects on worklated
criteria.Journal of Applied Psychology, @9, 496513. doi:10.1037/0022010.84.4.496

Bambra, C. L., Whitehead, M. M., Sowden, A. J., Akers, J., & Petticrew, M. P8)(200 A A har d
dayds night?0 The effects of ddehmgthand sed wor
work-life balance of shift workers: A systematic revielsurnal of Epidemiology &

Community Health, 62,64 777. doi: 10.1136/jech.2007.067249

Police Foundation 113 Impact of Shift Length



Barter Trenholm, S. B. (1997)he satisfaction of police officers and their spouses withdlL2
shift work scheduleoctoral Dissertation). Memorial University of Newfoundland,
Canada.

Barton, J., Costa, G., Smitt, L. R., Spelten, E. R., Totterdell, P. A., & Folkard, S. (1995). The
Standard Shiftwork Index Manual: A battery of questionnawesi$sessing shiftwork
related problem3aNork and Stress,, 3-30.

Battelle Memorial Institute, JIL Information Systems (1998).overview of the scientific
literature concerning fatigue, sleep, and the circadian cyR&rieved from
http://cf.alpa.og/internet/projects/ftdt/backgr/batelle.htm

Bayley, D. H., & Worden, R. F. (1998)0lice overtime: An examination of key issu¢ational
Institute of Justice in Research in Brief. Retrieved from
http://www.ncjrs.gov/pdffiles/167572.pdf

Bell, R. B., Davwson, M., & Sefcik, D. (2002). A first survey: Measuring burnout in emergency
medicine physician assistani®urnal of American Academy of Physician Assistants,
15(3), 40-58.

Begany, T. (1999). Berlin Questionnaire found to be effective in specifigkdai sleep apnea.
Respiratory Reviews(9). Retrieved from http://www.respiratoryreviews.com/novdec99
/rr_novdec99_Berlin.html

Bédard,M., Parkkari,M., Weaver B., Riendeau,), & Dahlquist,M. (2010). Assessment of
driving performance using a simator protocol: Validity and reproducibilityAmerican
Journal of Occupational Therapy,d, 336340.

Bendak, S. (2003). 1Bour workdays: Current knowledge and future directi¥vigtk & Stress

17(4), 322336. doi: 10.1080/02678370310001643478

Police Foundation 114 Impact of Shift Length



Bennet, S. A. (2003). Flight crew stress and fatigue indost commercial operations: An
appraisallnternational Journal of Risk Assessment and Managei8), 207231.
doi:10.1504/1JRAM.2003.003528

Bernardi, R. A. (1994). Validating researchilestus when Cronbachoés Al pha i
methodological procedur&ducational and Psychological Measuremést, 766775.

Bernreuter, M., & Sullivan, M. (1995). Survey and critique of studies related to shift length
variations in nursing from 1970 t®93. International Journal for Nursing Studies,

32(2), 188197. doi:10.1016/0020489(94)000265

Bommer, W. H., Johnson, J. L., Rich, G. A., Podsakoff, P. M., & MacKenzie, S. B. (1995). On
the interchangeability of objective and subjective measures gbgee performance: A
metaanalysisPersonnel Psycholog48(3), 587#602. doi: 10.1111/}.1744
6570.1995.tb01772.x

Bonnet, M. H., & Arand, D. L. (2003). Clinical effects of sleep fragmentation versus sleep
deprivation.Sleep Medicine Reviewd4), 297-310. doi:10.1053/smrv.2001.0245

Bowens, A. (2004)Computerized offoad driving assessmenthe Accident Compensation
and Rehabilitation Insurance Corporation. Retrieved from http://www.acc.co.nz/
PRD_EXT_CSMP/groups/external_communications/documepis/ts_results/
wcm001907.pdf

The B-PAD Group (2010). http://www.bpad.com/bPAD_howBPADWorks.html

Br own, P. (1974). ACycl e s cTheRbolicé Chref@8astl. f or ei ght

Breaugh, J. (1983). The d®urwork day: Differing employee reamins.Personnel Psychology,

36, 277288.

Police Foundation 115 Impact of Shift Length



Burke, R. J. (2003). Length of shift, work outcomes, and psychologicabe®y of nursing
staff. International Journal of Public Administration, @6!), 16371646.
doi:10.1081/PADB120024415

California Commisgin on Peace Officer Standards and Training (191#8.ten plan inCalifornia

law enforcement agencigSalifornia: Peace Officer Standards and Training.

Calvasina, E. J., & Boxx, W. R. (1975). Efficiency of workers on the-ftayrworkweek.
Academy oManagement Journal, 18), 604610. doi:10.2307/255689

Campolo, M., Pugh, J., Thompson, L., & Wallace, M. (1998). Pioneering theur2shift in
Australiai implementation and limitationg&ustralian Critical Care 11(4), 112115.
doi:10.1016/S103§314(98)70496

Carlson, D. S., Kacmar, K. M., & Williams, L. J. (2000). Construction and initial validation of a
multidimensional measure of weflamily conflict. Journal of Vocational Behavior,
56(2), 249276. doi:10.1006/jvbe.1999.1713

Caruso, C. C., Hitchcock, E. M., Dick, R. B., Russo, J. M., & Schmit, J. M. (2004)time
and extended work shifts: Recent findings on iliness, injuries, and health behaviors
(DHHS Publication No. 200443). Cincinnati, OH: National Institute for Ogaational
Safety and Health.

Cascio, W. F. (1991). Applied psychology in personnel managent®eti Englewood Cliffs,
NJ: Prentice Hall.

Chervin, R. D., & Aldrich, M. S. (1999). The Epworth Sleepiness Scale may not reflect objective
measures of sépiness or sleep apnééeurology, 521), 125131.

Cochrane, G. (2001, July). The effects of sleep deprivad&BhLaw Enforcement Bulletjr22

25.

Police Foundation 116 Impact of Shift Length



Cohen, J. (1988}Btatistical power analysis for the behavior scien@%ed.). Hillsdale, NJ:
LawrenceErlbaum Associates, Inc.

Colligan, M. J., Frockt, I. J., & Tasto, D. L. (1979). Frequency of sickness absence and worksite
clinic visits among nurses as a function of siifiplied Ergonomics, 1@), 7985.
doi:10.1016/0003&870(79)9005%®

Coulton, G. F.& Feild, H. S. 1999. Using assessment centers in selecting dewsi police
Officers: Extravagance or justified expende@blic Personnel Management, (24, 223
254.

Coutts, L. M., & Schneider, F. W. (2004). Police officer performappeaasal systems: How
good are theyPolicing: An International Journal of Police Strategies & Management,
27(1), 6781. d0i:10.1108/13639510410519921

Cramer, W. (2007, April). Fighting fatigue in manufacturiBgfety SolutiongRetrieved from
http://mww.safetysolutions.net.au/articles/9Fgyhting-fatigue in-manufacturing

Crino, M.D., Svoboda, M., Rubenfeld, S., & White, M.C. (1983). Data on the MaiGrae@ne
and Edwards social desirability scalesychological Reports, 5363968.

Crowne, D. P.& Marlowe, D. (1960). A new scale of social desirability independent of
psychopathologyJournal of Consulting Psycholog4(4), 349354.
doi:10.1037/h0047358

Cruz, C., Rocco. P. D., & Hackworth, C. (2000). Effects of quick rotating shift schedules on t
health and adjustment of air traffic controlleAsiation, Space, and Environmental
Medicine 71(4), 406407.

Cunningham, J. B. (1981). Exploring the impact of altear compressed shift scheduleurnal

of Occupational Behaviour(2), 217222.d0i:10.1002/job.4030020307

Police Foundation 117 Impact of Shift Length



Cunningham, J. B. (1982). Compressed shift schedules: Altering the relationship between work
and nonwork. Public Administration Review, 42), 438447. doi:10.2307/975646

Cunningham, J. B. (1989). A compressed shift schedwdaliiy with some of the problems of
shift-work. Journal of Organizational Behavior, (8), 23%£245.
doi:10.1002/job.4030100304

Cunningham, J. B. (1990). Twelve hour shift schedules in policing: A review of the evidence.
Canadian Police College Journdl4(3), 184201.

Czeisler, C. A., Barger, L. K., Landrigan, C., Lockley, S., Rararatnam, S., Cade, B., Ronda, J.
M. , O6Brien, Cc. , & Edwar ds, S. (2005) . Har v
Unpublished instrument. Retrieved from http://sleep.medand.edu/research/labs/86/
Harvard+Work+Hours+Health+and+Safety+ Group/

Czeisler, C. A., Moor&de, M. C., & Coleman, R. M. (1982). Rotating shift and work schedules
that disrupt sleep are improved by applying circadian princiflesnce, 21(A558),

460-463. doi:10.1126/science.7089576

Daniel, J., & Potasova, A. (1989). Oral temperature and performance in 8 hour and 12 hour
shifts.Ergonomics, 3¢7), 689696.

Davey, J. D., Obst, P. L., & Sheehan, M. C. (2001). Demographic and workplace charmeteristi
which add to the prediction of stress and job satisfaction within the police workplace.
Journal of Police and Criminal Psychology,(15 2939. doi:10.1007/BF02802731

Dawson, D., & Reid, K. (1997). Fatigue, alcohol and performance impairiatuire,

3886639) 235. doi: 10.1038140775
deCarufel, A., & Schaan, J. (1990). The impact of compressed work weeks on police job

involvement.Canadian Police College Journdl4(2), 81-97.

Police Foundation 118 Impact of Shift Length



DiMambro, A. (2008). Patrol shift schedul@&LEMASP Bulletin1%(2), 1-8. Retrieved from
http://www.lemitonline.org/telemasp/#by_volume

Dinges, D. F. (1992). Probing the limits of functional capability: the effects of sleep loss on
shortduration tasks. In R. J. Broughton & R. D. Ogilvieléb),Sleep, arousal, and
performancgpp. 17#188). Boston: Birkhauser.

Dinges, D. F., Douglas, S. D., Zaugg, L., Campbell, D. E., McMann, J. M., Whitehouse, W. G.,
Orne, E. C., Kapoor, S. C., Icaza, E.0&%e, M. (1994). Leukocytosis and natural killer
cell function parallel neurobehavioral fatigue induced by 64 hours of sleep deprivation.
Journal of Clinical Investigatiorf3, 19301939.

Dinges, D. F., & Kribbs, N. B. (1991). Performing while sleegf§ects of experimentally
induced sleepiness. In T. Monk (Edb)eep, Sleepiness, and Performafpe 98128).
Chichester, UK: John Wiley & Sons.

Dinges, D. F., Pack, F., Williams, K., Gillen, K. A., Powell, J. W., Ott, G. E., Aptowicz, C., &
Pack, A.l. (1997). Cumulative sleepiness, mood disturbance, and psychomotor vigilance
performance decrements during a week of sleep restricte8 twdrs per nighSleep,
20(4), 267277.

Dinges, D. F., & Powell, J. W. (1985). Microcomputer analyses of paedioce on a portable,
simple visual RT task during sustained operati@ehavior Research, Methods,
Instruments and Computers,, 652655.

Doerner, W. G., & Nowell, T. M. (1999). The reliability of the behavigratsonnel assessment
device (BPAD) in selecting police recruit®olicing: An International Journal of Police

Strategies & Managemerz2(3), 343352.

Police Foundation 119 Impact of Shift Length



Dowd, P. J., Oakley, C. J., French, J., Fischer Jr, J. R., & Storm, W. F. (1994ye@neesultsfor

the Kelly Air Force Base compressedrk week surveylnterim Technical Report for period

November 1992August 19931-10

Duchon, J. C., Keran, C. M., & Smith, T. J. (1994). Extended workdays in an underground mine:
A work performance analysiBluman Factors: The Journal of the Human teas and
Ergonomics Sociefy36(2), 258268

Duchon, J. C., Smith, T. J., Keran, C. M., & Koehler, E. J. (1997). Psychophysiological
manifestations of performance during work on extended workshitesnationalJournal
of Industrial Ergonomic20(1), 39-49. doi:10.1016/S0168141(96)00033

Dunham, R. B., & Hawk, D. L. (1977, December). The {fday/forty-hour week: Who wants it?

The Academy of Management Journal(420644655.

Dunham, R. B., Pierce, J. L., & Castaneda, M. B. (1987). Alternativie satvedules: Two field
quastexperimentsPersonnel Psychology, 4215242.

Durrett, T. C. (1983, June). Modi f i edanagmg k wee

with less.The Police Chief60-61.

Duxbury, L., & Haines Jr., G. (1991). Predid¢ialternative work arrangements from salient
attitudes: A study of decision makers in the public sedtarrnal of Business Research,
23,8397. doi: 10.101610148963(91)9006¢B

Dwyer, T., Jamieson, L., Moxham, L., Austen, D., & Smith, K. (2007). E&talo of the 12
hour shift trial in a regional intensive care uddurnal of Nursing Managemenity(7),

711-720. doi: 10.1111/0.1368934.2006.007370x
Eaton, P., & Gottselig, S. (1980). Effects of longer hours, shorter week for intensive care nurses.

Dimensions in Health Services?, 2527.

Police Foundation 120 Impact of Shift Length



Facer, R.L., & Wadsworth, L. (2008). Alternative work schedules and-faonky balance: A
research not&rReview of Public Personnel Administration(28 166177.
doi:10.1177/0734371X08315138

Facer, R.L., &Vadsworth, L. (2010). Fotdlay work weeks: Current research and practice.
Connecticut Law Review, @8: 10311046.

Ferguson, C. J. (2009). An effect size primer: A guide for clinicians and researchers.
Professional Psychology: Research and Pracdé¢5), 532538. doi: 10.1037/a0015808

Fields, W. L., & Loveridge, C. (1988). Critical thinking and fatigue: How do nurses on 8 and 12
hour shifts compareRursing Economics(4), 189195.

Fitzpatrick, J. M., While, A. E., & Roberts, J. D. (1999). Shift kvand its impact upon nurse
performance: Current knowledge and research is3oasnal of Advanced Nursing,

29(1), 1827. doi:10.1046/j.1362648.1999.00861.x

Fl eiss, J. L. (1982). Mul ti centre cl igoentc al
developmentsStatistics in Medicine,(4), 353359. doi:10.1002/sim.4780010413

Folkard, S., & Lombardi, D. A. (2004, AprilModeling the impact of the components of long
wor k hours on i njPapeipesentedatdhe Nadianal @afeent s . 0
United Kingdom.

Folkard, S., & Tucker, P. (2003). Shift work, safety and producti@tcupational Medicine
53(2), 95-101. doi:10.1093/occmed/kqg047

Foster, L. W., Latack, J. C., & Reindl, L. J. (1979). Effects and promises of the shorteked wo
week. Paper presented at thd @@nual meeting of the Academy of Management,
Atlanta, Georgia.

Fournet, M. G. (1983). The Aour shift: A workable alternativ@he Police Chief57-59.

Police Foundation 121 Impact of Shift Length



Frazier, G. (1999, May). Alternate work schedules: Is thiatissver to increased efficiency, safety,
and productivity? Project paper submitted to the National Fire Academy, Executive

Fire Officer Program. Retrieved from www.usfa.dhs.gov/pdf/efop/efo29805.pdf

Frese, M., & Semmer, N. (198@hiftwork, stress, and psychosomatic complaints: A comparison
between workers in different shiftwork schedules,-sbiftworkers, and former
shiftworkers.Ergonomics, 2@), 99114.

Frone, M. R., Russell, M., & Cooper, M. L. (1992). Antecedents and mecof workfamily
conflict: Testing a model of the woiflamily interface Journal of Applied Psychology,
77(1). 6575. doi: 10.1037/0022010.77.1.65

Garbarino, S., Nobili, L., Beelke, M., Balestra, V., Cordelli, A., & Ferrilo, F. (2002). Sleep
disordes and daytime sleepiness in state police shiftworlkechives of Environmental
Health 57(2), 167173. doi: 10.1080/00039890209602932

Gaugler, B. B., Rosenthal, D. B., Thornton, G. C., and Bentsen, C. (1987). Journal of Applied
Psychology MonographMeta-analysis of assessment center validitpurnal of Applied
Psychology, 7@), 493511. doi: 10.1037/00240010.72.3.493

Gavney, R., Calderwood, J., & Knowles, L. (1979, February). Attitude of patrol officers and
wives toward a fouday workweekThe Police Chief33-35.

Glueck, W. F. (1979). Changing hours of work: A review and analysis of the resEaech.
Personnel Administrator, 23), 4467.

Gold, D. R., Rogacz, S., Bock, N., Tosteson, T. D., Baum, T. M., Speizer, F. E., & Czeislé&, C.

(1992). Rotating shift work, sleep, and accidents related to sleepiness in hosp#eas. American

Journal on Public Health, §7Z), 10111014. doi:10.2105/AJPH.82.7.1011

Goodale, J. G., & Aagaard, A. K. (1975). Factors relating to varying reactitims 4alay

workweek.Journal of Applied Psychology, @), 3338.d0i:10.1037/h0076345

Police Foundation 122 Impact of Shift Length



Grosswald, B. (2004). The effects of shift work on family satisfaciamilies in Society, §3),
413424. doi: 10.160611043894.1507

Gutek, B., Searle, S., Klepa, L. (1991). Rational versus gender +ekplanations for work
family conflict. Journal of Applied Psychology, (&, 560568. doi: 10.103710021
9010.76.4.560

Hamel i n, P. (1987). Lorry driver s tcaidemds. habi t s
Ergonomics, 3(®), 13231333. doi: 10.1080/00140138708966026

Harma, M., Sallinen, M., Ranta, R., Mutanen, P., & Muller, K. (2002). The effect of an irregular
shift system on sleepiness at work in train drivers and railway traffic contrgbenal of

Sleep Researchi1(2), 141-151.d0i:10.1046/].1365869.2002.00294.x

Harrington, J.M. (1994). Shift work and health: A critical review of the literatures on working
hours.Annals of Academy of Medicine Singaporgb23699705.

Hart, A., & Krall, S. (2007). Productivity: Do-8 hour shifts make a differenc&®nals of
Emergency Medicine, §8), S69S70. doi: 10.1016/j.annemergmed.2007.06.372

Hart, P. M., Wearing, A. J., & Headey, B. (1994). Perceived quality of life, personality, and
work experiences: Construct validation of the police daily hassles and uplifts scales.
Criminal Justice and Behavior, 23), 283-311. doi: 10.117710093854894021003001

Heselgrave, R., Rhodes, W, & Gill, V. (2000). A prospective study examining the changes to
worker health and safety after shifting from 9 to 12.5 hours shifts. In S. Hornberger, P.
Knauth, G. Costat al.(Eds),Shiftwork in the 2%t Century Frankfurt, Germany: Peter
Lang.

Hodge, B. J., & Tellier, R. D. (1975). Employee reactions to thedayrweek California

Management Review, (1§, 2530.

Police Foundation 123 Impact of Shift Length



Holden, R. R., & Fekken, G. C. (1989). Three common social desirability scales: Friends,
acquaintances, or strangedsfurnal of Research in Personality,(23 180191.
doi:10.1016/009:6566(89)9022-6

Huck, S. W., & McLean, R. A. (1975). Using a repeated measures ANOVA to analyze the data
from a pretesposttest design: A potentially confusing taBkychological Bulletin,

82(4), 511518. doi:10.1037/h0076767

HughesF. (2006. Does the benifoutweigh the cost? Using assessment centers in selecting
middle managersThe Police ChiefAugust.

Hung, R. (1996). Using compressed workweeks to reduce work comnilitamgportation
Research Part A: Policy and Practice,(3] 11-19. doi: 10.106-09658564(95)0001%

Hung, R. (2006). Using compressed workweeks to save labouEctwspean Journal of
Operational Research, 17819322. doi: 10.1016/j.ejor.2004.09.043

lllinois Department of Enforcement, Bureau of Planning and Development. (I3&@0pressed
Work WeeKNCJRS Publication No. 077848). Retrieved from
http://www.ncjrs.gov/App/Publications/abstract.aspx?ID=77848

Ivancevich, J. M. (1974). Effects of the shorter workweek on selected satisfaction and
performance measure®urnal ofApplied Psychology, %6), 717#721. doi:
10.1037/nh0037504

Ivancevich, J. M., & Lyon, H. L. (1977). The shortened workweek: A field experirdeuatnal of

Applied Psychology, §2), 3437. doi:10.1037/0029010.62.1.34

Jacques, E. (20104 Fresh Look at2-hour Shifts Redford, MI: Police Officers Association of
Michigan. Retrieved from: http://www.poam.net/main/journal/fresbk-at-12-hour

shifts.html

Police Foundation 124 Impact of Shift Length



Jeanmonod, R., Brook, C., Winther, M., Pathak, S., & Boyd, M. (2008). Declining resident
productivity over time in the emergency departmeinals of Emergency Medicine
51(4), doi:10.1016/j.annemergmed.2008.01.065

Johns, M. W. (1991). A new method for measuring daytime sleepiness: The Epworth sleepiness
scale.Sleep, 166), 540545.

Johns, M. W. (198). Reliability and factor analysis of the Epworth sleepiness sskdep,
15(@), 376381.

Johnson, M. D., & Sharit, J. (2001). Impact of a change fromfato& 12h shift schedule on
workers and occupational injury ratésternational Journal of Idustrial Ergonomics,
27(5), 303:319. doi:10.1016/S0168141(00)0005%

Josten, E. J. C., N§-Tham, J. E. E., & Thierry, H. (2003). The effects of extended workdays on
fatigue, health, performance and satisfaction in nurgiogrnal of Advanced Nursing,
44(6), 643652. doi:10.1046/j.0302402.2003.02854.x

Kanner, A. D., Coyne, J. C., Schaefer, C., & Lazarus, R. (1981). Comparison of two modes of
stress measurement: Daily hassles and uplifts versus major life edeuatsal of
Behavioral Medicine4(1), 1-39. doi:10.1007/BF00844845

Kanungo, R. N. (1982). Measurement of job and work involvendentnal of Applied
Psychology67(3), 341349. doi:10.1037/0022010.67.3.341

Knauth, P. (2007). Extended work periobhglustrial Health 45(1), 125136.
doi:10.2486/indhealth.45.125

Knutson, K. L., Rathouz, P. J., Yan, L. L., Liu, K., & Lauderdale, D. S. (2006). Stability of the
Pittsburgh Sleep Quality Index and the Epworth Sleepiness Questionnaire over 1 year in

early middleaged adults: The CARDIA 6Gdy. Sleep, 2@11), 15031506.

Police Foundation 125 Impact of Shift Length



KrauseD. E.,Kersting,M., HeggestadE. D.,& Thornton,G. C. 006. Incremental validity of
assessment center ratings over cognitive ability tests: A study at the executive
management levelinternational jounal of 8lection and Assessment (4} 360371.

Kribbs, N. B., & Dinges, D. F. (1994). Vigilance decrement and sleepiness. In J.R. Harsh & R.D
Ogilvie (Eds.),Sleep onset mechanisrsp. 113125). Washington, DC: American
Psychological Association.

Latack,J. C., & Foster, L. W. (1985). Implementation of compressed work schedules:
Participation and job redesign as critical factors for employee accepkarsennel
Psychology, 3@), 75. doi:10.1111/j.1748570.1985.tb00542.x

Laundry, B. R., & Lees, R. BM. (1991). Industrial accident experience of one company-on 8
and 12hour shift systemslournal of occupational medicind3(8), 903.
doi:10.1097/000437649910800600018

Lee, H. C., Drake, V., & Cameron, D. (2002). Identification of appropriate assessnteria to
measure older adultsd dr i vAust@gliappGeecupatonananc e i
Therapy Journgl49(3), 138145. doi: 10.1046/j.1440630.2002.00314.x

Lees, R. E. M. & Laundry, B. R. (198%yomparison of reported workplace morbidity Hn@ur
and 12hour shifts in one planfournal of Social Occupational Medicine,(39, 81-84.
doi:10.1093/occmed/39.3.81

Liberman, A. M., Best, S. R., Metzler, T. J., Fagan, J. A., Weiss, D. S., & Marnfar,(£002).
Routine occupational stress and psychological distress in pgbteing: An
International Journal of Police Strategies & Managemen{225421439.

doi:10.1108/13639510210429446

Police Foundation 126 Impact of Shift Length



Lilley, R., Feyer, A. M., Kirk, P., & Gander, P. (2002) sarvey of forest workers in New
Zealand. Do hours of work, rest, and recovery play a role in accidents and dpuryf2l
of Safety Research, @3, 5371. doi:10.1016/S0022375(02)000038

Lindsey, D. (2007). Police fatigue: An accident waiting togeapFBI Law Enforcement
Bulletin, 768), 1-6.

Lipscomb, J. A., Trinkoff, A. M., GeigeBrown, J., & Brady, B. (2002). Wot&chedule
characteristics and reported musculoskeletal disorders or registered SuaseBnavian
Journal of Work, Environment &ealth, 2§6), 394401.

Lipsey, M. (2000). Statistical conclusion validity for intervention research: A significant (p < .05)
problem. In L. Bickman (Ed. ¥ al i di ty and soci al experi ment :
legacy(pp. 101120). Thousand Oaks, CA: §a

Loudoun, R. (2008). Balancing shiftwork and life outside work: Dddar shifts make a
difference?Applied Ergonomics, 3%72579. doi: 10.1016/j.apergo.2007.12.004

Lowden, A., Kecklund, G., Axelsson, J., & Akerstedt, T. (1998). Change frorrhanr&hift to a
12-hour shift, attitudes, sleep, sleepiness and perform&ceadinavian Journal of
Work, Environment, & Health, 23), 69-75.

Lowry, P. E. (1997). The assessment center process: New directmmsal of Social Behavior

and Personaty, 125), 5362. http://catalogue.nla.gov.au/Search/Home

Macdonald, W., & Bendak, S. (2000). Effects of workload level aadr8us 1zh workday
duration on test battery performant@ernational durnal of Industrial Ergonomics,
26(3), 399416. doi:10.1016/S0168141(00)0001®

Maklan, D. M. (1977)The fourday workweek: Blueollar adjustment to a nonconventional

arrangement of work and leisurlew York: Praeger Publisher Inc.

Police Foundation 127 Impact of Shift Length


http://catalogue.nla.gov.au/Search/Home

McClay, J. (2008). Comparison of t&our and twelvéhour shifts demonstrates no difference in
resident productivity [abstracthnnals of Emergency Medicine,,52151.

McCreary, D., & Thompson, M. (2004). The development of a reliable and valid me&sure
stressors in policing. A Summary of Findings from WSIB Development Grar0%0D2
Toronto, ON: Stress and Coping Group, Defence R&D Canada.

Mc Gettrick, K. S. , & OO0Nei | |, M.  Ahour ¢hix0 0 6 ) .
Nursing in Crtical Care, 114), 188197. doi:10.1111/}.1362017.2006.00171.x

Melekian, B. K. (1999, Aug/Sept). Alternative work schedules and the tvirelveshift. Subjecto

Debate 3(8/9), 1-2.

Mills, M. E., Arnold, B., & Wood, C. M. (1983). CoiE2: A controlled sidy of the impact of
12-hour schedulingNursing Research, 32), 356361.

Mitchell, R. J., & Williamson, A. M. (2000). Evaluation of arh8ur versus a Bour shift
roster on employees at a power statiypplied Ergonomics31, 83-93.

Moore-Ede, M.,Davis, W., & Sirois, W. (2007). Advantages and disadvantages of thelwe
shifts: A balanced perspective. Retrieved from Circadian 24/7 Workforce Solutions
website: http://www.circadianinfo.com/landing/advantagesWP.htm

National Transportation SafetyoBrd. (1994). A review of flightcresnvolved, major accidents of
U.S. Air Carriers, 1978 through 1990 report. National Transportation Safety Board (NTSB
Publication No. S®4-01). Springfield, VA: National Technical Information Service.

Netemeyer, R. GBoles, J. S., & McMurrian, R. (1996). Development and validation of work
family conflict and familywork conflict scalesJournal of Applied Psychology, &,

400-410. doi:10.1037/0022010.81.4.400

Police Foundation 128 Impact of Shift Length



Netzer, N. C., Stoohs, R. A., Netzer, C. M., Cl&k,& Strohl, K. P. (1999). Using the Berlin
Questionnaire to identify patients at risk for the sleep apnea syndvsmn@ls ofinternal
Medicine, 1317), 48591

Neylan, T. C., Metzler, T .J.,Best, S. R., Weiss, D. S., Fagan, J. A., Liberman, Ais Rdge
Vedantham, K., Brunet, A., Lipsey, T. L., & Marmar, C. R. (2002). Critical incident
exposure and sleep quality in police officétsychomatic Medicine, 6345352.

Nielsen, G. (2007). Managing fatigue a new approach to an old probbeimmal ofCalifornia
Law Enforcement, 422-26.

Nord, W. R., & Costigan, R. (1973). Worker adjustment to the-flayrweek: A longitudinal
study.Journal of Applied Psychology, 89, 60-66. doi: 10.1080/00224545.1974.
9923140

Nordholm, L. A. (1974). A note oreé reliability and validity of the Marlow€rowne scale of
social desirabilityJournal of Social Psychology, 9839140.

Northrup, H. R. (1991). The tweld®our shift in the North American misiteel industryJournal
of Labor Research, 12). doi:101007/BF02685463

Northrup, H. R., Wilson, J. T., & Rose, K. M. (1979). The twelvaur shift in the petroleum
and chemical industrietndustrial and Labor Relations Review,(3p 312326.
doi:10.2307/2522261

Oliver, B. (2005, July). Tetour shifts: Agood fit. Law and Order Retrieved from
http://www.hendonpub.com/resources/articlearchive/details.aspx?ID=179

Peacock, B., Glube, R., Miller, M., & Clune, P. (1983). Police officers' responses to 8 and 12
hour shift schedule®hysiology and Behavior62473493.

doi:10.1080/00140138308963364

Police Foundation 129 Impact of Shift Length



Petticrew, M., Bambra, C., Whitehead, M., Sowden, A., & Akers, J. (200@)health and
wellbeing effects of changing the organization of shift work: A systematic réidic
Health Research Consortium: Land

Pierce, J. L., & Dunham, R. B. (1992). TheH@ur work day: A 4&our, eightday week.
Academy of Management Journal(35 10861098. doi:10.2307/256542

Pilcher, J. J., & Huffcutt, A. I. (1996). Effects of Sleep deprivation on performance: A meta
analysisSleep 19, 318326.

Poor, R., & Steele, J. L. (1970). Work and leisure: The reactions peoptiagtidéms. In R.
Poor (Ed.)4 days, 40 hoursCambridge, Mass: Signet

Price, E.M. (1981). The demise of the tradition@lwork weekAmerican durnal of Nursing
(81)6, 11381140. doi: 10.2307/3424796

Rand, R. R. (1987). Behavioral police assessment device: The development and validation of an
interactive, preemployment, jokrelated, video psychological teBlissertation Abstracts
International, 483-A), 610-611.

Reaves, B. A. (2002 ensus of State and Local Law Enforcement Agencies, ?¥¥hington,
DC: U.S. Department of Justice, Bureau of Justice Statistics.

Reaves, B. A. (2007Census of State and Local Law Enforcement Ager0€g, Washington,
DC: U.S. Department of Justice, Bureau of Justice Statistics.

Reid, K., & Dawson, D. (2000). Comparing performance on a simulated 12 hour shift rotation in
young and older subject®ournal of Occupational & Environmental Medicjris, 58
62. doi:10.1136/0em.58.1.58

Reid, N., Robinson, G., & Todd, C. (1993). The quantity of nursing care on wards working 8 and
12 hour shiftsinternational Journal of Nursing StudieX)X5), 403413.

doi:10.1016/002r489(93)9005(4

Police Foundation 130 Impact of Shift Length



Richardson, A., Daler N., & Curtis, S. (2003). Twelvieour shift on ITU: A nursing evaluation.
Nursing in Critical Care, 8), 103108.

Robitaille, E. (1970). Tehour shift study: Ten plafRolice Chief 16-20.

Ronen, S. A., & Primps, S. B. (1981). The compressed work a®ekganizational change:
Behavioral and attitudinal outcomescademy of Management Revieyd,)661-74
doi:10.2307/257141

Rosa, R. R. (1995). Extended workshifts and excessive falgumal of Sleep Research,
4(Suppl. 2), 5356. doi:10.1111/}.1362869.1995.tb00227 .x

Rosa, R. R., & Bonnet, M. H. (1993). Performance and alertness on 8 h and 12 h rotatin@shifts

a natural gas utilityErgonomics, 3@L0), 11771193.
doi: 10.1080/00140139308967987

Rosa, R. R., & Colligan, M. J. (1988). Long wosakd versus restdays: Assessing fatigue and
alertness with a portable performance battdiyman Factors, 3(3), 305317.

Rosa, R. R., & Colligan, M. J. (1992). Application of a portable test battery in the assessment of
fatigue in a laboratory and worksistudies of 1-hour shifts.Scandinavian Journal of
Work, Environment & Health, 18), 113115.

Rosa, R. R., Colligan, M. J., & Lewis, P. (1989). Extended workdays: Effectaair8and 12
hour rotating shift schedules on performance, subjectivenaks, sleep patterns, and
psychosocial variable§Vork & Stress, @), 21:-32.

Rosekind, M. R., Graeber, R. C., Dinges, D. F., Connell, L. J., Rountree, M. S., Spinwebér, C.

& Gillen, K. A. (1994).Crew factors in flight operations 1X: Effects ohphed cockpit rest on

crew performance and alertness in lengul operationsMoffett Field CA: National

Aeronautics and Space Administration.

Police Foundation 131 Impact of Shift Length



Rosekind, M. R., & Schwartz, G. E. (1988). Perception of sleep and wakefulness: Accuracy
and certainty of subgtive judgmentsSleep Research, 189.

Rosenthal, T. J., Parseghian, Z., Allen, R. W., & Stein, A. C. (1985)SIM: The lowcost
driving simulator.Hawthorne, CA: Systems Technology, Inc.

Rowland, L. M., Thomas, M. L., Thorne, D. R., Sing, H. GQicKmar, J. L., Davis, H. Q.,
Balwinski, S. M., Peters, R. D., Kloeppélagner, E., Redmond, D. P., Alicandri, E., &
Belenky, G. (2005). Occulomotor responses during partial and total sleep deprivation.
Aviation, Space, and Environmental Medicing(7§6104113.

Ruegg, R. L. (1987Reported anxiety on work shifts for coronary caveses(Doctoral
dissertation). Ball State University: Muncie, IN.

Russo, M., Thomas, M., Thorne, D., Sing, H., Redmond, D., Rowland, L., Johnson, D., Hall, S.,
Krichmar, J., & Balkin, T. (2003). Occulomotor impairment during chronic partial sleep
deprivation.Clinical Neurophysiology, 114), 72336. doi: 10.1016/S1388457
(03)000087

Sallinen, M., Harma, M., Mutanen, P., Ranta, R., Virkkala, J., & Muller, K. (28@®)piness in
various shift combinations of irregular shift systeimslustrial Health 43114 122.
doi:10.2486/indhealth.43.114

Schroeder, D. J., Rosa, R. R., & Witt, L. A. (1998). Some effects\wd.80hour work schedules

on the test performancégatness of air traffic control specialistaternational  Journal of

Industrial Ergonomics, AB-4), 307-321. doi:10.1016/S0168141
(97)000449

Scott, A., & Kittaning, P. A. (2001, April). Shift work hazardacksonville MedicineRetrieved

from htp://www.dcmsonline.org/jaxnedicine/2001journals/April2001/shiftwork.htm

Police Foundation 132 Impact of Shift Length



Smith, L., Folkard, S., Tucker, P., MacDonald, 1. (1998). Work shift duration: A review
comparing eight hour and 12 hour shift syste@rscupational & EnvironmentalMedicine,

554), 217-229. doi:10.1136/0em.55.4.217

Sparks, K., Cooper, C., Fried, Y., & Shirom, A. (1997). The effects of hours of work on health:

metaanalytic reviewJournal of Occupational & Organizational Psychology, 391-408.

Spurgeon, A. (2003)Vorking tine: Its impact on safety and healtorea Occupational Safety &
Health Agency: International Labour Office and Occupational Safety & Health Research
Institute.

Stenzel, W. & Buren, R. (1983yolice work scheduling: Management issues and practices

Evanston, IL: Northwestern University Center for Public Safety.

Stone, P. W., Du, Y., Cowell, R., Amsterdam, N., Helfrich, T.A., Linn, R.W., & Mojica, L.A.
(2006). Comparison of nurse, system and quality patient care outcomasum &1d 12
hour shits. Medical Care, 4412). doi:10.1097/01.mIr.0000237180.72275.82

Strunk, D. M. (1978). University police department at Birminghansdrvice training and the
four-day weekThe Police Chief45-46.

Sundermeier, J. (2008). A look at theld@ur shift: Tke Lincoln police department studyhe
Police Chief, 793).

Sundo, M. B. , & Fuj i, S. (2005). The effects o
activity patternsTransportation Research Part A, (39), 835848.

Szczurak, T., Kaminska, E., Szpak (2007). Estimation of the psychological load in the
performance of nursesd wor k Adeascesdn Medicals ubj ec

Science, 5@), 102104.

Police Foundation 133 Impact of Shift Length



Thorne, D. R., Johnson, D. E., Redmond, D. P., Sing, H. C., Belenky, G., & Shapiro, J.
(2005). The Walter Reed palheld psychomotor vigilance te&ehavior Research
Methods, 371), 111118.

Thornton G. C.& Gibbons,A. M. (2009) Validty of assessment centers for personnel selection.
Human Resource Management Review,163187. doi: 10.1016/j.hrmr.2009.02.002

Todd, C., Reid, N., & Robinson, G. (1989). The quality of nursing care on wards working eight
and twelve hour shifts: A repeated measures study using the MONITOR index of gdiality

care.International Journal of Nursigp Studies, 2@), 359368.

Todd, C., Robinson, G., & Reid, N. (1993)-4aur shifts: Job satisfaction of nurs@surnal of
Nursing Management, 215220.

Totterdell, P., & Smith, L. (1992). Temour days and eigtitour nights: Can the Ottawa shift
system reduce the problems of shiftwolk/®drk & Stress, @), 139152.

Trick, L. M., Toxopeus, R., & Wilson, D. The effects of visibility conditions, traffic density, and
navigational challenge on speed compensation and driving performance in older adults
Accident Analysis and Preventio#X6), 16611671. doi: 10.1016/j.aap.2010.04.005

Tucker, P., Barton, J., &olkard, S. (1996). Comparison of 8 and 12 hour shifts: Impacts on
health, wellbeing, and alertness during the sliftcupational and Environmental
Medicine, 5811), 767#772. doi:10.1136/0em.53.11.767

Tucker, P., Smith, L., Macdonald, I., & Folkard,($998). The impact of early and late shift
changeovers on sleep, health, and Welhg in 8 and 12hour shift systemslournal of
Occupational Health Psycholog$(3), 265275. doi:10.1037/1078998.3.3.265

Ugrovics, A., & Wright, J. (1990). XBour s$ifts: Does fatigue undermine ICU nursing

judgmentsNursing Management, 21), 64A64G.

Police Foundation 134 Impact of Shift Length


http://psycnet.apa.org/doi/10.1016/j.aap.2010.04.005

United States Department of Justice. (20@8)me in the United States, 2Q0Kashington, DC:
Federal Bureau of Investigation Retrieved from http://www.fbi.gov/g&haicjis/ucr/crime

in-the-u.s/2007

van der Hulst, M. (2003). Long work hours and he&ttandinavian Journal of Work,
Environment, & Health, 23), 171188.

Vega, A., & Gilbert, M.J. (1997). Longer days, shorter weeks: Compressed work weeks in
policing. Public Personnel Management, (3%, 391402.

Venne, R. A. (1993)Alternative worktime arrangements: The compressed work{idesdtoral
Thesis). University of Toronto: Toronto, Canada.

Vila, B. J. (2000)Tired Cops: The importance of managing poligtgue.Washington DC:
Police Executive Research Forum.

Vila, B.J. (2006) Impact of long work hours on police officers and the communities they serve.
American Journal of industrial Medicine, 4972980. doi: 10.1002/ajim.20333

Vila, B. J., Kenney, D..JMorrison, G. B., & Reuland, M. (200@valuating the effects of
fatigue on police patrol officers: Final repoiVashington, DC: Police ExecutiResearch

Forum.

Vila, B.J., Morrison, G.B., & Kenney, D.J. (2002). Improving shift schedule and-tvauk
policies and practices to increase police officer performance, health, and Bafiety.
quarterly, §1), 424. doi:10.1177/109861102129197995

Volle, M., Brisson, G., Busee, M., Tanaka, M., & Doyon, Y. (1979). Compressed wm&k:
Psychophysiologial and physiological repercussioEsgonomics, 2@), 100:1010.

Walker, R. B., & Eisenberg, C. (1995). Theiaur, fixed shift measuring satisfactidtBl Law

Enforcement Bulletin, 64.8-20.

Police Foundation 135 Impact of Shift Length



Washburn, M. S. (1991). Fatigue and critical thinking ighteand twelvehour shifts.Nursing
Management22(9), 80A, 80D, 80f80H.

Waters, J., & Ussery, W. (2007). Police stress: History, tning factors, symptoms, and
interventionsPolicing: An International Journal of Police Strategies & Managem&ot
169-188.

Weisburd, D., & Buerger, M. (1986Alternative work schedules for the Piscataway (NJ) police
departmentUnpublished manuscript, School of Criminal Justice, Rutgers, Newark, NJ.

Weisburd, D., Greenspan, R., Hamilton, E., Bryant, K. A., &rits, H. (2001). Abuse of police
authority: A national study of police offic

Weisburd, D., Lum, C. M., & Yang, S. (2003). When can we conclude that treatmeguisgoams

idonodt Amnals dfktbe?Améaan Academy of Political and SocialScience587(1), 31-48.

doi: 10.1177/0002716202250782

Weisburd, D., Mastrofski, S. D., Greenspan, R., & Willis, J. (2004¢. growth of COMPSTATNn

American policingWashington, DC: Police Foundation.

Weisburd, D.Petrosino, A., & Mason, G. (1993Pesign sensitivity in criminal justice
experiments.Crime and Justicel7, 337%379. doi: 10.1086/449216

Weisburd, D., & Taxman, F. (2000). Developing a multicenter randomized trial in criminology:
The case of HIDTAJournal of Quantitative Criminology, {8), 315. doi: 10.1023/
A:1007574906103

Weiss, D. J., Dawis, R. V., England, G. W., & Lofquist, L. H. (196/ihnesota studies in
vocational rehabilitation: XXII. Manual for the Minnesota satisfaction questionnaire
Minneapolis, MN: University of Minnesota.

Wheeler, K. E., Gurman, R., & Tarnowieski, D. (197)e fourday workweekNew York:

American Management Association.

Police Foundation 136 Impact of Shift Length



White, J., & Beswick, J. (2003WVorking long hoursSheffield: Health and Safety Laborato

Wickens, C. D., Mavor, A. S., & McGee, J. P. (19%ight to the future: Human factors in air
traffic control. Washington, DC: National Academy Press.

Williamson, A. M., & Feyer, A. (2000). Moderate sleep deprivation produces impairments in
cogntive and motor performance equivalent to legally prescribed levels of alcohol
intoxication.Occupational Environmental Medicine,, 5549 655. doi:
10.1136/0em.57.10.649

Williamson, A. M., Gower, C.G.1., Clarke, B. C. (1994). Changing the hours of shitwo
comparison of $hour and 1zhour shift rosters in a group of computer operators.
Ergonomics, 37287298.

Wintle, J. M., Pattrin, L., Crutchfield, J. E., Allgeier, P. J., & Gastohansson, F. (1995). Job
satisfaction and the #2our shift.Nursing Management, Z8), 54. doi:10.1111/}.1365
2834.1993.tb00216.x

Wood, J., Chaparro, A., and Hickson, L. (2009). Interaction between visual status, driver age and
distracters on daytime driving performandaésion Research, 422252231. doi:
10.10%/|.visres.2009.06.017

Wyatt, J. K., Dijk, D. J., Ronda, J. M., Jewett, M. E., Powell, J. W., Dinges, D. F., & Czeisler, C.
A. (1997). Interaction of circadian and sleep/wake homeogiaticesses modulate

psychomotor vigilance test (PVT) performanSeep Research, 2659.

Police Foundation 137 Impact of Shift Length



Appendix A
Recruitment Documents

¢ to make $1007

W o ot ) T0HDONE Qs
3 12-howr gaysy”
BONUS: $1,000 Prize Drawing!

The Police Foundation in Washington, D.C. is working with the Detroit Police Department
and Detroit Police Officers’ Association to examine the feasibility of 4 10-hour shifts and
3 12-hour shifts*. In order to proceed, we need volunteers. The study will assess how
5/8s, 4/10s, and 3/12s* affect officers’ health, safety, performance, and quality of life.

wan

Who can participate?
o All patrol officers from Platoons I, II, and III assigned to respond to calls for service.
o A total of 270 officers will be selected, with priority given based on seniority.

What do you have to do?
Before beginning the assigned shifts, and again 6 months later, you will:
o Complete 3 15 hours of tactical games/simulations while on-duty.
o Complete a survey off-duty.
o Keep track of your sleep patterns and level of alertness during a 2-week period.

What do you get out of it?
0 A chance to work different hours — participants will be RANDOMLY ASSIGNED to either
4/10s, 3/12s*, or remain on their same shift (YOU CAN’T CHOOSE A SHIFT)
0 A chance to make some extra money — all participants will receive two $350 stipends to
compensate for off-duty time spent completing the survey.
o Two chances to win one of two $1,000 cash prize drawings.

Representatives from the Police Foundation will conduct informational sessions and sign-ups during shift
changes at the districts—|[Districts 1-3: 11/7 — 11/10] [District 4: 11/7 — 11/9 and 11/11], and [Districts
5 and 6: 11/9 — 11/12]. To volunteer ahead of time email Kzinsser@policefoundation.org or call toll free
1-866-697-7290.

Further information and a volunteer form has/will be distributed to your department mailbox.
Volunteering does not guarantee that you will be selected for the study, as there is limited space available.
All information you supply will be kept confidential.

*3 12-hour shifts in week #1 and in week #2, 3 12s plus an 8 hour day.
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6185 8t Time...

Shift Work Study
SIGN-UPS
being accepted until
Friday, December 8"

Check out the new Tuebor for
more details!

For more information or to sign
up, call the Police Foundation toll
free at (866) 697-7290

OR

call Commander John Autrey at
the Northeastern District

(313) 596-1110
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Want to work fewer days?

0-hour shifts?
Fou!r;lmree 42-hour shifts?"

The Police Foundation in Washington, D.C. is working with the Arlington Police
Department to examine the feasibility of compressed work schedules (4 10-hour shifts
and 3 12-hour shifts*). The study will assess how various shifts affect officers’ health,
safety, performance, and quality of life.

In order for the Arlington Police Department to consider compressed work
schedules, there must be enough volunteers to complete the study so that
the advantages and disadvantages of each schedule are properly considered.

Participants will be RANDOMLY ASSIGNED to either 4-10s, 3-12s*, or remain on
their same shift (YOU CAN’T CHOOSE A SHIFT LENGTH) for the period January
through June. The random assignment WILL NOT CHANGE the shifts you selected
in the bid process. Extra day(s) off will be assigned directly before/after the days off
you selected in the bid.

Who can participate?
o All current patrol officers EXCEPT those working front desk, HEAT, foot patrol,
store front, those on light duty or medical leave, new recruits still in field training,
and those scheduled to retire or be deployed overseas in the upcoming months.

What do you get out of it?
o A chance to work different hours starting in January!!
o A chance to make some extra money — all participants will receive two $50
stipends to compensate for off-duty time spent completing the survey.

What do you have to do?

This fall and next June, you will: BONus. 100'
o Complete 2 ' hours of tactical " -]
games/simulations while on-duty.

o Complete surveys off-duty.
o Keep track of your sleep patterns and level of alertness during a 2-week period.

SIGN UP NOW!
(Your lieutenant and district commander have the forms)

CUT OFF DATE: TUESDAY, September 30™!!!

*3 12-hour shifts in week one, and 3 12-hour shifts PLUS an 8-hour day in week two.
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Appendix B
Sample Recruitment Letter

POLICE

November 1, 2006 FOUNDATION

Dear Officer

Are you interested in working either 4/10-hour shifts or 3/12-hour shifts? The Police Foundation in Washington, DC has been awarded a
federal grant to conduct a study of shift work that will assess the feasibility of these compressed work schedules. As such, the Detroit
Police Department and the Detroit Police Officer’s Association have collaborated with the foundation and agreed to be a key site for this
research project which will have national impact. The study will examine how 5/8s, 4/10s, and 3/12s affect fatigue and officers™ health,
safety, performance, and quality of life. As a volunteer, you would be contributing greatly to this effort. However, if you volunteer it is
possible that for the 6 months of the study you would be assigned to 4/10s, stay on 5/8s, or be assigned to 3/12s™

‘WHO’S ELIGIBLE?
All active-duty officers from Platoons I, II, and I who are assigned to respond to calls for service.

BENEFITS

e Ifyou are selected to participate you will receive a stipend of $100 ($50 in the first and last months of the study). The payment is to
compensate you for the time you spend off-duty completing the survey and to thank you for participating.

e Youwill also have two chances to win one of two $1,000 prizes. Participants who complete all exercises in each phase of the study
will be entered in the prize drawings (one the first month and one the last month).

e Your participation will aid in the development of policing practices designed to improve the health, safety, performance, and quality of
Iife of police officers nationwide, and help the Detroit PD assess the advantages and disadvantages of each shift schedule.

WHAT’S REQUIRED?

Participation in the study involves 2 basic activities over two periods of time (before the start of the assigned shift and 6 months later):

e A practical/tactical session completed during the last 2 hours of a two consecutive (if possible) work shifts that will include a shooting
simulator, a driving simulator, a video simulation, and other practical/tactical exercises.

s Surveys completed off-duty.

HOW TO GET INVOLVED

There are a limited number of spaces available in this study. Researchers will be on-site from November 7* through November 12*
conducting information sessions and sign ups during roll-call briefings (we will be in each district for 3 consecutive days—dates to be
posted at your district shortly). If you are interested please volunteer as soon as possible, but no later than November 16%  Your
participation in this study will be strictly voluntary, but volunteering does not guarantee that you will be selected to participate as there are
only 270 spaces available. If more than 270 officers volunteer, priority will be given based on seniority. All simulations and surveys will
be completed in early December and new shift assignments will take effect on Jaruary 2, 2007 and continue through June 30, 2007.

To volunteer:
»  Complete the attached volunteer form and informed consent
> Bring your completed forms to roll call on one of the days we will be on site (we will have extra forms there as well), OR
> Fax the forms to (202) 296-2012, OR
> Send an email with the same information as on the attached form to Kznsser(@policefoundation.org, OR
> Call the Research Coordinator Kate Zinsser at (202) 721-9787 to get any questions answered before signing up.

All information collected during this study will be kept confidential. If you have any questions, concerns, feel free to contact either of the
people listed below during regular business hours

Dr. Karen L. Amendola, Principal Investigator Commander John Autrey
1201 Connecticut Ave., NW, Suite 200 Detroit Police Department
Washington, D.C. 20036 (313) 2183374

(202) 833-1460

*3/12s will be operationally defined as working 3 consecutive, 12-hour shifts in week #1, and in week #2, 3 consecutive 12-hour shifts plus a
fourth day of 8 hours (total of 80 hours every two weeks, or an average of 40 hours per week).
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Appendix C
Volunteer Form

SHIFT WORK STUDY
VOLUNTEER FORM AND INFORMED CONSENT

In order to be included you MUST SIGN AND RETURN NO LATER THAN (DATE)
as follows:

1) BY_ MAIL IN PRE-ADDRESSED, STAMPED ENVELOPE
OR
2) BY FAX TO (202) 296-xxXx

SIGNATURE Required:

| have read and understand the information in the Shift Work Study Informed
Consent document, and | have had all questions answered to my satisfaction. 1
voluntarily agree to participate in this research.

Print Name Signature

Today’s Date:

We will send your materials, including the initial surveys, to you at home to ensure your
confidentiality. Please provide the following information so we can be in touch with you:

Home Address:

City: State: ZIP:

Personal Email: @

Work Email: @

Home Phone: ( ) - Best time:

Work Phone: ( ) - Best time:

Cell Phone: ( ) - Best time:

FAX: ( ) - Is this work/home?

If any of the responses | provided are indicative of an underlying sleep disorder, the best
way for the researcher to notifyme is:. by mail at home other, list
Thank you!
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Appendix D
Informed Conserit Detroit

INFORMED CONSENT
Shift Work Study

Conducted by:
Karen L. Amendola, PhD and other researchers
Police Foundation

The Detroit Police Department and the Detroit F
participate in a research study being conducted by the Police Foundation under a grant from the
National Institute of Justice that is examining the advantages and disadvantages associated with
various shift schedul es. This study is entitled #
Extra-Duty Employment on Various Health, Safety, Performance, and Quality of Life Out c o me s . 0

| understand that if | volunteer to participate, the researchers will randomly assign me to
work a schedule of either four 10-hour days, three 12"-hour days, or my current schedule of five 8-
hour days for a period of 6 months beginning January 15", 2007. If | am assigned to work the
same schedule that | am already working, | understand that my participation will still include
completing the same steps as will be done by officers assigned to different schedules, as this
Afcontr ol g ssarytpexamine difierences in schedules. If | am assigned to a new
schedule, | understand that the officers | regularly interact with may not be the same officers |
interact with currently, and that | may report to more than one supervisor during my tour, based on
my new schedule.” | understand that there are only 270 participant spaces available in the study
and if more than 270 officers volunteer selections will be made by district and seniority, so there is
a chance | will not be chosen to participate even if | volunteer.

| certify that | am currently an active duty officer from Platoon I, I, or lll who is assigned to
respond to calls for service. | am not on restricted duty and expect to stay on patrol for the next 7-
8 months. | understand that if | find out that my status on street patrol will change (i.e. promotion,
reassignment, disability, pregnancy, etc.), that | will become ineligible for continued participation at
that point in time and agree t o Ilialsofuderstandtimaethest udy 6 s
Detroit Police Department reserves the right to remove me from the study for operational or other
reasons.

This study is not designed to prove or disprove any prior position or belief about which
schedule is best or worst, but to examine the impact of shift practices, overtime, and off-duty
employment on a variety of officer health, safety, performance, and quality of life issues. In fact,
the researchers hypothesize that there will be some pros and cons associated with every shift
schedule.

" 3/12s will be operationally defined as working 3 consecutivadiit shifts in week #1 and in week #2, 3
consecutive Lhour shifts plus a fourth day of 8 hours (total of 80 hours every two weeks, or an average of
40 hours per week).

” The Detroit PolicdDepartment will assign days off to participants. Participants will not be required to
work an entire weekend for the 6 month period of the study.
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| understand that in order to receive the results of this study | must contact Kate Zinsser via
email at kzinsser@policefoundation.org or call (202) 721-9787.

Overview of the Study

The research study involves a survey and a practical/tactical simulation component. The
survey component will be done on my own time, but with a small monetary incentive. The
practical/tactical simulation will be completed during work hours at the department. | understand
that the researchers will be gathering this information at two (2) different points in time. First, this
information will be completed in month preceding the start of the new shift schedules. At the end
of the study (before the end of the 6™ month), | will be asked to complete the process again. The
next section outlines the specific steps required of me (on a volunteer basis), if | agree to
participate.

Steps Involved if | Participate

a. Complete some self-report measures as detailed below;

a. Sleep diaryd booklet to be completed for 2 weeks at each of two study phases
(prior to starting the study and at the end of 6 months). It is estimated that this
will take about 5 minutes per day.

b. Alertness logd booklet to be completed only on the days that | work for the
department during the same 2 week periods when | complete the sleep diaries.
It is estimated that this will take between 5 and 10 minutes per day during these
brief time periods.

c. Complete a comprehensive surveyd this survey asks about work attitudes, job
satisfaction, personal habits, health, safety, quality of life, and job stress, as well
as some related questions and demographics. It is expected that this will take
between one and a half and three hours to complete. This will also be given
prior to the start of the study and during the last month of the study.

b. Participate in practical/tactical simulations at the training academy prior to
beginning the study and during the sixth month of the study. These sessions will be
conducted during the last three hours of my shift on a day that | am working in the
department. The exercises consist of a brief meeting with a researcher, completion of
five simulations and a very brief survey. | understand that these sessions will consist of

the following:

a. Meeting with a researcher for the purpose of:
i. delivering my completed survey.
ii. bringing in my sleep diary and alertness log for a researcher to
check and ensure | have no questions about how to complete it
accurately.
b. Answering a brief survey (approximately 10 minutes).
c. Completing five (5) simulation exercises.
i. Adriving simulator (approximately 30 minutes)
i. Aresponsetimegame( cal |l ed fipsychomoto+theldvi gi | an
personal data assistant (approximately 30 minutes)
iii. Responding to a series of videotaped situations on a television for which
we will videotape your response (approximately 30 minutes)
iv. The MILO shooting simulation (approximately 30 minutes)
v. The FIT pupil reaction test on a machine that tests for fatigue level
(approximately 20 minutes).
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3) Authorize review of relevant departmental performance data. | understand that the
City may provide basic information to the Police Foundation regarding sick/injury leave,
complaints, accidents, arrests made, and stops, all for group comparison purposes.
This will allow them to assess whether the shift length, time of day, or schedule affects
these factors differently.

| understand that by participating in the study, my personal liability coverage provided by
the police department will not be altered regardless of the shift schedule to which | am assigned. |
understand that there are advantages and potential disadvantages associated with my participation
in the research. If | participate, | will receive a stipend of $50 after completion of the
practical/tactical simulations for a total possible payment of $100 , provided | attend my
scheduled practical/tactical simulation (or call to change my appointment if it is impossible for me to
keep the commitment) and bring in my completed survey (although | am not required to answer
any question that | am not comfortable answering) and complete the sessions that day. The
payment is a thank you to me for taking my time off-duty to complete the survey and my willingness
to participate in the study overall. | understand that even if | decide later to drop out of the study

for any reason (even t houghmaykeepanystpend rhave areasly hope |

received. | further accept the fact that | will not receive an additional benefit for completing the
simulation exercises as these will be done on-duty, time for which | am already being paid by the
police department.

There is also an additional potential benefit associated with completing a sleep diary and
alertness log during a two-week period in each of the two study phases. By fully completing these
two logs, my name will be entered into a drawing  with the other participants in my agency (about
270) and one person will receive a prize of $1,000 at each of the two measurement periods
(prior to beginning the experiment and during the last month of the study). As such, |
understand that | have two separate chancest o win $1,000, provided | fully complete the logs
during each of the two study phases. A total of $2,000 ($1,000 each to two people) will definitely
be awarded in my police department to the people that are selected at random from the pool of
those who have fully completed the logs and diaries.

| understand that there are some potential disadvantages of participation as well. The
study does require a commitment of time and a willingness to provide honest and complete
information whenever possible. | am aware that some of the questions are of a personal nature
and the researchers promise to protect my confidentiality by not connecting any of my responses
to my name or personal identity. | am assured that my responses to any personal questions are
directy rel ated to the studyds purposes. I al so
asked toward the end of the study may be indicative of an underlying sleep disorder and that if this
is the case, it may be suggested that | seek a medical diagnosis by a general physician or sleep
laboratory. NOTE: Indicate below the manner in which you would like to be informed if your self-
reported symptoms suggest this need.

| understand that the researchers will only present aggregate data or a summary of results
based on groups large enough so that no person can be individually identified. The collection of
my information will only be attached to an ID number that | will be assigned for the study. Only the
research team from the Police Foundation (and not the police department) will be able to associate
my name with my ID number in order to connect my data from each of the two phases of the study.
I understand that when the study is complete, the researchers will destroy the list that links
participant names with identification numbers. All information | provide to the researchers from the
Police Foundation during the study will be kept in the strictest confidence. | understand that my
responses will never be revealed in a way that can personally identify me, nor will any information
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about me personally be provided to the police department, EXCEPT if | make a direct threat or
express an intention to harm myself or someone else.

If | agree to participate in the research study, | understand that | may withdraw at any time,
and the department will have the authority to return me to my prior schedule. If I choose to
withdraw, | understand that | will not be required to complete any more surveys or simulations. |
realize that there will be no penalties or negative consequences to me if | decide to skip any
guestions or stop participating altogether.

If I have any questions, concerns, or complaints, | am free to contact any of the people
listed below during regular business hours. Below is my signature indicating my consent to begin
participating in this study.

CONTACTS

Karen L. Amendola, PhD
Principal Investigator
Police Foundation

1201 Connecticut Ave,
NW Suite 200
Washington, DC 20036

Professor Dick Bennet t*

Chairman of Institutional Review Board
& Professor at American University

c/o Police Foundation

[Also had department contact he re]

| have read and understand the information in the Shift Work Study Informed Consent
document, and | have had all questions answered to my satisfaction. | voluntarily agree to
participate in this research.

Print Name Signhature

Todayodos Date:  __ _ _ _ Researcher Initials: o

District: Current Shift:* | 12am - 8am] | 8am - 4pm] [__ 4pm- 12am]
Platoon | Platoon Il Platoon Il

Current Days (check each you are regularly scheduled to be on patrol duty):

Mon Tues Wed _ Thurs Fri Sat Sun
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If you are selected we will send your survey and other participant information to you via
department mail. If we need to contact you with more information, how would you prefer that
we do so? (please complete AT LEAST ONE of the following):

Private Email: @

Work Email: @

Home Phone: ( ) - Best time:

Work Phone: ( ) - Best time:

Cell Phone: ( ) - Best time:

FAX: ( ) - Is this work/home?

If any symptoms | report may be indicative of an underlying sleep disorder, the best way to
notify is:
by mail at work by mail at home other

Provide address:

*Note: Officers working on Platoon IV are ineligible for this study.
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Appendix E
Informed Conserit Arlington

INFORMED CONSENT Keep this for
your records.

Shift Work Study

Conducted by:
Karen L. Amendola, PhD and other researchers
Police Foundation

The Arlington Police Department has agreed to participate in a research study being
conducted by the Police Foundation under a grant from the National Institute of Justice that is
examining the advantages and disadvantages associated with various shift schedules. This study
is entitled, iThe | mpact of L awDugrefmpoyntert oreViartousS h
Heal th, Safety, Performance, and Quality of Li

i ft
fe O

| understand that if | volunteer to participate in the study, the researchers will randomly
assign me to work a schedule of either four 10 -hour days, three 12 “-hour days, or my
current schedule of five 8 -hour days for a period of 6 months beginning in January. The
random assignment will not change the shift schedule | selected in the bid process.
However, if | get assigned to work ten  -hour shifts or 12 -hour shifts, my additional day(s) off
will be assigned either immediately prior to or after my scheduled days off so that my days
off will run sequentially.  If | am assigned to work the same schedule that | am already working, |
understand that my participation will still include completing the same process as will be done by
of ficers assigned to different schedul es, as this
in schedules. If | am assigned to a new schedule, | understand that the officers | regularly interact
with may not be the same officers | interact with currently and that | may report to more than one
supervisor during my tour based on my new schedule.

| certify that | am currently a full-time patrol officer who is assigned to respond to calls for
service and not a recent recruit still in field training. | am not/will not be working front desk, HEAT,
foot patrol, store front, on light duty or medical leave, and | do not plan to retire or be called to
active duty military service in the upcoming six months. | understand that if | find out that my status
on street patrol will change (i.e. promotion, reassignment to one of the above duties, disability,
pregnancy, etc.), | will become ineligible for continued participation at that point in time and agree
to inform the studyds principal investigator.

This study is not designed to prove or disprove any prior position or belief about which
schedule is best or worst, but to examine the impact of shift practices, overtime, and off-duty
employment on a variety of officer health, safety, performance, and quality of life issues. In fact,
the researchers hypothesize that there will be some pros and cons associated with every shift
schedule.

" Three 12hour dayswill be operationally defined as working 3 consecutivehdar shifts in week #1 and
then in week #2, working 3 consecutive-i@ur shifts PLUS a fourth day of 8 hours (total of 80 hours every
two weeks, or an average of 40 hours per week).
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Overview of the Study

The research study involves surveys and a practical/tactical simulation component. The
survey component will be done on my own time but with a small monetary incentive. The
practical/tactical simulation will be completed during work hours at the department. | understand
that the researchers will be gathering this information at two (2) different points in time. First, this
information will be completed this fall prior to the shift change in January. At the end of the study
(before the end of the 6™ month), | will be asked to complete the process again. The next section
outlines the specific steps required of me (on a voluntary basis), if | agree to participate.

Steps Involved if | Participate

1) Compl ete some self-report measures as detailed below:

c. Complete a comprehensive surveyd this survey asks about work attitudes, job
satisfaction, personal habits, health, safety, quality of life, and job stress, as well as
some related questions and demographics. It is expected that this will take between
one and a half and three hours to complete. This will also be given prior to the start of
the study and during the last month of the study.

d. Sleep diaryd booklet to be completed for 2 weeks at each of two study phases (prior to
the start of the new schedules). It is estimated that this will take about 5 minutes per
day during those 2 weeks.

e. Alertness logd booklet to be completed only on the days that | work for the department
during the same 2 week periods when | complete the sleep diaries. It is estimated that
this will take between 5 and 10 minutes per day during these brief time periods.

2) Participate in practical/tactical simulations to be held at the new South district station
prior to beginning the study and during the sixth month of the study. These sessions will be
conducted during the last three hours of my shift on a day that | am working in the
department. The exercises consist of a brief meeting with a researcher, completion of five
simulations, and a very brief survey. | understand that these sessions will consist of the

following:

a. Meeting with a researcher for the purpose of:
i. turning in my completed survey and receiving $50 payment
ii. receiving instructions about the simulations.
b. Answering a brief survey (approximately 10 minutes).
c. Completing five (5) simulation exercises.
i. A driving simulator (approximately 30 minutes).
i. Aresponsetimegame( cal |l ed Apsychomot o+4heldvi gi | an
personal data assistant (approximately 15 minutes).
iii. Responding to a series of videotaped scenarios on a television for which
we will videotape your response (approximately 30 minutes).
iv. The MILO shooting simulation (approximately 30 minutes).
v. The FIT pupil reaction test on a machine that tests for fatigue level
(approximately 20 minutes).

3) Authorize review of relevant departmental performanc e data. | understand that the
city may provide basic information to the Police Foundation regarding sick/injury leave,
complaints, accidents, arrests, and stops made, for group comparison purposes. This
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will allow them to assess whether the shift length, time of day, or schedule affects these
factors differently.

I understand that é.

€ there are advantages and potenti al di sadvant a
research. If | participate, | will receive a stipend of $50 after completion of the practical/tactical
simulations for a total possible payment of $100 , provided | attend my scheduled
practical/tactical simulation (or call to change my appointment if it is impossible for me to keep the
commitment) and bring in my completed survey (although | am not required to answer any
question that I am not comfortable answering) and complete the sessions that day. The payment
i s a o6t hank vy o u-éutytoeampletattheisurvey andi my willingrfeds to participate in
the study overall. | understand that even if | decide later to drop out of the study for any reason
(even though the researchers hope | wondét), | may
further accept the fact that | will not receive an additional benefit for completing the simulation
exercises as these will be done on-duty , time for which | am already being paid by the police
department.

éthere are some potential disadvantages of part
commitment of time and a willingness to provide honest and complete information whenever
possible. | am aware that some of the questions are of a personal nature, and the researchers
promise to protect my confidentiality by not connecting any of my responses to my name or
personal identity. | am assured that my responses to any personal questions are directly related to
the studyds purposes. I also understand that answ
end of the study may be indicative of an underlying sleep disorder and that if this is the case, it
may be suggested that | seek a medical diagnosis by a general physician or sleep laboratory.
NOTE: Indicate on the volunteer form the manner in which you would like to be informed if your
self-reported symptoms suggest this need.

éthe researchers will only present aggregate da
groups large enough so that no person can be individually identified. The collection of my
information will only be attached to an ID number that | will be assigned for the study. Only the
research team from the Police Foundation (and not the police department) will be able to associate
my name with my ID number in order to connect my data from each of the two phases of the study.
| understand that when the study is complete, the researchers will destroy the list that links
participant names with identification numbers. All information | provide to the researchers from the
Police Foundation during the study will be kept in the strictest confidence. | understand that my
responses will never be revealed in a way that can personally identify me, nor will any information
about me personally be provided to the police department, EXCEPT if | make a direct threat or
express an intention to harm myself or someone else.

éi f | agree to participate in the research stud
department will have the authority to return me to my prior schedule. If | choose to withdraw, |
understand that | will not be required to complete any more surveys or simulations. | realize that
there will be no penalties or negative consequences to me if | decide to skip any questions or stop
participating altogether. | understand that in order to receive the results of this study | must
contact Kristin Williams via email at kwilliams@policefoundation.org or call (202) 721-9787.

If I have any questions, concerns, or complaints, | am free to contact any of the people
listed below during regular business hours. | have provided my signature indicating my consent to
begin participating in this study on the volunteer and informed consent form.
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CONTACTS

Karen L. Amendola, PhD

Principal Investigator

Police Foundation

1201 Connecticut Ave, NW Suite 200
Washington, DC 20036

Dick Bennett, PhD*

Chairman of Institutional Review Board
& Professor at American University

c/o Police Foundation

Police Foundation

151

[Also had departmental contacts here]
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Appendix F

Past and Current Psychometric Properties of Measure$
Shaded rowsare dependent variables#£ 16).n/a = not applicable because it is (a) part of a composite we created, (b) a
composite we created, or (c) a construct without measuras: unavailable (no past coefficients identified)

CONSTRUCTS (n=7) Total  Reliability  Validity Reliabil_ity Author(s) of Measure, Year
Instrument/Measure ltems  (past) (past) o obtainec
WORK PERFORMANCE n/a n/a n/a n/a n/a
Interpersonal Behavior n/a n/a n/a .79 Composite of existing measures
-8 B-PAD® vignettes n/a 84t0.94 |.72 n/a -B-PAD Group 1994, 1999, 2010
-Lost temper frequency 1 u/a u/a n/a -Czeisler et al. 2005
Driving-STISIM Drive® n/a .82 u/a .58 Systems Technology, Inc.
ShootingMILO/Range 3000 n/a u/a u/a 43 IES Interactive Training
Selfinitiated activities n/a n/a n/a .78 Composite of officer activities
HEALTH n/a n/a n/a n/a n/a
Cardiovascular Health 8 u/a u/a .81 Barton et al. 1995 (Costa subscale
Gastrointestinal Health 8 u/a u/a .80 Barton et al. 199%Costa subscale)
STRESS 194 n/a n/a .92 Composite of existing measures
-Police Stress Questionnaire | 40 921t0.93 |ula n/a McCreary and Thompson 2004
-Work Environment Inventory | 68 .92t0.97 |ula n/a Liberman et al. 2002
-Police Daily Hassles Scale | 86 .72t0.94 | .60 n/a Hart, Wearing, and Headey 1994
QUALITY -WORK LIFE 65 n/a n/a .88 Composite of existing measures
-Job Satisfaction (MSQ) 20 59t0.97 | .47t0.70| n/a Weiss et al. 1967
-Schedule Satisfaction 4 u/a u/a n/a Tucker et al. 1998
-Organizational Commitment | 24 .75t0.87 |.21t0.77| nla Allen and Meyer 1990
-Job Involvement Scale 16 .62t0.89 |-.12t0.80 n/a Kanungo 1982
QUALITY -PERSONAL LIFE 14 n/a n/a .85 Composite of existing measures
-Work-Family Conflict | 9 .781t0 .87 |-.24,-39 | n/a Carlson et al., 2000
-Work-Family Conflict Il 5 .82t0.90 |.83t0.89| n/a Netemeyer et al. 1996
SLEEP & FATIGUE © n/a n/a n/a n/a n/a
Sleepiness Composite 12 n/a n/a .82 Composite of existing measures
-Sleep Assessment 54 u/a u/a n/a Czeisler et al. 2005; Heitmann 20(
-Epworth Sleepiness Scale | 8 .731t0 .88 |ula n/a Johns 1991, 1992
Alertness (Alertness Log) n/a n/a n/a n/a Used Karolinska Rating Scale
Fatigue n/a n/a n/a n/a n/a
Saccadic Velocity (FIT) n/a u/a -.97,-.99 | .82 PMI, Inc.
Psychomotor Vigilance Test| n/a u/a u/a 77 Dinges and Powell 1985
Sleep Disorders Composite 14 n/a n/a .80 Composite of existing measures
Berlin Sleep Apneaadapted | 7 .631t0.92 |ula n/a Netzer et al. 1999
Insomnia 1 u/a u/a n/a Heitmann 2006
Sleep Disorders 6 u/a u/a n/a Czeisler et al. 2005
EXTRA-DUTY (sleep diary) n/a n/a n/a n/a Composite includes commute time
Overtime n/a n/a n/a n/a # of hours in excess of 80 per 2 wee
Off-Duty n/a n/a n/a n/a # of hours per 2veeks
2Doerner and Nowell 1999.° Our reliability estimates provide evidence that various aspects of driving and shooting are unique.
® Rand 1987. 94 personal communication, April 23, 2006.

35 For more information about past reliability and validity, see the full technical report of tlegrarpt,The Impact of Shift Length in Policing
on Performance, Health, Quality of Life, Sleep, Fatigue, and Extrly Employment: Final RepofAmendola, et al. 2011), at
www.policefoundatia.org/docs/library.htmbr www.ncjrs.gov.
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Appendix G
Sleep Apnea Letter

September 25, 2009

«FIRST»«LAST»
«STREET»
«CITY_ST»«ZIP»

Dear Officer«LAST»:

Thank you again for participating in the shift work study inAlnkngton Police Department. This
study was supported with funds from the National Institute of Justice. As part of the study, we
examined sleep patterns and other factors.

Based on information you provided to us in the process, we have identifigdthiaave some of the
indicators of a sleep disorder known as fAsl eep
Questionnaire (for sleep apnea). The purpose of our study was not to diagnose any disorders, nor are
we qualified medical experts. Howar, given the information you provided, we recommend that you
contact your physician and/or a sleep laboratory so that you can be formally evaluated for the
presence of this disorder.

In the attached report, we present the sleep apnea instrumenhanthotors (height and weight to

assess body mass index) upon which we have made this assessment, along with the criteria for high
risk for sleep apnea. Feel free to share this information with your physician and/or sleep laboratory. It
is important thayou know that this disorder can be serious, so we encourage you to follow up on this
as soon as possible.

Again, thanks for participating in the shift work study. A full feedback report will be provided to you
within the next month or so.

If you haveany questions, feel free to contact me at (202} B&D.

Sincerely,

Karen L. Amendola, Ph.D.
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Detroit Police Department
Shift Work Study

EE%HFE Assessment of Risk for Sleep Apnea

As part of the study on shift work, the Police Foundation examined sleep patterns, fatigue, and
other characteristics potentially related to performance. Dunng July of 2007, you completed a
survey mstrument while at the gaming ymit to participate in the shift work simmlation exercises.
As part of that survey, we included items from the “Berlin Questionnaire.” an instrument that
measures the presence and frequency of snorng behavior and waketime sleepiness or fatigue,
which can be indicators of sleep apnea.

“Iheuhshmtwsleepapm—hypupmasyndmmemxpctenhﬂl}rdlsah]mgcmdmm
characterized by excessive daytime sleepiness, disruptive snonng, repeated episodes of upper
airway obstruchion during sleep, and noctumal hypoxemia. Epidemiclogic surveys indicate
associations among snonng, sleep apnea, and cardiovascular disease.” (Wetzer, Stoohs, Netzer,
Clark, and Strohl, 1999).

The Berlin Questionnaire was an outcome of the Conference on Sleep in Primary Care attended
by 120 U.5. and German physicians in 1906 m Berlin At the conference, the physicians

proposed risk groupings to simplify the recognition of sleep apnea.

There are three symptom categonies as follow: 1) snoning behavior; 2) waketime sleepiness
and/or drowsy driving; and 3) history of high blood pressure or body mass index more than 30.
To be considered a HIGH BISK, you have to have symptoms in 2 of the 3 symptom categomnes.

Symptom Categories:

Category 1: To be assessed a HIGH RISK. you would have had to have persistent symptoms
(greater than 3 to 4 times per week) n TWO or more questions about snoring.

Category 2: To be assessed a HIGH RISK, vou had to have reported persistent waketime
sleepiness (greater than 3 to 4 times per week) or drowsy dnving*.

Category 3*: To be assessed a HIGH RISK, you had to have reported a history of high blood
pressure of a body mass index of more than 30 (See Attachment).

*Please note that we excluded items from the Berlin Questionmaire for drowsy drving, history of hizh blood
pressure, or weight changes. Instead we used other items similar to these that were captured in other parts of the
smvey. These inchided height, weight history of high bloed pressure, and our own question about drowsy driving
“during the past month how often have you found yourself fighting sleep or briefly nodding off while driving
to/from work ™ If you answered several times per week, then we considered you hizh for drowsy driving
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Report from the Berlin Questionnaire indicating High Risk for Sleep Apnea

There are three categories of scoring for this instrument. A certain score generated from the questions on
each category result in a Apositiveodo for risk in
CATEGORI ES to be consslegpapreal at AHi gh Risko for

Below, we show the categories in which you were positive. Please note that in category three, you are
positive if you have high blood pressure (whether being treated or not), a body mass index over 30
kilograms per meter squared (we congdrfrom your report of height and weight in pounds), OR BOTH.

Cakegory 1 Category 2 Category3:
___Atrisk ___Atrisk __Atrisk
____NOT atrisk ____NOT atrisk ____NOT atrisk

You have been identified &sgh risk for sleep apnedased on your being at

risk in two or three categories abow&gain, this is simply a seifeport

measure, and therefore, can only indicate the risk, not actual presence of this
disorder Therefore, we highly recommend that you speak with your physician
or be assessed by a sleep laboratory in order to diagnose this condition.

For More Information:

http://en.wikipedia.org/wiki/Sleep apnea

http://www.sleepapraorg/
http://www.nhlbi.nih.gov/health/dci/Diseases/SleepApnea/SleepApnea Whatls.html
http://www.mayoclinic.com/health/sleempnea/DS00148
http://www.webmd.com/sleedisorders/sleejppnea/sleepnea
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Driving Simulator GLM

Dependent Variable:

post stism composite

Appendix H

General Linear Model

Tests of Between-Subjects Effects

Type lll

Sum of Mean Eta Noncent. Obsened
Source Squares df Square F Sig. Squared Parameter Power®
Corrected Model 71.189P 6 11.865 1.002 .425 .027 6.012 .392
Intercept .764 1 .764 .065 .800 .000 .065 .057
STISM1 49.710 1 49.710 4.198 .042 .019 4.198 .532
LENGTH2 6.255 2 3.128 .264 .768 .002 .528 .091
SITE .361 1 .361 .031 .862 .000 .031 .053
SHIFT3 11.675 2 5.837 .493 .612 .005 .986 .130
Error 2534.083 214 11.842
Total 2605.367 221
Corrected Total 2605.272 220

a. Computed using alpha = .05

b. R Squared = .027 (Adjusted R Squared = .000)
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Shooting Simulation GLM

Tests of Between-Subjects Effects

Dependent Variable: post shooting composite

Type lll

Sum of Mean Eta Noncent. Obsened
Source Squares df Square F Sig. Squared Parameter Power®
Corrected Model 63.528P 8 7.941 2.126 .039 .133 17.007 .826
Intercept 1.266 1 1.266 .339 .562 .003 .339 .089
ZSHOOT1 45,980 1 45.980 12.309 .001 .100 12.309 .93
LENGTH2 3.597 2 1.799 .481 .619 .009 .963 127
SITE .226 1 .226 .061 .806 .001 .061 .057
SHIFT3 8.588 2 4.294 1.150 .321 .020 2.299 .248
LENGTH2 * SITE 5.227 2 2.613 .700 .499 .012 1.399 .166
Error 414.622 111 3.735
Total 478.217 120
Corrected Total 478.151 119

a. Computed using alpha = .05

b. R Squared = .133 (Adjusted R Squared = .070)
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SelfInitiated Activity Composite GLM

Tests of Between-Subjects Effects

Dependent Variable: post wik productivity composite

Type lll

Sum of Mean Eta Noncent. Obsened
Source Squares df Square F Sig. Squared Parameter Power”
Corrected Model 1180.508P 8 147.563 36.314 .000 .535 290.508 1.000
Intercept 4.647 1 4.647 1.144 .286 .005 1.144 187
WRKPD1 484.190 1 484.190 119.153 .000 .321 119.153 1.000
LENGTH2 9.896 2 4.948 1.218 .298 .010 2.435 .265
SITE 152.459 1 152.459 37.518 .000 .130 37.518 1.000
SHIFT3 35.136 2 17.568 4.323 .014 .033 8.647 .748
LENGTH2 * SITE 1.087 2 .543 134 .875 .001 .267 .070
Error 1024.026 252 4.064
Total 2205.298 261
Corrected Total 2204.534 260

a. Computed using alpha = .05
b. R Squared = .535 (Adjusted R Squared = .521)
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Interpersonal Skills GLM

Dependent Variable: post bpad reverse code

Tests of Between-Subjects Effects

Type lll

Sum of Mean Eta Noncent. Obsened
Source Squares df Square F Sig. Squared Parameter Power®
Corrected Model 128.734° 8 16.092 2.038 .043 .071 16.303 .822
Intercept 9.489 1 9.489 1.202 .274 .006 1.202 194
NBPAD1 63.215 1 63.215 8.005 .005 .036 8.005 .804
LENGTH2 27.320 2 13.660 1.730 .180 .016 3.460 .361
SITE 1.267 1 1.267 .160 .689 .001 .160 .068
SHIFT3 20.453 2 10.227 1.295 .276 .012 2.590 .279
LENGTH2 * SITE 20.856 2 10.428 1.321 .269 .012 2.641 .284
Error 1689.851 214 7.896
Total 1825.764 223
Corrected Total 1818.584 222

a. Computed using alpha = .05

b. R Squared = .071 (Adjusted R Squared = .036)
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Dependent Variable:

Cardiovascular Scale GLM

Tests of Between-Subjects Effects

Zscore: cardiovascular scale

Type lll

Sum of Mean Eta Noncent. Obsened
Source Squares df Square F Sig. Squared Parameter Power”
Corrected Model 3.941P 5 .788 779 .566 .017 3.895 .278
Intercept 2.208E-02 1 | 2.208E-02 .022 .883 .000 .022 .052
LENGTH2 1.347E-02 2 | 6.733E-03 .007 .993 .000 .013 .051
SITE 1.971 1 1.971 1.948 .164 .009 1.948 .285
SHIFT3 2.184 2 1.092 1.079 .342 .010 2.159 .238
Error 224.606 222 1.012
Total 228.547 228
Corrected Total 228.546 227

a. Computed using alpha = .05

b. R Squared = .017 (Adjusted R Squared = -.005)
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Gastrointestinal Scale GLM

Tests of Between-Subjects Effects

Dependent Variable: Zscore(GASTRO)

Type lll

Sum of Mean Eta Noncent. Obsened
Source Squares df Square F Sig. Squared Parameter Power®
Corrected Model 3.687° 5 737 .730 .602 .018 3.651 .260
Intercept 2.997E-02 1 | 2.997E-02 .030 .863 .000 .030 .053
LENGTH2 1.633 2 .817 .809 447 .008 1.618 187
SITE 1.297 1 1.297 1.284 .258 .006 1.284 .204
SHIFT3 .816 2 .408 .404 .668 .004 .808 115
Error 203.990 202 1.010
Total 207.682 208
Corrected Total 207.676 207

a. Computed using alpha = .05

b. R Squared = .018 (Adjusted R Squared = -.007)
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Work Stress Composite GLM

Tests of Between-Subjects Effects

Dependent Variable: post work stress composite

Type lll

Sum of Mean Eta Noncent. Obsened
Source Squares df Square F Sig. Squared Parameter Power®
Corrected Model 660.322P 8 82.540 25.240 .000 .506 201.923 1.000
Intercept 6.918 1 6.918 2.115 147 .011 2.115 .304
NWRKSTR1 537.649 1 537.649 164.410 .000 .455 164.410 1.000
LENGTH2 2.086 2 1.043 .319 727 .003 .638 .100
SITE 2.608E-02 1 | 2.608E-02 .008 .929 .000 .008 .051
SHIFT3 3.522 2 1.761 .539 .584 .005 1.077 .138
LENGTH2 * SITE 12.682 2 6.341 1.939 147 .019 3.878 .399
Error 644.223 197 3.270
Total 1304.547 206
Corrected Total 1304.546 205

a. Computed using alpha = .05

b. R Squared = .506 (Adjusted R Squared = .486)
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Quality of Personal Life GLM

Tests of Between-Subjects Effects

Dependent Variable: post quality personal life

Type lll

Sum of Mean Eta Noncent. Obsened
Source Squares df Square F Sig. Squared Parameter Power”
Corrected Model 602.544° 8 75.318 10.501 .000 .304 84.004 1.000
Intercept 1.920 1 1.920 .268 .605 .001 .268 .081
PERLF1 569.596 1 569.596 79.411 .000 .293 79.411 1.000
LENGTH2 4.348 2 2.174 .303 739 .003 .606 .098
SITE 6.180 1 6.180 .862 .354 .004 .862 152
SHIFT3 7.381 2 3.691 .515 .599 .005 1.029 A3
LENGTH2 * SITE 9.426 2 4.713 .657 .520 .007 1.314 159
Error 1377.178 192 7.173
Total 1979.729 201
Corrected Total 1979.722 200

a. Computed using alpha = .05

b. R Squared = .304 (Adjusted R Squared = .275)
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Quiality of Work Life

Dependent Variable: post quality work life

Tests of Between-Subjects Effects

Type lll

Sum of Mean Eta Noncent. Obsened
Source Squares df Square F Sig. Squared Parameter Power®
Corrected Model 2037.820P 8 254.728 13.427 .000 .353 107.417 1.000
Intercept 11.541 1 11.541 .608 .436 .003 .608 A21
NQLIF1 1410.459 1 1410.459 74.348 .000 274 74.348 1.000
LENGTH2 149.596 2 74.798 3.943 .021 .038 7.885 .704
SITE 53.268 1 53.268 2.808 .095 .014 2.808 .385
SHIFT3 71.002 2 35.501 1.871 .157 .019 3.743 .386
LENGTH2 * SITE 180.612 2 90.306 4.760 .010 .046 9.520 .788
Error 3737.308 197 18.971
Total 5775.138 206
Corrected Total 5775.128 205

a. Computed using alpha = .05

b. R Squared = .353 (Adjusted R Squared = .327)
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Average Sleep Amount GLM

Dependent Variable: post awg sleep hours

Tests of Between-Subjects Effects

Type lll

Sum of Mean Eta Noncent. Obsened
Source Squares df Square F Sig. Squared Parameter Power®
Corrected Model 39.970P 8 4,996 4.537 .000 .198 36.296 .996
Intercept 41.431 1 41.431 37.623 .000 .204 37.623 1.000
BSLEEP 19.072 1 19.072 17.319 .000 .105 17.319 .985
LENGTH2 7.105 2 3.553 3.226 .043 .042 6.452 .608
SITE .913 1 .913 .829 .364 .006 .829 .148
SHIFT3 2.717 2 1.358 1.234 .294 .017 2.467 .266
LENGTH2 * SITE 4,581 2 2.290 2.080 .129 .028 4.160 422
Error 161.881 147 1.101
Total 9224.841 156
Corrected Total 201.851 155

a. Computed using alpha = .05

b. R Squared = .198 (Adjusted R Squared = .154)
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Average Quality of Sleep GLM

Dependent Variable: post awg sleep quality

Tests of Between-Subjects Effects

Type lll

Sum of Mean Eta Noncent. Obsened
Source Squares df Square F Sig. Squared Parameter Power®
Corrected Model 13.382P 8 1.673 8.867 .000 .326 70.940 1.000
Intercept 10.627 1 10.627 56.333 .000 .277 56.333 1.000
BSLEEPQ 11.052 1 11.052 58.588 .000 .285 58.588 1.000
LENGTH2 .327 2 .163 .865 423 .012 1.731 197
SITE .420 1 .420 2.225 .138 .015 2.225 .317
SHIFT3 .921 2 .461 2.442 .091 .032 4.884 .485
LENGTH2 * SITE .657 2 .329 1.742 179 .023 3.483 .361
Error 27.730 147 .189
Total 2061.228 156
Corrected Total 41.112 155

a. Computed using alpha = .05

b. R Squared = .326 (Adjusted R Squared = .289)
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Sleepiness Composite GLM

Tests of Between-Subjects Effects

Dependent Variable: new post fatigue composite

Type lll

Sum of Mean Eta Noncent. Obsened
Source Squares df Square F Sig. Squared Parameter Power®
Corrected Model 746.325P 8 93.291 13.178 .000 .322 105.420 1.000
Intercept .504 1 .504 .071 .790 .000 .071 .058
NFATGU1 500.059 1 500.059 70.635 .000 241 70.635 1.000
LENGTH2 81.356 2 40.678 5.746 .004 .049 11.492 .864
SITE .393 1 .393 .055 .814 .000 .055 .056
SHIFT3 28.034 2 14.017 1.980 141 .018 3.960 407
LENGTH2 * SITE 15.308 2 7.654 1.081 .341 .010 2.162 .238
Error 1571.653 222 7.080
Total 2318.440 231
Corrected Total 2317.978 230

a. Computed using alpha = .05

b. R Squared = .322 (Adjusted R Squared = .298)
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Fatigue (FIT)

Tests of Between-Subjects Effects

Dependent Variable: AwgOfVelocity

Type lll

Sum of Mean Eta Noncent. Obsened
Source Squares df Square F Sig. Squared Parameter Power®
Corrected Model 7732545 8 966.568 51.091 .000 .670 408.732 1.000
Intercept 255.110 1 255.110 13.485 .000 .063 13.485 .955
TIVELCTY 7077.894 1| 7077.894 374.128 .000 .651 374.128 1.000
LENGTH2 3.720 2 1.860 .098 .906 .001 197 .065
SITE 78.404 1 78.404 4.144 .043 .020 4.144 .526
SHIFT3 79.145 2 39.573 2.092 .126 .020 4.184 427
LENGTH2 * SITE 54.608 2 27.304 1.443 .239 .014 2.887 .307
Error 3802.594 201 18.918
Total 1178037 210
Corrected Total 11535.139 209

a. Computed using alpha = .05
b. R Squared = .670 (Adjusted R Squared = .657)
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Psychomotor Vigilance Test GLM

Dependent Variable: post PVT composite

Tests of Between-Subjects Effects

Type lll

Sum of Mean Eta Noncent. Obsened
Source Squares df Square F Sig. Squared Parameter Power®
Corrected Model 207.893P 8 25.987 4.612 .000 147 36.897 .997
Intercept 1.411 1 1.411 .250 .617 .001 .250 .079
PVT1 186.741 1 186.741 33.143 .000 134 33.143 1.000
LENGTH2 16.763 2 8.381 1.488 .228 .014 2.975 .315
SITE 3.882 1 3.882 .689 .407 .003 .689 A31
SHIFT3 3.197 2 1.599 .284 .753 .003 .567 .095
LENGTH2 * SITE 2.715 2 1.357 .241 .786 .002 .482 .088
Error 1205.776 214 5.634
Total 1413.709 223
Corrected Total 1413.669 222

a. Computed using alpha = .05

b. R Squared = .147 (Adjusted R Squared = .115)
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SleepDisorder GLM

Dependent Variable:

Tests of Between-Subjects Effects

sleep disorder composite

Type lll

Sum of Mean Eta Noncent. Obsened
Source Sqguares df Sguare F Sig. Squared Parameter Power”
Corrected Model 31.701° 5 6.340 .980 431 .021 4.898 347
Intercept 3.564 1 3.564 551 .459 .002 .551 115
LENGTH2 2.691 2 1.346 .208 .812 .002 416 .082
SITE 16.716 1 16.716 2.583 .109 .011 2.583 .360
SHIFT3 9.281 2 4.640 717 .489 .006 1.434 .170
Error 1449.690 224 6.472
Total 1481.598 230
Corrected Total 1481.392 229

8. Computed using alpha = .05

b. R Squared = .021 (Adjusted R Squared = .000)
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Alertness GLM

Dependent Variable: post alertmess means

Tests of Between-Subjects Effects

Type Il

Sum of Mean Eta Noncent. Obsened
Source Squares df Square F Sig. Squared Parameter Power®
Corrected Model 66.982P 8 8.373 10.104 .000 .380 80.835 1.000
Intercept 55.033 1 55.033 66.415 .000 .335 66.415 1.000
BMEAN 33.949 1 33.949 40.970 .000 .237 40.970 1.000
LENGTH2 7.331 2 3.665 4,423 .014 .063 8.847 753
SITE 6.734E-02 1 | 6.734E-02 .081 776 .001 .081 .059
SHIFT3 14.455 2 7.227 8.722 .000 117 17.444 .967
LENGTH2 * SITE 9.962 2 4,981 6.011 .003 .083 12.022 .876
Error 109.379 132 .829
Total 6068.529 141
Corrected Total 176.360 140

a. Computed using alpha = .05

b. R Squared = .380 (Adjusted R Squared = .342)
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Overtime GLM

Dependent Variable: post owertime

Tests of Between-Subjects Effects

Type lll

Sum of Mean Eta Noncent. Obsened
Source Squares df Square F Sig. Squared Parameter Power®
Corrected Model 988.185P 8 123.523 7.740 .000 .299 61.918 1.000
Intercept 588.305 1 588.305 36.862 .000 .203 36.862 1.000
NTIMEL 158.655 1 158.655 9.941 .002 .064 9.941 .879
LENGTH2 492.171 2 246.086 15.419 .000 175 30.839 .999
SITE 186.224 1 186.224 11.669 .001 .074 11.669 .924
SHIFT3 1.249 2 .624 .039 .962 .001 .078 .056
LENGTH2 * SITE 187.032 2 93.516 5.860 .004 .075 11.719 .868
Error 2314.130 145 15.960
Total 4043.063 154
Corrected Total 3302.315 153

a. Computed using alpha = .05

b. R Squared = .299 (Adjusted R Squared = .261)
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Off-Duty Employment GLM

Tests of Between-Subjects Effects

Dependent Variable: post off duty hours

Type Il

Sum of Mean Eta Noncent. Obsened
Source Squares df Square F Sig. Squared Parameter Power®
Corrected Model 5214.644° 8 651.830 4,487 .000 197 35.899 .996
Intercept 1755.267 1 1755.267 12.084 .001 .076 12.084 .93
OFFDUTY1 2423.269 1 2423.269 16.683 .000 .103 16.683 .982
LENGTH2 70.019 2 35.010 .241 .786 .003 .482 .087
SITE 1002.016 1 1002.016 6.898 .010 .045 6.898 742
SHIFT3 794.249 2 397.125 2.734 .068 .036 5.468 533
LENGTH2 * SITE 58.437 2 29.218 .201 .818 .003 .402 .081
Error 21207.520 146 145.257
Total 33108.125 155
Corrected Total 26422.164 154

a. Computed using alpha = .05
b. R Squared = .197 (Adjusted R Squared = .153)
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Appendix |
Sleep Diary
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SLEEP DIARY
Shift Work Study
For any questions, please contact a member of the
research team:
Cell phones while on site:
Midnights
(202) 352-2982

Evenings

(202) 352- 8803

Conducted by:

Days
Police Foundation

(202) 352 - 8265 Washington, DC

Participant ID #:

Agency: Detroit Police Department
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Sleep Diary Instructions: Sleep Diary
NOTES (continued)

For today and each of the next 13 days, please complete

each of the pages in sequence.

For the purposes of this log, each day will count as
beginning at 0001 hours (12:01 am). There are six (6)

activities listed on each day as follows:

1. Working at your regular police job (including
overtime)
Working at a different job or home business

Driving to/from any job
Sleeping (your main sleep period)

Taking nap(s)
Any other waking hours

@ P )

For each activity, list the total number of hours of each

between 0001 and midnight of that day. That should
always total 24 total hours. Partial hours should be

rounded down or up to the closest whole number.

Finally, for each period of sleep list the sleep times and
rate the overall quality of that sleep by checking the

appropriate box for very poor, poor, fair, good, or very
good. Ifyou took more than two naps, just indicate that

with a written note at the bottom of the page.
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Sleep Diary Sleep Diary EXAMPLE
NOTES

I worked an 8 hour shift with 2 hours of overtime from
midnight to 10am. Then I drove home (30 minutes), grabbed a
quick snack and went right to bed (30 minutes later). [ slept
from 11lam until Spm. Staved awake until Spm and then took a
1 hour nap before driving (15 minutes) to my other job where I
worked for 2 hours and then commuted (15 minutes) to the
department for my regularly scheduled shift at midnight.

Working at department

Working elsewhere

Commuting to and from work

Awake-not working

Sleeping (including naps)

Total = 24

SLEEP TIMES AND QUALITY: Please list sleep start and
end times and check (‘J) sleep quality for each sleep period.

Start End Very | Poor | Fair | Good | Very
Poor Good
Sleep 1
Sleep 2
(if applicable)
Sleep 3
(if applicable)
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Sleep Diary Sleep Diary

Day 1 Day 14
Date: 1/28/07 Date: 2/10/07
For this 24 hour period beginning at 0001 and ending at 2400, For this 24 hour period beginning at 0001 and ending at 2400,
please list the total number of hours you spent doing each of please list the total number of hours you spent doing each of
the following (total must = 24 hours): the following (total must = 24 hours):
Working at department Working at department

Working elsewhere Working elsewhere

Commuting to and from work Commuting to and from work
Awake-not working Awake-not working

Sleeping (including naps) Sleeping (including naps)

Total = 24 Total = 24
SLEEP TIMES AND QUALITY: Please list sleep start and end SLEEP TIMES AND QUALITY: Please list sleep start and
times and check (\l) sleep quality for each sleep period. end times and check (‘J) sleep quality for each sleep period.
Start End Very | Poor | Fair Good | Very Start End Very | Poor | Fair Good | Very
Poor Good Poor Good
Sleep 1 Sleep 1
Sleep 2 Sleep 2
(if applicable) (if applicable)
Sleep 3 Sleep 3
(if applicable) (if applicable)
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