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TABLE 19

PHYSICAL TASK INVENTORY RESULTS FOR
CLIMBING RELATED ACTIVITIES

ALL PATROL SHIFTS (N = 386)

Percent Officers Performing
Minimum number times in last year:

Once Twice Bimonthly
Climb through a window at moderate
speed or faster
3 feet or higher 93% 92% 76%
4 feet or higher 83% 78% 53%
5 feet or higher 53% 48% 29%
6 feet or higher : : 31% 24% 11%
7 feet or higher 14% 12% 5%
8 feet or higher 11% 7% 2%
C}lmb up a standard ladder or 69% 57% 25%
fire escape (moderate speed)
Pull up using arms only and
hold for:
1 second or more 70% 61% 25%
5 seconds or more 50% 45% 20%
10 seconds or more 34% 32% 15%
15 seconds or more 17% 16% 8%
20 seconds or more 12% 11% 5%
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GRAPH 6

PTI RESULTS FOR CLIMBING INTO WINDOWS (N = 386)

PTI GUIDELINE DISTANCE

Percent 50% 61 inches

Officers 25% 71 inches

Performing 12k% 71 inches
Task

Average 68 inches
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for work sample testing, it also indirectly adds additional

support to prior findings for running up flights of stairs.

Results for pulling oneself up to a rooftop, ledge or fence-

top and hanging there with arms bent also are presented in

Table 19. As Graph 7 indicates, PTI guidelines are satisfied

for "hangs" of from 5 to 10.9 seconds, with the average at

8.9 seconds. Therefore, applicants should be able to pull

themselves up, and with bent arms support their fFull body

weight for nine seconds.

When developing the PTI, it was assumed that a distance of
é feet could represent “he typical height of a fence, wall,
attic, rooftop or other object that officers would be
required to pull themselves up to and hold the position.,
Due to the obvious importance of this decision, it wés
later decided to establish the pull up height requirement

through procedures consistent with the remainder of this

investigation. Therefore, a short guestionnaire was devel-

oped as a follow-up to the PTI. Only four items were

included in this questionnaire: £frequency of performing

pull up and hold activities by object height; type of object
pulled up to; and if a boost was received, type of boost

and height of boost received. (See Appendix E for a copy

of the questionnaire and instructions.) The questionnaire

was sent to only those officers who had previously indicated
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GRAPH 7
' PTI RESULTS FOR PULL UP USING ARMS ONLY AND HOLD POSITION (N = 386)

PTI GUIDELINE SECONDS
Percent 50% 5.0

Officers - o 25% 10.9
Performing . 12%% 10.8

Task : . Average 8.9 seconds
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on the PTI that they ever had performed such an activity
(i,e. 71 percent of the sample). A total of 228 guestion-

naires were returned in time for analysis.

Overall, the officers reported 1,857 incidents of pulling
up and holding, for an average of 8.14 incident per res-
pondant, or an adjusted average of 5.78 for the entire PII
sampie. (An adjustment is necessary to add back in the

29 percent who never performed the task and who were not
sent questionnaires. The adjustment was calculated by
multiplying the é.l4 incidences by .71 or the 71 percent
represented by the questionnaire subsample.) By far, the
majority of these incidents required pulling up on fences
(1,146), but building roofs (196), walls (132), attics (99),
ladders (87), and windows {77) also received substantial

frequencies.

Heights of objects needed to pull up to ranged from about

6 feet to over 20 feet. As Table 20 indicates, 50 percent
of the respondent subsample reported pulling up to a height
of 8 1/2 feet, comparable to 8 feet for the adjusted PTIL
sample. Obviously, few officers are able to pull up to
more than 10 feet without some type of boost or assistance.
Analysis of the questionnaire responses revealed that

93 percent of the officers reported one or more "pull up

and holds" without any type of assistance, while 53 percent



TABLE 20

HIGHEST HEIGHT OF OBJECT PULLED UP TO AND HELD (1)

Percent Officers Performing Task During Last 12 Months

Object Percent in Adjusted Percent
Height Subsample (times .71)

6 feet ‘ 100% 71%

6% feet 920% . 64%

7 feet 86% 61%

7% feet 75% 53%

8 feet 71% 50%

8% feet 50% 36%

9 feet 46% 32%

10 feet 36% 25% ;
12 feet 18% 13%

15 feet 10% 7%

or more

(1) Height of boosts are included in the object heights.

-~ -




N

reported performing it one or more times with some type of
assistance. The type of assistance received was often a
boost by another officer. However, all types of objects
also were used with the most frequent being automobiles
(L.e. stood on fender, hood or roof), fences or walls
(usually on the way to a rooftop), garbage cans, chairs,
fence hinges, outside sheds, and anything else that was
readily available. In addition, about 10 percent of the
officers reported first climbing up a tree, drain pipe,

wall, etc. before pulling up to a rooftop or high wall.

To establish a clearer understanding of the distances
officer had to pull up t¢, a second analysis was performed
which subtracted out the effects of any boost. That is,
when an officer reported pulling up to a 12 foot wall with
a 5 foot boost from his/her partner, the incident was

coded as a 7 foot pull up. Results fir this analysis are
reported in Table 21, for the adjusted PTI sample. Inspec—
tion of Table 21 and Graph 8 indicate that a pull up height
of about 7-1/2 feet satisfy the PTI guidelines. Thus, an
appropriate pull up and hold ezercise would utiiize a 7 1/2
foot wall. As an option, the wall could be 8 feet high

with a 6 inch object to stand on as a booster.

Since a number of incidents described the act of climbing

in addition to pulling up, a pure upper body strength test

98-
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TABLE 21

HIGHEST HEIGHT PULLED UP TO AND HELD DURING LAST 12 MONTHS,

EXCLUDING HEIGHT OF ANY BOOST OR ASSISTANCE RECEIVED

Height
6 feet

7 feet

8 feet

g feet

10 feet
or more

Adijusted Percent of Officers Pexforming Task!

Times Performed in Last 12 Months
At Least Once At Least Twice At Least Bimonthly

71% 57% 19%
52% 41% 15%
36% 28% 9%
14s 9% h;%

8% 6% 2%

(1) adjusted figures account for taék non~performers.
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P RESULTS FOR NET ADJUSTED HETGHT PULLED UP 'O AND HELD, WITiH HEIGHY OF BOOST BEING ELIMIMNATED (N = 386)

PTTI GUIDELINE ADJ. HEIGHT

Percent ' 50% yESE
Officers ! . 25% g'2v

Performing . ) 124%% 7'6"
Task ‘ . Average 7'6"
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(i.e. pull up one's own body weight) also would be appropriate,
In this case height would vary with all applicants jumping

to a chinning bar about 2 feet over their heads and then
pulling up and holding the position for 9 seconds. This
latter task should be harder for taller persons who can more
easily hook an arm over the 7 1/2 foot wall to aid their

pull up. Its potential impact on shorter persons is unknown.
On the one hand, it would almost guarantee that no applicant
would be disqualified for failure to jump up to 7 1/2 feet.
However, the use of a chinning bar, rather than a wall against
which the feét or other body parts could be leveraged, might

result in substantial disqualifications among all applicants.

General support for the concluéions reached for climbing was
obtained from the critical incident reports which divide
climbing into two types of activities, those in pursuit of

an actor and those which are investigative in nature. Pursuit
frequently involved the climbing of fences, both larg= and
small, and brick walls. Investigative tasks, on the other
hand, usually involved climbing up drain pipes or ropes,
scaling walls, pulling up to look over fences, pulling up

to ceiling openings, climbing up to rooftops and climbing

up into windows or trees. Some of these investigative actions
involved the pulling up to an attic and holding while looking
for actors who might be hiding, or pulling up to the toplof

a fence and holding the position to witness activities

~-101-
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occurring on the other side. Investigative tasks did not

appear to be highly speeded.

Results by patrol shift were basically consistent and add
support to the reliability of these conclusions (see

Appendix E).
LIFTING ACTIVITIES

As revealed by the job analysis, officers are often required
to 1ift and/or carry both persons and objects without assis~
tance. Critical incident reports described the lifting of
all types of heavy objects, including various automobile
parts, damaged motorcycles, tree limbs, motor blocks, pieces
of metal, furniture, T.V.'s, signs, concrete blocks, utility

poles, machinery, crates, boxes, etc. (see Table 22).

Overall, lifting persons should require less force than
lifting similarly weighted objects. Cooperative or "dead
weight" persons, with elongated shaped bodies and many
grasping positions, are relatively easy to lift and carry.
The aboved mentioned objects, on the other hand, varyvgreatly
in size, bulkiness, weight, availability of hand holds and

force required to lift them.

To maintain conservatism, incidence of lifting objects and
persons were combined, but conclusions for work sampling

will only refer to lifting persons, or "humanoid shaped"

~102-




TABLE 22

PHYSICAL TASK INVENTORY CRITICAL INCIDENTS
TYPES OF OBJECTS LIFTED AND/OR CARRIED WITHOUT ASSISTANCE

ALL PATROL SHIFTS (N = 386)

Frequency Mentioned by Weight

Types of Objects 50-99 1lbs  100-149 1lbs 150-199 1lbs 200+ lbe -
T.V.'s and Stero Equipment 23 4 1
Auto Parts and Pieces ‘ 18 11 3 3
Furniture | | 13 3 1
Tree Limbs, Wood M 12 5 3
Bikes, Moto;cycles and Parts 10 5 1 6
Warehouse Crates, Boxes, Drums 8 : 1 2
Machines, Typewriters, Refrigerators, 8 6 3 1

Motor Blocks, CGenerxators, Industrial
Equipment, Batteries '

Concrete Blocks 6 2 1

Utility Poles, Pipes, Steel Beams, 4 6 3 3
Pieces of Metal, Guard Rails, Signs

Toolboxes, Tools and Equipment 3 1 2
Miscellaneous {dead animals, barbells, 3 1 1 3

tombstone, manhole covers, steel
door, etc.)

~-103~




objects, This decision is even more conservative than one
might realize, because resistant actors are not "dead"
weights. Whenever officers are required to lift, carry,
or drag resisting actors, these actors:may be trying their
best to impede the officers' progress, requiring much more
force frbm the officers to simultaneously move and control

the resisting actors.

Table 23 shows the incidence of officers reporting the need
to lift a person or object by amount of the weight lifted.
Results are shown only when the officer performed the task
without assistance. Graph 9 indicates that lifted weights
between 145 and 172 pounds satisfy the PTI guidelines, with
the average weight being about 163 pounds. Again, these
conclusions are very consistent across work shifts (see

Appendix D).

This finding of 163 pounds is very logical and is supported
by statistics obtained to characterize those actors who
resisted HPD officers carrying out their duties. As pre-
sented later, the average resisting actor is 5 feet, 10
~inches tall and weighs 160 pounds. This empirical validation
also supports the principles underlying the initial selection
of PTI guideline percentages, suggesting that the guidelines

are indicative of typical levels of job performance.

Critical incident reports, observations and discussions

-104-
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TABLE 23

PHYSICAL TASK INVENTORY RESULTS

FOR LIFT ONLY, PERSON OR OBJECT, WITHOUT ASSISTANCE

ALL PATROL SHIFTS (N = 386)

Weight Lifted

50 pounds or more

100 pounds or more

150 pounds or more

200 pounds or more

© L marmsm w dmaeter 0 eeei e 8 et Gh e e - e e ¥ eml b AN e smesim

Percent Officers Performing

Minimum number times in last year:

Once Twice Bimonthly
70% 63% 39%
64% 58% 33%
47% 41% 20%
15% 9% 3%
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PTI RESULTS FOR LIFPING PERSONS OR OBJECYS WITHOUT ASSISTANCE (N = 386)

) PTI GUIDELINE WEIGHT
Percent ' 50% 142 1lbs.
Officers < : 25% 176 1bs.

Performing . 1243 173 1bs.

Task ) . Average 163 1bs.
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with officers reveal that lifting usually occurs when:
1) preparing to carry a person or object,

2) helping an injured, unconscious, drunk or otherwise

incapacitated individual, and

3) 1lifting a struggling or resistant actor to his/her

feet after being subdued and/or handcuffed.

The procéss of lifting a person usually begins with the
person in a prone position. Therefore, all applicants
should be abie to 1ift a "humanoid dummy" of 163 pounds
from a horizoﬁtal to standing posttion. The "dummy" should

be clothed to provide more opportunity for handholds.
CARRYING ACTIVITIES

Job demands requiring the carrying of persons and objects
were studied by the amount of weight carried, distance
carried and availability of assistance when performing the
task. The force exerted to carry something depends on
assumptions made about the persons and objects, and about
the assistance obtained. Therefore, two primary analyses
were performed: one for carrying persons and objects without
assistance and one for carrying persons only with or without

assistance,

The first analysis was for carrying persons and objects

'107
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without any assistance. Two different weight levels were
studied: carrying 50 pounds or more and carrying 100 pounds
or more. As Table 24 shows, the average weight and distance
carried by officers, without assistance, are: 50 pounds
carried for 17 feet, and 100 pounds carried for 7 feet.
Therefore, all applicants should have the ability to Lift
and carry 50 pounds for a distance of 17 feet, and 100 pounds

for a distance of ? feet.

A review of PTI data and critical incident reports revealed
that two officers were typically involved in the carrying

of heavy objects or persons and that weights over 150 pounds
were usually actors. The first analysis, therefore, is
probably too conservative because it excludes many inci-
deiices of carrying the heaviest of weights. Consequently,

a second analysis was performed, this time considering weights

carried with or without assistance,

Because of different shapes and properties, it is not correct
to assume that similar forces are reguired to carry similarly
weighted objects and persons. Most heavy objects are suffi-
ciently symmetrical to allow two officers to share equally
the burden. But, contrary to popular belief, the force
required by two officers to carry a 150 popnd person is not
75 pounds each. Because of body weight distribgtion, center

of gravity, location of grip positions, etc., one officer

~108~



TABLE 24

PHYSICAL TASK INVENTORY RESULTS
FOR CARRYING PERSONS OR OBJECTS, WITHOUT ASSISTANCE

ALL PATROL SHIFTS (N = 386)

Percent Officers Performing
Minimum number times in last year for:

50 Pounds 100 Pounds
Distance Once Twice Bimonthly Once Twice Bimonthly

Lift only 70% 63% 39% 64% 58% 33%
*Carry some distance 56% 41% 20% 44% 31% 12%

10 yards or more 33% 22% 10% 24% 15% 6%

20 yards or more 20% 14% 7% 1l4% 7% 2%

30 yards or more 15% 8% 45 10% 5% 2%

40 yards or more 1l% 5% 3% 7% 3% 1%
Plotted Guideline

Distances in feet 10 23 19 3 13 6

*Carry some distance assumed to be minimum of one body length, or six feet.
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carries the majority of the weight.

The officer carfying the individual's upper body (i.e.

under actor's arm pits and across chest) is actually
exerting a carrying force of at least 76 percent of the
person's weight, or 114 pounds for a 150 pound person. The
officer holding the actor's knees exerts a carrying force

of at least 26 percent, or 39 pounds. (Note: These forces
are conservative by assuming the carried body is in nearly
an "L" shaped position. Total poundage carried is more than
the original weight because of bndy angles, lifting and

carrying forces. See Appendix F for details.)

To minimize confounding of objects and persons, the second
analysis was only performed for carrying individuals, with
or without assistance. 1In order to remain conservative,

all conclusions assume that assistance was provided.

According to PTI guidelines, HPD officers are expected to
carry 150 pound persons, with or without assistance, for
distances of from 10 to 21 1/2 feet, with an average distance
of 14 feet (see Table 25 and Graph 10). Therefore, all
applicants should have the ability to lift a 150 pound;person
or "dummy" and with assistance carry it for 14 feet. Any
work sample test should be performed with the instructor

(ox anothér person) at the knees and the applicant being

tested at the head and shoulders.
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TABLE 25

PHYSICAL TASK INVENTORY RESULTS

'y FOR .,IFT AND CARRY PERSON WEIGHING 150 POUNDS WITH OR WITHOUT ASSISTANCE

ALL PATROL SHIFTS (N = 386)

Percent Officers Perfoxrming
Minimum number times in last year:

Distancs - Once Twice Bimonthly
2 yards or more 57% | 44% 16%
10 yards or mcre 26% 18% 6%
20 yards or more 12% 7% 2%
30 yards or more 8% 4% 1%
40 yards or moxre 6% 3% 1%
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PTI RESULTS FOR LIII AND CARRY A 150-POUND PERSON WITH OR WITHOUT ASSISTANCE - ALL PATRQL SHIFTS (N = 386)

PTTI GUIDELINE DISTANCE
Percent ‘ _ 50% 84 feet
Officers . 25% 21 feet
Performing : . 1245% 13k feet
Task ) . AVERAGE 14% feet
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The results for this second analysis are also very conser-
vative gecause they assume that carried actors are passive,
that carrying forces are minimal and that all carries are

assisted. Since the typical residential street is 20 feet
wide, 14 feet seems a minimal distance for carryihg actors

with assistance.
DRAGGING ACTIVITIES

Frequencies for dragging individualis without assistance,
during the last year, are reported in Table 26 by weight
and distance. Objects have been omitted because "laws of
friction" are too complex to assume that equal forces are
required to drag persons and objects of equal weight., As
indica‘.ed by Graph 11, PTI guidelines are satisfied for
dragging a 150 pound person for 18 feet without assistance.
These findings are quite reliable, especially for shifts

2 and 3 (see Appendix D).

Again, it should be noted that these conclusicns are con-
servative; results for dragging heavy objects and for
dragging heavy persons with assistance have been omitted
from the analyses. Furthermore, the "dragged" persons are
assumed to behave as "dead" weights, not uncooperative or

resistant actors.
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TABLE 26

PHYSICAL TASK INVENTORY RESULTS

FOR DRAGGING INDIVIDUALS

ALL PATROL SHIFTS (N = 386)

Distance Dragged

Percentage Performing One or

More Times

Any distance

10 yards or more
20 yards or more
30 yards or more
40 vards or moxe

Percentage Performing Two or

More Times

Any distance

10 vards or more
20 yards or more
30 yvards or more
40 yards or more

Percentage Performing Six or

More Times

Any distance

10 vards or more
20 vards or more
30 yaxds or more
40 yards or more

Percent Officers Performing

100 pounds+ 150 pounds+ 200 pounds+

Weight of individual:

71%
40%
20%
12%

9%

59%
29%
11s
7%
5%

29%
11%
5%
3%
1%

58%
33%
15%
9%
7%

43%
22%
10%
5%
3%

18%
8%
3%
1s

23%
10%
6%
4%
3%

13s%
7%
4%
2%
1%

3%
2%
1%
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GRAPH 11
PTI RESULTS FOR DRAGGING'A 150~POUND PERSON WITHOUT ASSISTANCE - ALL SHIFTS (N = 386)
‘ PTI GUIDELINE DISTANCE
Percent 50% 9-3/4 feet

Officers ' . . 25% 26-1/4 feet
Performing . 1243 15-1/4 feet
Task ' . AVERAGE 17 feet
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COMBINATION OF DRAGGING AND CARRYING ACTIVITIES

In reality, the tasks of carrying and dragging are often
confounded. If an officer has to forcibly put a heavy,
resisting or unconscious actor into a patrol car without
assistance, the officer will probably drag the actor out

of necessity. If another officer is available, they will
have the choice of either dragging or carrying that actor.
Thus, for some number of assisted carrying incidents, if
assistance had not been available, the situation could have
become one of an officer dragging a person or object. And
conversely, some unassisted drags would have been an assisted

carry if assistance was available.

A work sample exercise comprised of two persons carrying an
object or person are difficult to control, i.e. the second
parties could purposely or unknowingly vary their partici-
pation in the carrying process causing some applicants to
fail and others to pass. To eliminate any possibilities of
this occurrence, standardization is necessary or the carrying

event could be combined with the dragging work sample test.

Combining the findings for dragging and carrying activities
result in the following requirement: all applicants should
be able to grasp a 150 pound "humanoid dummy" under the arm
ptits and’arag it for a distance of about 32 feet (arrived at

by summing the 18 feet for dragging and the 14 feet for
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carrying 150 pounds). For practical considerations, it
would be useful to employ the same "dummy" as referred to

in the lifting work sample test. An alternative work sample
test, therefore, would be for applicants to drag a 163 pound

humanotid for a distance of about 20 feet.
SUBDUE AND RESTRAIN

As clearly demonstrated by the job analysis data, one of

the major functions of police officers in the entry level
position is the handling and subduing of resisting actors,
Combat situations are frequent occurrences, with 44 percent
of the officers being assaulted and 89 percent encountering
some type of physical resistance at least six times per year,
see Table 27. These findings are very reliable} especially

across shifts 2 and 3 (see Appendix D).

Critical incident data describe many of these combat encounter:

as "knock out, drag out" fights which involve hand-held
weapons, use of fists, kicking, wrestling and almost every
type of struggle imaginable. When resistance is encountered,

but without mention of assault, the officer usually was

required to grab and hold an actor trying to flee, to handcuf?

an actor not wanting to be handcuffed, and to push, pull, or

carry a resisting actor into and out of a patrol car.

Because of the great variety of combat and restraint encount¢:




TABLE 21

PHYSICAL TASK INVENTORY RESULTS
FOR FREQUENCY OF SELECTED RESTRAIN AND SUBDUE ITEMS

ALL PATROL SHIFTS (N = 386)

Percent Officers Performing
Minimum number times in last year:
Actor Response Once Twice Bimonthly

Assault on an Officer

® Active resistance and assault
on officer (unarmed and armed
assaults by one or more
actors) 83% 71% 44%

Actor Resistance But No Assault

Specified
¢ Restrain fleeing actor 89% . 82% 46%
e Handcuff resisting actor 96% 91% 54%
e Put resisting actor into
patrol car 96% 91l% . 55%
; ¢ Total resistance/no assault 98% 97% 89%
-118~

i a—— —— o

S e st sttt 2 v Cam o keam s ek




1.

it seemed impractical to delve into more depth through
"questionnaire type" data. Consequently, details for com-
bat encounters were obtained through a review of critical
incident reports, interviews with officers and self-~defense
trainers, and observations of job performance. Based on
these sources, the following information about physical

confrontations was obtained:

BEach confrontation is different, with the officer's
approach depending on the actor's size and mental state.
Any type of skill or strength movements could be and

are required; from pushing the actor off when the officer
is pinned to the ground, tc lifting the actor after he/she
is handcuffed or knocked out, to holding onto one handcuff
as the actor wildly swings one manacled hand, etc. Con-
sequently, it may be impossible to define a typical &ssaul:

situation and the typical response required of the officer

Self-defense tactics are very important in the subduing
and handcuffing of resisting actors. However, thefe are
many occasioné when such techniques alone will not accom~
plish the task; some strength very definitely is

required when handling struggling actors.

According to the critical incident data, about one half

of thr actors who assault police officers are either

3

<

drugged, intoxicated or mentally unbalanced. These actor
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are extremely dangercus because they are not raticnal

at the time of confrontation. Moreover, many officers
report that drugged, or "doped up" actors have twice the
strength they normally have and are exceedingly difficult
to control, Furthermore, drugged actors may not he
sensitive to pain, so many self-defense techniques (i.e.
use of pressure points) may have little or no effect on
them. More than one officer may be required to subdue

"doped up" actors.

Officers carry weapons and must, at all times during a
struggle, protect access to their loaded firearms. This

positioning may impede their mobility during a struggle.

When wrestlihg on the ground or engaged in active fighting,
officers report that technique disappears, knowledge of
self-defense may be forgotten and they may revert to
"street fighting" and wrestling tactics. These comments
indicate that more intensive follow-up in self-defense

training is needed.

Officers are trained to use only the minimum amount of
force required to subdue an actor. The minimal amount
changes, however, depending on the size of the actor

and officer. Some HPD self-defense experts admitted
that a number of techniques would be impractical if they

personally faced a much larger opponent. When attacked
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by a much larger actor, a small officer might have to
resort to a great deal of force to incapacitate the
actor, while a larger officer might be able to handle

the actor differently. In any case, officers are expected

to apply minimal force.

7. A critical, but very difficult, part of the subduing
process is the handcuffing of actors. All applicants
must have the minimal amount of strength required to

perform this critical function.

Based on the frequency of combat situations it would be easy
to conclude that each officer must be physically strong to
survive the assaults typically encountered. General strength
and survival, however, interact with self-defense knowledge
and skills-areas of training that should be provided by the
Academy. In order to focus on minimum job requirements, many
strength activities have been eliminated under the assumption
that self-defense training should teach the officer how to

win the encounter through use of minimal force and strength.

In a variety of comuat situations certain types ¢f strength
seem to be required, regardless of training. Foremost among
these comnmon strength activities are lifting, carrying,
draggiﬁg, pushing, gripping, and the ability to control an
actor's arm., Findings for lifting, carrying, and dragging

were discussed previously and will not be repeated. Only
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major conclusions for pushing, grip strength and arm control

are discussed below. This list is not necessarily complete;

other types of physical strength may be necessary to perform

normal self-defense activities.

1.

Pushing Activities

Pushing actors occurs in various ways, including pushing
actors off when the officer is pinned to the ground,
pushing actors through doorways and into patrol cars

when the actor braces against the door frame, and pushing

‘actors away when struggling in upright positions. Dur?:zg

a struggle officers should have the body strength to
push or shove actors away so that the actors cannot get
to the officers' revolvers or other weapons. Similarly,
officers need the strength to push or shove actors away
from them so the officers may draw their weapons if
appropriate to the situation. All applicants should at
least have the ability to push the typical struggling
actor to arm's length. Due to momentum and balance
factors, however, the required pushing force may be
difficult to calculate. Other types of non-actor pushing
are also important, such as the need to push a stalled

automobile as noted earlier.
Controlling Actor's Arm

In addition to normal wrestling activities, officers are-
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often forced to: 1) wrestle with an actor holding a
knife, gun or other weapon, 2) pull the actor's arm
behind his/her back for handcuffing, and 3) hold onto
one end of the handcuffs when the actor wildly swings

a manacled hand. To illustrate the type of activities
that might be involved in controlling an actor's arm,

the process of handcuffing a resisting actor is discussed

below.

There are two major approaches to handcuffing a resisting
actor, one based on pure strength and the other on self-
defense tactics. The pure strength movement obviously
varies with the situation, but typically involves the
pulling of an actor's hand downward and backward behind
the actor's back, while the actor resists the movement
by keeping his/her arm rigid and forward. Usually officers
aéply this technique when they are on top of or behind
the actor. To maximize their efforts, officers usually
use their dominant hand to pull the actor's arm back, and
place their non-dominant hand on the actor's shoulder or
upper arm to leverage their pulling movement (i.e. left

hand pushes as right hand pulls).

Because of the high frequency of resistance to handcuffind
because this is such an important and dangerous task, and

because pure strength appears to be a normal approach,‘

!
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all applicants should have the ability to pull the typical
resisting actor's arm backward and downward, using one
arm to pull and the other to push or leverage his/her

force.

This push/pull ability should also satisfy tﬁe require-
ments for another handcuffing problem: actors often
resist having their hands cuffed behind their back by
grasping their hands tqgether in front, by holding onto
their belt or pants, or by grabbing onto a railing or
any other convenient object. This type of resistance is
often countered by forcibly separating the actor's hands.
Since simpler techniques are usually available to accom-
plish this separation, it is not featured in this report.
It is only mentioned, however, to further demonstrate

that push/pull movements are frequent occurrences.
Gripping

Some hand grip strength is needed to hold actors tryving
to flee, to execute self-defense actions and to apply the
wrist bend method of handcuffing taught by the Academy.
Once the officer is able to bend the actor's wrist, the
actor's resistance to being handcuffed is quickly dis-
sipated-and his/her arm quickly follows his bent wrist.
However, the bending of a wrist requires some hand and

grip strength. Usually officers minimize the required

-124-
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force by hooking one hand around the actor's arm and
using it as a fulcrum to twist the wrist downward with
their other hand (see Diagram 1), Because of the
freguency and importance of handcuffing activities and
because of the Academy’s simple method for handling a
resistant actor, all applicants should have the ability
to twist the typical actor's wrist, using one arm as a

fulerum.
MISCELLANEQOUS PTI ACTIVITIES

Table 28 shows other types of physical activities that were
performed by half of the officers during the éast year.
Forcing open a locked door without assistance does occur,
but does not meet the criteria established earlier in this
part of the report. Changing a flat tire without assistance
nearly satisfied the guidelines. Due to the results for
lift and carry, it may not be necessary to develop a work

sample test for changing a tire.

Pushing a stalled automobile is another frequent occurrence.
Although it does approximate PTI guidelines when performed
alone, it is usually performed with assistance. Since there
are many ways for an officer to obtain assistance, the need
to push an automobile alone would be too stringent énd an

unnecessary requirement.




DIAGRAM 1
FULCRUM FOR BENDING ACTOR'S WRIST

TO INITIATE HANDCUFFING PROCEDURE

. .




Force Open Locked Door

Alone
3 Assisted

Push Stalled Auto

Alone
Assisted

' Change a Flat Tire

Alone
Assisted

Balance on a Beam Without
Support

TABLE 28

PHYSICAL TASK INVENTORY RESULTS
FOR MISCELLANEOUS ACTIVITIES

ALL PATROL SHIFTS (N = 386)

Percent Officers Performing
Minimum number times in last year:

Once Twice Bimonthly
33% 20% 2%
35% 21% 3%
48% 35% 5%
88% 83% 30%
41% 26% 3%
22% 13% 2%
50% 39% 10%
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Balancing activities also meet the PTI guidelines.
Percentages are only reported for balancing without support,
referring to balancing and walking along two-by=-four's in
attics, on rafters, on the tops of fences, or on restraining
walls. Since many respondents had difficulty estimating the
number of seconds, percentage of officers performing by time
was not an appropriate statistic. Therefore, the mean res-
ponse time for respondents was calculated and found to be

5.3 seconds. Thus, a balance beam should be used to determine
the applicant's abitlity to maintain his/her balance for at

least five seconds while crossing the beam.
OTHER POTENTIAL SELECTION TESTS

Until now, discussion has centered on actual tasks performed
by officers, not on specific incumbent abilities or attribute
requirements. Many physical psychomotor and sensory attributes
are also important, as demonstrated by the PAQ results and
inferred from other job analysis data. Primary physical
psychomotor and sensory attribute abilities determined by the
PAQ analyses which should be considered as predictors in any

future validation research include:

] Explosive Strength (restraint, forced entry, combat,
etc.)
® Dynamic Strength (resistant, forced entry, combat,

etc.)
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Static Strength (restraint, lifting, etc.)

Speed of Limb Movement (restraint, pursuit, pursuit
driving, etc.) '

Rate Control (pursuit, pursuit driving, etc.)
Susceptibility to Fatigue (extra long work periods,
stake outs, etc.)

Stamina (pursuit, restraint, extra long work periods,
etc.)

Body Orientation (pursuit, restraint, combat, etc.)
Kinesthesis (pursuit, restraint, combat, climbing,
ecc,)

Spatial Orientation (pursuit driving, search, stake
outs, etc.)

Eye-Hand~Foot Coordination (pursuit driving, res@raint
etc.)

Simple Reaction Time (pursuit driving, observation,
restraint, etc.)

Far Visual Acuity (pursuit driving, observation, etc.)
Movement Detection (pursuit driving, observation,
criminal investigation, etc.)

Depth Perception (pursuit driving, observation, etc.)

Sensory Alertness (observation, criminal investigation

etc.)
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CHAPTER 4

INTERACTION OF ACTIVITIES

The purpose of this section is to provide information about how
job activities interrelate and which, if any, work sample tests
should be combined into one examination. Highly speeded tests
are particularly suited for concolidation whenever field data

support the validity of such integration.

Interviews with officers indicated that combat activities
frequently do not occur until after the officer successfully
catches a fleeing actér. Officers also reported that stamina
is very essential, a f£inding supported by the PAQ results. To
test the possibility of intecrating work sample tests, PTI
critical incidents were categorized by reported activities;
then the percentage of officers performing each combination was

calculated.

' In Part II of the PfI, officers were requested to mention up to
three recent critical incidences involving physical activity.
Percentage of respondents mentioning a particular combination,
therefore, does not mean the percentage of officers performing
that combination during the last 12 months. It only indicates
the percentage who performed it recently and who felt it note-
worthy of special mention. There is no sure way to attach
absolute meaning to the obtained percentages. However, because

- of the "open end" format, if 25 percent of the officers noted a

-130~-



particular combination of activities, that combination should
be quite meaningful. (In attitude surveys a response rate of

25 percent to an "open end" question is very significant.)

When completing the PTI, some officers failed to answer Part ITI
or answered it incorrectly. Some officers only related one
critical incident, while others related two or three. Only the
data from officers who reported at least one usable incident
were inclﬁded in this analysis. Of the 318 subjects, each
officer averaged 2.37 incidents. Percentages in Table 29,
therefore, are the percent of officers noting each combination

regardless of how many incidents they related in total.

As suspected, there is a great deal of interaction between each
of the activities. Although many combinations are possible,
the most practical combination seems to be run, jump and climb,
reported by 29 percent of the officers and exceeding the 25
percent guideline. The advantage for using run, climb and jump
together in one exercise is that all activities can be admin-
istered under timed conditions, with one time standard for the
entire event. Jumping activities easily can be incorporated int¢
the obstacle course, or added to a straight run. Since running
and climbing recommendations are both for highly speeded or
pursuit situations, they, at least, should be combined into one

event.
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TABLE 29

PHYSICAL TASK INVENTORY CRITICAL INCIDENT INTERACTIONS

Activity Percentage of Respondents Mentioning
Run 87%
Climb 62%
Jump 53%
Lift/Carry/Drag 67%
Restrain 86%
Run and Climb 49%
Run and Jump 49%
Run and Lift/Carry/Drag 26%
Run and Restrain 64%
Run and Climb and Jump 29%
Run and Climb and Restrain 30%
Run and Jump and Restrain 30%
Run and Lift/Carry/Drag and Restrain 28%
Run and Climb and Jump and Restrain 17%
Run and Climb and Jump and Lift/Carry/Drag 7%

Run and Climb and Jump and Restrain and Lift/Carry/Drag 5%

-132-
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CHAPTER 5
SAMPLE CHARACTERISTICS FOR DEVELOPING
SPEED STANDARDS

The ideal (but impractical) method for determining how fast
officers are required to run in order to apprehend fleeing actors
is to measure the actor's speed when he/she is pursued by
officers. As previously discussed, the most feasible method

for determining position speed requirements is by sampling actor
speed or the speed of persons similar to those actors who require

officers to engage in speeded pursuit activities.

Using actors or a simulated actor sample for establishing speed
standards may be too lenient because: 1) pursued actors are

highly motivated for escape, so an actor simulation sample will

'not run as fast; 2) officers need to run faster than actors to

catch them; 3) officers are handicapped by having to run in
regulation uniforms and shoes, with cumbersome sidearms, handcuffs
and night sticks. To minimize these deficiencies, it was recom-
mended that applicants should be able to perform at least at the
50th percentile of "actors", while cadets by the end of Academy
training should be able to perform at least at the 75th percen-
tile. Regardless of the potential leniency of such standards,
using an "actor" or “"simulated actor" sample is the only practicﬁ
metnod for studying speeded physical requirements. Otherwise, an

imperfect method of testing the skills of current officers and, !
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applicants whould have to be used to establish minimum position

requirements.

To determine the relevant charactevistics of actors who require
police officers to engage in pursuit and/or subdue activities,

a specialized questionnaire or work diary was developed. For

one week during the beginning of October 1976, each patrol officer
(or team) was requested to note any incident in which they were
required in the line of duty to either chase or subdue an actor.
Whenever officers did engage in such pursuit and/or restraint
activities, whether or not an arrest was effected, they were

asked to note (or estimate) the actor's age, race, sex, height

and weight. All data were recorded on the "Daily Physical

Activity Requirements" form (see copy in Appendix G).

A total of 249 completed forms were returned by patrol officers
and officer teams. Of these 249 forms, 102 or 41 percent noted
from one to ten incidents of physical activities. Fifty-nine
percent of the forms indicated no pursuit or restraint activities

during the short time period.

As a check on data consistency, the results were analyzed
separately for pursuit and subdue categories. Results are
presented in Table 30. As the table shows, the average actor
requiring pursuit and/or restraint has the following character-
istics; a male, aged 23 to 25, weighing between 156 and 165

pounds and standing five feet, ten inches tall. Whites, Blacks
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TABLE 30

CHARACTERISTICS OF TYPICAL ACTORS
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Actor Height
Percentile Pursue Subdue
30% 5'8" 5tgh
45% 5'10" 5v10"
50% 5t10" 510"
55% 5'10" 5110"
70% 5|llll 5!11“
Race
Whites 40%
Blacks 34%
Latin 26%

-135=~

Weight
Pursue  Subdue Age
146-150 141-145 20
156-160 156-160 23
156160 156-160 24
161-165 161-16% 25
171-175 171-175 30

Sex

Males 89%
Females 11%




Hispanics were almost equally represented, being 40 percent,
34 percent and 26 percent respectively. It is very noteworthy
that heignt:and weight results were nearly identical for the

separate categories of pursuit and restraint.

As a further check on the accuracy of these results, another
brief analysis was made using the PTI critical incident data.
In over 100 cases the PTI critical incident reports cited the
actor's height and weight when physical activity was reguired
which involved actors. Analysis of these reports yielded a
median pursued actor height of five feet, ten inches and a
median weight of 175 pounds. Median weight of restrained actors
was in a similar raﬁge, but varied with the specific restraint
activity and conditions. For example, when assistance was not
available, the median weight of actors who were dragged and
carried was between 160 and 165 pounds. When assistance was
available, median actor weight increased to 180 pounds for

dragging and 185 pounds for carrying activities.

The average actor who causes physical activity on the part of
an officer, therefore, is a 24 year old, five feet, ten inch
male weighing at least 160 pounds. Consequently, selection of
subjects for an "actor simulation" sample should consist pri-
marily of males, five feet, ten inches tall (possibly including
some at five feet, nine inches and five feet, eleven inches),

weighing between 156 and 175 pounds, between 23 and 25 years of
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age, and close to the following racial proporations: 40 percent

White, 34 percent Black and 26 percent Hispanic.
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CHAPTER 6

-SUMMARY OF POTENTIAL WORK SAMPLE ACTIVITIES

A number of the work sample tasks identified by this research
have overlapping content and are unnecessary or redundant.
Further, several of the validated work sample tests may be
impractical to implement because of time, work space consider-
ations, administrative procedures, and so on. Rather than limit
the Department to a given set of work sample tests, all content
valid tasks are summarized in this chapter, with references to

similar or overlapping tasks as appropriate.

The' validated work sample tasks are grouped into three categories:
1) conclusions which can be immediately converted into job sample
tests, 2) conclusions which require some speed standards before
they can be implemented, and 3) activities which require addi-
tional research. The reader should remember that each conclusion
cited below has consistently been identified as important by
various job analysis methodologies and has been found to be job

related and content valid.
A, TASKS IMMEDIATELY CONVERTIBLE TO WORK SAMPLE TESTS
1. Running

Applicants should be able to traverse an 800 foot obstacle
course under highly speeded conditions. If an obstacle

course is not practical, the run should consist of a
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straight path for 800 feet or its equivalent perhaps via a.

treadmill. If speed standards are not developed on
the recommended actor sample, then the time standard

should be conservative.

Stairs

Applicants should be able to run up two flights of
stairs and/or down one flight of stairs under highly
speeded conditions. If this event is not combined
with other obstacle course events, and if actor norms

are not developed, then the time standard should be

conservative.
Jumping Over and ACXoss

Although jumping seems to be most appropriate as part
of a running speed test, it could be administered with-
out time limits. The test under either timed or untimed

conditions should consist of a running start and require

the applicant to jump across a five foot, three inch wide

ditch and/or over a three and one-half foot high barrier
(the use of hands should permissible). Whereas running

jumps are recommended, unspeeded broad jumps could be

used instead. If so desired, the broad jumps should be.

ide
I

AN

over a two foot high barrier and across a four foot W

obstacle. ' N .
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Jumping Down

Applicants should be able to jump down from a height
of six and one~half foot. If recommendations concerning
climbing are followed, then a separate jump down work

sample test would be redundant.
Climb Over

The climbing work sample test should consist of a five
and three-fourths foot climb over a solid barrier without
hand or footholds under highly speeded conditions. If
hand and/or footholds are provided, the speeded climb
should be over a six and one-fourth foot barrier.

(Since most fences are six feet high, it also would be
appropriate to use a six foot wall with either speeded

climbs.)

If speed is not desired, then the applicant should be

able to climb over a seven and one-half foot high barrier

with hand and footholds, or a six and one-half foot barrier

without hand or footholds, or into a five and two-~thirds

foot high window.

Pull Up and Hold

Applicants should be able to jump up to a seven and one-

half foot wall, pull themselves up using arm and body




et

strength and hold that position for nine seconds. The

wall should be constructed with & ledge so that appli-

cants can grab hold of or hook their arm over the wall,

to aid their pull up.

As an alternative, applicant upper body strength could
be tested with a chinning bar. This exercise would
vary bar height to about two feet over the applicant's
head to require the applicant to jump up, pull up to
the bar and hold the position for nine consecutive

seconds.
Climb Fire Escape Ladder

Each applicant should be ablé to climb up & one-story
fire escape ladder. If wnork samples for running up
flights of stairs and climbing over barriers are
installed, then climbing fire escape ladders may be

redundant.
Lift Person

All applicants should be able to 1lift a 163 pound
person or "humanoid dummy" from a flat floor position
to a standing position. The "dummy" should be fully

dressed to aid the process,
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10.

Carry and Drag

Without assistance, applicants should be able to drag

a 163 pound "humanoid dummy" for a distance of twenty
feet. Applicants should be able to drag the "dummy"

in a non-violent manner as if it were an unconscious

or injured person (i.e. dragging by one or more arms

or legs should not be permitted). Typically, applicants
would be extected to drag the "dummy" by holding it under
the arm pits and across the chest and walking backwards.
If they desire, applicants should be permitted to carry

the "dummy" by any means possible,

Alternative carry and drag work sample tests include

the following activities: a) carry or drag a 150 pound
"humanoid" for a distance of 32 feet; b) carry a 100

pound person or object without assistance for a distance
of seven feet or carry a 150 pound "dummy" with assistance
for a distance of fourteen feet and drag a 150 pound

"dummy" for a distance of eighteen feet,.
Balance Beam

Applicants should be able to balance themselves for at
least five seconds on a balance beam while walking across
it without falling off. The beam should be six feet high,

the height of a typical fence.

-142-




B.

11. cChange a Spare Tire

Applicants should be able to lift a spare :utomobile
tire out of a car trunk and replace it. The lifting
of a tire test may be redundant if other 1lifting and

carrying work sample tests are implemented.
ACTIVITIES WHICH REQUIRE SPEED STANDARDS

If speed standards are developed using a "simulated actor
sample" as described in the previous chapter, then the
following activities could be combined into one event

or standardized separately.
1. Running

Applicants should be able to traverse an 800 foot obstacl
course under highly speeded conditions. If an obstacle
course is not practical, the speeded run could consist

of a straight path for 800 feet, or its equivalent.

2. Stairs

Applicants should be able to run up two flights of
stairs and/or down one flight under highly speeded con<

ditions.
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3. Jumping

Speeded jumping tests should consist of a running start
and require the applicant to traverse a five foot, three
inch wide ditch and a three and one-~half foot high
parrier. Use of hands should be permissible when jumping

over the barrier.
4., Climbing

applicants should be able to climb over and down a five
and three-fourth foot high karrier, without hand or foot-
holds, under speeded conditions. A higher barrier (six
and one-fourth foot) should be used if hand and footholds

are provided.
ACTIVITIES REQUIRING ADDITIONAL RESEARCH

Some of the attributes identified by the PAQ job analysis
method and found in physical combat are not now possible to
convert into selection tests. If seiection tests are

desired for evaluating these attributes, then additional
research will be required. Two types of research methodologies
are recommended - criterion-related validity and work sample

testing.

Criterion-related validity research would be highly appro-

priate for studying the attributes identified by the PAQ
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results. In addition, other strength measures to tap grip
strength, body lifting, arm control, etc., could be added
into a predictive test battery. Good criteria would need
to be developed, and should include carefully developed
self-defense scores obtained at the end of the Academy
training program. This research would probably require
several Academy classes and should be conducted over a

span of two or more years.

Work sample tests could be developed for activities such

as pushing actor to arms' length, twisting actor's wrist,
pulling actor's arm behind his/her back, and so on. In
keeping with prior philosophy, these tasks should be related
to position requirements, rather than officer abilities.
Consequently, the first step in this procedure would be to.
estimate the force exerted by the typical actor when he/she
pushes against an officer, holds his/her wrist stiff or
holds his/her arm out to avoid being handcuffed. Probably

a physiologist will be needed to develop stress devices
capable of measuring the actor's force at points of resistanct.
Once the typical actor's resistance is known, then appropriamz

work sample tests could be constructed.
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SECTION IV

CRITERION RELATED VALIDITY RESEARCH




CHAPTER 1

INTRODUCTION

Criterion-related validity research was used to investigate
the relationships between certain physical characteristics

and on~the~job performance criteria. Aalthough many of the
Houston Police Department's job requirements were studied

by content validity (i.e., developing work sample tasks)

other selection requirements were not amenable to being
analyzed by that approach. For example, an officer's height
apparently is related to such job behaviors as pursuit driving
and directing traffic. While one could conduct the laborious
pursuit driving research to establish minimum arm length, leg
length, eye-seat distances, etc., another could argue for
changing the patrol vehicle design to accommodate smaller
persons. Furthermore,.patrol vehicle models change periodically,

necessitating frequent updating of measurement standards.

In many cases, however, physical stature is not directly

linked to job performance, but is inferred to have a relation-
ship to job behaviors. Examples of such inferred relationships
include the officer's ability to pursue and apprehend on

foot a fleeing actor; to subdue resisting or violent actors
and to thwart public asocial behaviors and rebelliousness

by the officer's physical "presence" and stature. Criterion-
reléted validity is the proper design to test the assumptions

that height, weight and ratio of height to weight , in fact,
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are related to these critical job behaviors.

At this time the Department's height requirement fox both
sexes is 66 inches. The minimum weight allowed for men is
140 pounds and, for women, 118 pounds. A further standard

requires the applicant's weight to be proportional to his/her

height.

Two different types of research prxojects were conducted to
determine the validity of these height and/or weight standards.
The first research design focused on the "officer presence"
hvpothesis by investigating the relationship between officer
size and incidence of actor resistance (results are presented
in Chapter 2). The second research effort investigated the
relationship between officer stature and on-the-job performance

as determined by supervisory ratings (see Chapter 3).

Although vision requirements were not intensively studied,
some preliminary research findings for visual acuity and depth

perception are presented in Chapter 4.
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CHAPTER 2

RELATIONSHIP OF OFFICER SIZE TO ACTOR RESISTANCE

INTRODUCTION

Quite often, arguments subporting height and weight require-
ments are based on the theory of "officer impact" or
"officer presence", that is, the assumption that an
officer's physical size influences an actor's decision
either to resist or submit to the arrest procedures.

Thus, it is expected :1it an officer standing 6'3" will
experience fewer incidents of physical resistance than an
officer standing 5'4". Factors entering inte the actor's
choice of resisting versus not resistinglmay extend well
beyond the height and weight of the arresting cfficer to
include such variables as the psychological condition of

the actor, the physical condition of the actor, the presence
of witnesses, the severity of the offense and the perceived
costs (or benefits) of resisting. A redearch program
expanding the scope of this validation study ‘w#ould be
necessary to determine if an officer's physical composition
actually éauses an actor to physically resist and to specify
the relative importance of this varijable in the actor's
decision. However, if it can be demonstrated that the‘size
of an officer is related in some systematic way to the ?
frequency of actor resistance, then the attributes of
height, weight and weight:height ratio would constitute

valid selection criteria.
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The purpose of the following investigation was to determine
if such a relationship exists for entry level officers i.
the Houston Police Department. Specifically, the height,
weight and weight:height ratio of certain HPD officers

were examined in relation to the frequency with which

these officers reported various forms of physical

resistance.

METHODOLOGY

Sample: Researching the effects of "officer presence"
requires a homogeneous sample with regard to job

functions, expecially those functions relating to public
exposure and opportunities for arresting actors,
Censequently, this investigation was limited to officers
assigned to the Patrol Division, i.e., those positions with
the highest probabilities for confrontation. Criteria for

sele.ting these officers included the following:

1. Current assignment was in the Patrol Division, with
at least one yvear experience in the position,

2. Job tenure did not exceed fiwve years, and

3. Patrol assignment was on either shift 2 or 3. (The
evening and night shifts have higher incidences of

physical confrontations.)

A total of 335 officers across all patrol locations met the

sample selection criteria, and each officer was included in
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the study. Because of the homogeneity of experience,
time.constraints and focus on patrol, no female officers

were included in the sample.

Data Collection Procedures: The incidents of actor

resistance which an officer experienced during the last 12
months were obtained from the self-report Physical Task
Inventory (P.T.I.). While this questionnaire contained
items pertaining to a varietv of physical ectivity, one
section was devoted specifically to the restraint and combat
experiences of the officer. Responses to eight items in
this section were used in the analysis. Each officer
estimated the number of times he was personally involved

in the following events during the last twalve months:

1. Attempt to restrain “leeing acior by holding on to
him/her until individual is subdued.

2. Attempt to subdue one unarmed actor who is assaulting
you.,

3. Attempt to handcuff resisting zcior.

4, Attempt to put resisting acior in patrol car.

5. Attempt to disarm one or more actor(s) assaulting
you with knife, club, stick, or weapon other than
firearm.

6. What was the total number of times you were assaulted

in the last twelve months?
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7. How many times did you receive minor injuries from
direct person-to-person assault (i.e., exclude
injuries from thrown material or gunshot)?

8. How many times did you receive major injuries from
direct person~to-person assaults (i.e., exclude

injuries from thrown material or gunshot)?

Officer estimates for the first five items were given for
two different conditions: with assistance and without
assistance. The following analyses used only those

estimates given for "without assistance".

Officers recorded their weights and heights in the first
section of the PTI. Weight:height ratios were —omputed

subsequently by the researchers,
RESULTS

Table 31 presents the means, standard deviations, ranges
and other summary statistics calculated from the responses
to the eight PTI items. Similar statistics for the
heights, weights and weight:height ratios of the

335 officers are also shown in Table 32. It should be
noted that the ranges for height and weight were very
restricted. No data were available for individuals
shorter than 67 inches (five feet, seven inches) or

individuals weighing less than 135 pounds.
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1.

2.

3.

SUMMARY STATISTICS PFOR RESPONSES TO INVENTORY IPEMS PERIALINLING 'TO ACLOR RESISTANCE

(PATROL DIVISION N =

INVENTORY ITEM

Attempt to restrain fleeing acter by holding on to
him/her until individual is subdued

Attempt to subdue one unarmed actor who is
assaulting you

Attempt to handcuff resisting actor

Attempt to put resisting actor in patrol car

Attempt to disarm one or more actor (s) assaulting
you with knife, club, stick, or weapon other than
firearm

Total number of times assaulbed in the last

12 months '

Number of times received minor injuries from direct
person-to-person assault

Number of times received major injuries from direct
person~to-person assault

PHYSTCAL ATTRIBUTES

Height
Weight

Weight:Height Ratio

MEAN

3.59

2.19

4.68

0.51

4.80

1.66

0.09

70.99

184,99

2.60

335)

STANDARD

DEVIATION

15.38

8.58

2.45

7.57

2.76

MINIMUM
VALUE

0.0

;.00

67.00
135.00

2.00

MAXIMUM

VALUE

50.00

45.00

250.00

50.00

40.00

71.00

30.00

2.00

77.00

275.00

3.62

RANGE

50.00

45.00

250.00

50.00

40.00

71.00

30.00

o

.00




TABLE

32

COEFFICIENTS OBTAINED FROM CORRELATING RESPONSES TO INVENTORY ITEMS

Height

Weight

WITH AN OFFICER'S HEIGHT, WEIGHT AND WEIGHT:HEIGHT RATIO

(PATROL, DIVISION N = 335)

1 2

fw

-0,00 ~0.02 0.03

-0.05 0.00 -0.04

Weight/Ratio -0.05 0.01 ~-0.06

* ITEM DESCRIPTION:

1.

Attempt to restrain fleeing actor by holding on to him/her until

INVENTORY ITEMS*

is subdued

Attempt to subdue one unarmed actor who is assaulting you

4
0.01
-0.02

-0.02

Attempt to handcuff resisting actor

3
0.02
-0.07

~0.09

Attempt to put resisting actor in patrol car

Attempt to disarm one or more actor{s) assaulting you w

stick, or weapon other than firearm

)]

-0.01

0.01

0.02

Total number of times assaulted in the last 12 months

Number of times received minor injuries from direct person-

assault

Number of times received major injuries from direct perso

assault .

~-154-

I~

0.03

0.04

0.04

|

~-0.04

-0.11

-0.12

individuai

ith knife, club,
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This research, therefore, only investigated the relation-
ship between actor behaviors and officer presence for
taller officers (above five feet, six inches) and those
weighing more than 134 pounds. If significant relation-
ships are found, then thg results would indicate the

need for minimum height requirements above five feet,
seven inches and weight limitations of over 135 pounds.
The failure to obtain significant results, however,

would not adequately test the Department's current

height and weight requirements.

The relationship between "officer presence" and actor
resistance was examined first by a correlational procedure.
The weight, height and weight:height ratio of officers
were correlated with their responses to each of the

eight PTI items. The 24 Pearson product-moment correlation

coefficients obtained from this analysis appear in Table 32.

Wone of these coefficients are large enough to reflect a
significant linear relationship between the physical
variables and the estimates of actor resistance. On

the basis of these coefficients alone there is no support
for the hypothesis that the shorter or lighter officers
experienced more actor resistance than the taller or

heavier officers.

It is important to emphasize, however, that correlation




coefficients are highly sensitive to skewness and the
influence of extreme scores on either variable. When
the officers' responses to the PTI items were plotted
against their physical characteristics, it was evident

that certain items were highly skewed. For example,

nearly all officers did not attempt to handcuff a resisting

1

actor more than 50 times in the past twelve months.
However, a few officers reported attempting the task

250 times during the same time period. Similar in-
stances of extreme scores appeared for Items 5, 6 and 7.
As a rule, extreme scores such as these tend to yield

a correlation coefficient which underestimates the "true"

relationship between the variables being correlated.

In order to remove the influence of extreme scores,

a second type of statistical analysis was performed for
those items relating to assault or direct resistance,
i.e., items 2 through 8. The means for weight, height,
and the ratio of weight to height for two groups of
officers were compared: 1) those who reported no
occurrence of an event, and 2) those who reported one
or more occurrences. Table 33 contains the means and
standard deviations for each group by PTI item. The
results of the t cests used to compare these means
confirmed the findings of the correlational analysis.
For most events, the physical charactexisticsAof the

officers who reported instances of actor resistance were
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Peskeia (3N ‘

COMPARISON OF MEAN HBIGHYT, WLHIGHI AND WHIGHT:HEIGUT HATIO BETWEEN OFFICERS
REPORTING AT LEAST ONE OCCURRENCE AND OFFICERS REPORTING NO OCCURRENCES

(PATROL DIVISION N = 335)

TASK HEIGHT (1) WEIGHT (W) W:H RATIO
INVENTORY REPORTED 4 OF MEAN STAND - MEAN STAND £~ MEAN  STAND t-
ITEM* * OCCURRENCE OFFICERS INCHES DEV  VALUE  pounDS DEV VALUE LBS/IN DEV  VALUE
2 { At least cnce 192 71.03 2.08 .46 185.57 22.09 .55 2.61 .28 .56
Never 143 70.92 2.19 184.22 22.13 2.59 .26
3 % At least once 226 71.06 2.04 .90 185.16 22.10 .21 2.60 .28 .04
Never 109 70.83 2.29 184.63 22.14 2.60 .26
4 At least once = 202 71.07 2.04 .89 184.54 21.66 ~.46 2.59 .27 -.07
Never 133 70.86 2.25 185.67 22.78 2.62 .27
5 { At least once 72 71.00 2.24 .07 185.79 23.62 .35 2.61 .30 .40
Never 263 70.98 2.10 184.77 21.68 2.60 .26
6 At least once 268 70.95 2.14 -.58 184.00 22.46 -1.65 2.59 .28 ~1.73
Never 67 71.12 2.06 188.97 20.16 2.65 .23
7 At least once 209 70.86 2.10 -1.43 182,22 19.95 -2.84* 2.57 .25 =2.93%
Never 126 71.20 2.16 189.58 24.63 2.66 .29
8 At least once 25 70.80 1.98 -.45 177.00 20.43 -1.8%9 2.50 .25 =2.05%
Never 310 71.00 2.14 185.64 22.11 2.61 .27
*x p< ,05

*% TTBEM DESCRIPTIONS:
2. Attempt to subdue one unarmed actor who is assaulting you
. Attempt to handcuff resisting actor
. Attempt to put resisting actor in patrol car
Attempt to disarm one or more actor(s) assaulting you with kniFfe, club, stick, or weapon other than firearm
Total number of times assaulted in the last 12 months
Number of times received minor injuries from direct person-to-person assault
Number of times received major injuries from direct person-to-person assault
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not significantly different from the characteristics

of officers who did not report such events.

The only exception to this rule appeared in the com-
parisons for "minor injuries". Officers who had received
at least one minor injury tended to weigh slightly less
(mean weight = 182.22 pounds) and have a slightly lower -
weight:height ratio (mean ratio = 2.57) than officers

who had received no minor injuries (mean weight = 189.58
pounds; mean ratio = 2.66). However, a test of the
strength of fhese relationshipsl indicated that only

3 percent of the variance in the estimates for minor
injuries could be explained by either the officer's

weight or weight:height ratio.

As a final check on the potentiai effect of an officer's
height, item responses were compared for seven groups of
officers formed on the basis of height: five feet, seven
inches‘to five feet, eight inches; five feet, nine inches;
five feet, ten inches; five feet, eleven inches; six feet;
six feet, one inéh; and six feet, two inches to six feet,
five inches. The mean responses for items 2 through 8
appear in Table 34 for each height category. Analyses

of variance combaring frequency estimates for each item

detected no differences among the seven groups. Reports

lw2 or omega squared, see Hays (1973, p. 4.7).

~-1.58~-




TABLE 34
MEAN FREQUENCY OF OCCURRENCE COMPARED AMONG HEIGHT CATEGORIES

(PATROL DIVISION N = 335)

Ttem 2: Attempt tu subdue one unarmed actor who is assaulting you

REPORTED OCCURRENCE

R
HEIGHT CATEGORY ‘ §§:Bf;¥§;RS MEAN SDEV. F VALUE
1. 5'7" through 5'8" 51 1.94 4.67 .47
2. 5'9" 40 3.03 . 6.92
3. 5'1o0" 45 1.62 2.61
4. 5'11" . 64 2.31 3.58
5. 6' 49 2.57 6.66
6. B&'1" 44 2.02 2.58
7. 6'2" through 6'5" 42 1.886 3.38
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Item 3:

TABLE 34 (continued)

MEAN FREQUENCY OF OCCURRENCE COMPARED AMONG HEIGHT CATEGORIES

HEIGHT CATEGORY

5'7" through 5'8"
5'o"

5'10"

5'11"

6"

6'1"

6'2" through 6'5"

(PATRCL DIVISION N = 335)

Attempt to handcuff resisting actor

REPORTED OCCURRENCE

NUMBER
OF OFFICERS MEAN
51 3.14
40 4.55
45 3.96
64 4.02
49 9.33
44 3.48
42 4.26
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SDEV
6.70
9.16
7.71
7.47

38.81
4.38

9.48

F VALUE

.92



7aBLE 34 (continued)
MEAN FREQUENCY OF OCCURRENCE COMPARED AMONG HEIGHT CATEGORIES

(PATROL DIVISION N = 335)

Ttem 4: Attempt to put resisting actor in patrol car

REPORTED OCCURRENCE

NUMBER
HEIGHT CATEGORY OF OFFICERS MEAN ‘_S__DE_Z F VALUE

1. 5'7" through 5'8" 51 3.63 8.28 .43
2. 5'9" 40 5.38 11.92

3. 5'10" 45 2.53 3.39

4., 5'11" | 64 4.16 8.53

5, 6 49 4.39 9.56

6. 6'L" 44 4.23 7.60

7. 6'2" through 6'5" 42 4.21 9.19
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TABLE 34 (continued)
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MEAN FREQUENCY OF OCCURRENCE COMPARED AMONG HEIGHT CATEGORIES

(PATROL DIVISION N = 335)

Item 5: Attempt to disarm one or more actor(s) assaulting you with knife,

club, stick, or weapon other than firearm

REPORTED OCCURRENCE

NUMBER

HEIGHT CATEGORY QF OFFICERS MEAN
1. 5'7" through 5'8" 51 .35
2. 5'9" | 40 .60
3. 5'10" 45 .22
4, 5'11" ' 64 .28
5. 6 49 .41
6. 6'1" 44 .32
7. 6'2" through 6'5" 42 .41
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.87

1.19

.60

.60

.06

.67

.94

F VALUE

1.41




Item 6:

1.

2.

TABLE 34 (continued)

MEAN FREQUENCY OF OCCURRENCE COMPARED AMONG HEIGHT CATEGORIES

HEIGHT CATEGORY

5'7" through 5'8"
Sl 9“

Sl lO"

5'11"

6I

6| l"

6'2" through 6'5"

(PATROL DIVISION N = 335)

NUMBER

REPORTED OCCURRENCE

Total number of times assaulted in the last 12 months

QF OFFICERS MEAN
51 3.88

40 4.80

45 5.24

64 6.30

49 4.74

44 4.34
3.74

42

8.12

11.62

5.50

4.42

7.80

F VALUE

.73
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TABLE 34 (continued)
MEAN FREQUENCY OF OCCURRENCE COMPARED AMONG HEIGHT CATEGORIES

(PATROL DIVISION N = 335)

ITtem 7: Number of times received minor injuries from direct person-~to-
person assault

REPORTED OCCURRENCE

NUMBER
HEIGHT CATEGOQORY QOF OFFICERS MEAN §2§Y_ F VALUE

1. 5'7" through 5'8" 51 1.39  l.04 1.04
2. s'or 40 2.13 2.36

3. 5'10" a5 1.42 2.09

4. 5'11" 64 1.66 2.04

5. 6 49 1.16 1.41

6. 6'1" 44 2.34 3.90

7. 6'2" through 6'S" 42 1.64 4.66
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Item 8:

TABLE 34 (continued)

MEAN FREQUENCY OF COCCURRENCE COMPARED AMONG HEIGHT' CATEGORIES

person assault

HEIGHT CATEGORY

5'7" through 5'8"
5tg"

5110"

5'11"

6

6'1"

6*2" through 6'5"

(PATROL DIVISION N = 335)

REPORTED OCCURRENCE

NUMBER
OF OFFICERS MEAN
51 .06
40 .18
45 .11
64 .08
49 .06
44 .09
42 .05
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.24
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.38
.32

.24

Number of times received major injuries from direct person-to-
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of actor resistance occurred about as often for one

height category as for any of the others.
DISCUSSION AND CONCLUSIONS

If the physical characteristics (i.e., height, weight,
weight:height ratio) of current officers is related to
the number of times they encounter actor reéistance,

the foregoing study failed to identify such a relation-
ship. Therefore, there is no support from the "officer
presence”" theory to justify an increase in height and/or
weight requirements. Because of methodological limita-
tions, however, this investigation could not study
current standards; consequently, the results neither

refute nor support current requirements.

Since the "officer presence" theory might be validated

when female officers and male officers less than five

feet, seven inches are included in a study, it would

be appropriate for the Department to conduct additional
research once the height range broadens and a number of
female officers have sufficient experience in patrol
functions. Therefore, it is recommended that the

Department develop data collection forms to record
incidences of actor resistance and assault behaviors by

the actor's and assaulted officer's physical characteristics.

With this type of data any future research should nullify
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the two major limitations of this investigation: a greatly

restricted range and use of estimated frequencies of resistance,

~-167-




[,

CHAPTER 3
RELATIONSHIP OF OFFICER SIZE

TO JOB PERFORMANCE

INTRODUCTION

Another approach to studying the relationship of a
police officer's height and his/her ability to handle
the physical demands of the entry level job is to com-
pare supervisory evaluations of officer job performance
to officer height. In another phase of this project,
Sergeants in the Patrol and Traffic Divisions evaluated
officers on 18 dimensions critical to job performance.
(See Volume VII for details on methodology and a
description of the behaviorally anchored scales.)

One of the 18 behavioral dimensions was "Physical
Ability",gdefined as the "ability to handle all physical

demands which are encountered'on the job" (see Figure 1l).

It was expected that if taller officers handle the
physical aspects of the job better than shorter officers,
then the Sergeants' evaluations of "Physical Ability"
should reflect these differences. A proper study of this
relationship would encompass the full spectrum of height.
However, in this investigation only females five feet, two
inches to five feet, nine inches and males five feet,

eight inches and over could be studied because of
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FIGURE 1
PHYSICAL ABILITY

Ability to handle all physical demands which are encountered on the job.

In excellent physical condition and are able to
handle all of the physical demands of the job.
They should be among the most physically fit
officers in the department. It might be expected,
for example, that these officers would:

Be able to physically apprehend an actor of

average size after catching up with him/her
after a one mile chase.

hysmcally able to handle the iemands of the job.

hey should be as capable as mest other office.s

n any situation. Examples include:

Being able to subdue a struggling actor of
average size.

Being able to pull an " unconseious man out of a
burning car.

Being able to run as fast as an actor of average
speed and catching up with him in a chase.
Being able to Lift and carry an unconsetous
woman from a burning apartment.

I‘Phy51cally able to handle most situations, but
on occasion have not been able to handle a
situation that most other officers could have
handled. They probably do not handle the physical
demands of the job as well as most other officers.
Examples include:

Being unable to run as fast as an actor of
average speed and losing him in the chase.

Being too tired to physically apprehend an
actor of average size after catehing up with
him after a five block chase.

Not able to handle a number of the physxcal

demands of the job. They are not as physically

able as most other officers. Examples include:
Being unable to climb over a back yard fence
while chasing an actor.

quf Ln rhe area to the rlaht those offlcers who are*
o e 4 HRK % 400 RN R RO ESEREESRODIESES




prior Departmental selectior. standards and current
requirements. Therefore, the ranges for height are
restricted at the lower extireme, eliminating the heights

where a relationship might be most evident.
METHODOLOGY

Sergeants from selected Patrol and Traffic Divisions
evaluated officers under their supervision who had been
hired between 13971 and 1975 and who had been in their
current position for at least six months. Prior to
rating the officers, participating Sergeants were.
required to attend a training session where they were,
first, trained in general problems that supervisors
encounter when evaluating employees and, second, trained .

in how to complete the 18 behavioral rating scales.

Instructions for the "Physical Ability" dimension

were similar to those for the other scales. That is,
Sergeants were first provided with a list of officers

in their division who were to be rated and then requested
to cross off the name of any officer they did not
personally feel qualified to evaluate. The 18 rating
scales contained descriptions of between three to five
levels of performance. The four levels for "Physical
Ability" are approximate ratings of above average, average,

below average and very poor. Sergeants rated each officer




by writing the officer's name next to the description
which best fit. Any number of officers' names could
be written beside any of the descriptions for each di-

mension.

Height measures were coliected from officers when they
completed the Physical Task Inventory Questionnaires.

Out of a possible total of 116 officers with reliable
evaluations, complete data was available only for

58 of whom were males and 21 females. This sample was
comprised of 69 White officers, seven Black officers

and three Hispanic officers.
RESULTS

Although the "Physical Ability" performance dimension
was of primary importance to this analysis, the other
17 dimensions were included in the analysis to clarify
interpretation of any significant findings. Presented
in Table 3% are the significant correlations for the
total group as well as for male and female officers.
(Numerical signs for correlations were ‘reversed for
clarity). The Physical Ability height correlations
for the total group were extremely high and statistically
significant (.788 uncorrected and .88l corrected for
rating unreliability). In addition, taller officers

received higher ratings on effectiveness in emergency/stressiul
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CORRELATION OF HEIGHT WITH EIGHTEEN PERFORMANCE DIMENSIONS

Conscientiousness to Duty
Perceptual Vigilance
Safety Consciousness
Thoroughness in Reporting
‘ Concern for Others
Professional Condugk
Judgment and Decisfon Making
Physical and Emotiocnal Restraint
Relationships with Peers
Effectiveness in Emergency/Stressful Situations
7illingness to Risk Personal Safety - Courage
Ability to Act Independently
Investigative Thoroughness
Honesty
Physical Ability
Interpersonal Effectivenes
Job Knowledge :
Overall Rating

~ZLT-

TABLE 35

Corrected Correlationsl

'I‘otal2 Males3 Females

ek AL

Original Correlations

Total? Males® Females4

~.208%*

-, 249%%
-.353kkkk
- 28 7ThRx

-.237**
L 235%%

499K K XK
.195%

LGBl % %% LA3G6* k%%

-.186*

~.222%%
~.31Ekkk%
- 257%*%
~-.212%

2 211%
WV IIL:

. 78B* % k% . 390%kxx

1Original Pearson product-moment correlation coefficients were corrected for unrxeliability of
ent was .80; sign of all correlations was reversed for clarity.

performance ratings; reliability coeffici

Number = 79.
3Number = 58.
- 4Number = 21.

*Significant at .05 level.
**gignificant at ,025 level.
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situations, willingness to take risks, and the ability
to act independently. Taller officers also received
lower raéings on conscientiousness to duty, thoroughness
in reporting, concern for others, professional conduct,

and physical and emotional restraint.

However, when male and female officers were analyzed
separately, the significant relationships disappeared

on all dimensions except for Physical Ability in the

male sample: taller male officers were still rated

higher on physical ability than shorter male officers.
(The validity coefficient corrected for unreliable ratings
was .436). Examining the "Physical Ability" performance
dimension in more detail, Table 37 shows the distribution
of evaluation scores for male and female officers as

well as for Whites, Blacks and Hispanics. Table 38

lists height statistics for the same groups.

Significant differences were found between the Sergeants’
evaluation of "Physical Ability" for male officers

versus female officers. That is, female officers were
rated significantly lower than male officers in their
ability to handle the physical demands of the job

(Table 36). As expected, significant differences also
were obtained when male and female officers were compared
on height (Table 37). No significant differences were

found when White and Black officer evaluation scores or
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SEX OF OFFICER

Male
(N=95)

Female
{N=21)

RACE‘OF OFFICER
White
(N=102)

Black
- (N=9)

Hispanic
(N=5)

TABLE 136

"PHYSICAL ABILITY" RATINGS

BY OFFICER SEX AND RACE

Mean
Standard Deviation

Mean

Standard Deviation

Mearn

Standard Deviation

Mean
Standard Deviation

Mean
Standard Deviation

lLower ratings denote positive direction, i.e., better physical abilities.

Rating ~ test Value

l.98
.50

3.61 -=14.536%**%

.24

2.28

.77

2.16 .434

2.40 -.344

t tests compared Whites to Blacks and Whites to Hispanics.
**xx5ignificant at .005 level of confidence.
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TABLE 37

HEIGHT STATISTICS BY OFFICER SEX AND RACE

Height in
Inches t test Value

SEX OF OFFICER

Male Mean 71.36

(N=58) Standard Deviation 2.16

Female Mean 64.76 12.367%%*%

(N=21) Standard Deviation 1.90
RACE OF OFFICER

White Mean 69.64

(N=69) Standard Deviation 3.43

Black Mean 69.57 .049

(N=7) Standard Deviation 5.06

Hispanic Mean 69.00 .310

(N=3) $tandard Deviation 5.29

Lt test compared Whites to Blacks and Whites to Hispanics.
****gignificant at .005 level of confidence.
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TABLE 38
PHYSICAL ABILITY EVALUATIONS

BY SEX AND' TENURE LEVELS

- Ratingsl
Tenure
Years Males Females t test value
1 Mean 1.665 3.583 ~8. 47k ***
Standard Deviation .474 .218
Numbexr ' 2 6
il
2 Mean 2.064 3.601 ~10.46 **x%
Standard Deviation .503 .2586
Number 15 14
3 Mean 2.023
Standard Deviation .507
Numbex 10
4 Mean 1.860
Standard Deviation . 484
Number 26
5 Mean 1.914
Standard Deviation .584
Number 14

lLower ratings denote positive direction, i.e., better physical abilitiv -

Standard deviations for the groups were significantly different at Fhe

.05 level; therefore, t test was based on the separate variance estima‘

for o2, rather than the normal pooled-variance estimate.
****Significant at .005 level.
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White and Hispanic officer evaluation scores were
compared (Table 36). Further, neither Black nor Hispanic
officers differed significantly from White officers

regarding height (Table 37).

Examining the difference in male and female officer
"Physical Ability" evaluations by tenure, the data in
Table 38 show that six female officers were in the
one-year tenure group while 14 females were in the two-
year group. No significant mean differences were found
in ratings when these two female tenure groups were
compared. Males were divided into five tenure categories
and no significant mean difrerences were found between
these groups. Comparison of mean ratings for male and
female officers in equivalent tenure groups, however,
showed significant differences in the evaluation of male
and female officers. Male officers were evaluated as
having more physical ability than female officers,

Since tenure level did not appear to influence the
evaluation of "Physical Ability", further analysis

combined all male and all female tenure groups.

Figure 2 describes the relationship between height and
"Physical Ability" evaluations for males, females and
the total group. Each mark in Figure 2 represents an
officer. Female officers are indicated by triangles and

males by circles. It is clear from the scatterplot that
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when males and females are combined, there is a strong
relationship between height and "Physical Ability" ratings
(uncorrectéd correlation of .788). When females are
analyzed separately, however, no clear relationship
exists_between height and performance ratings, because
all fe;ales received relatively low ratings for Physical
Ability. When males are considered separately (circles),
a moderate relationship between height and physical
ratings is evident (uncorrected correlation of .39).
Since the data is obviously restricted (there were no
male officers under five feet, eight inches in this
investigation), the “true" relationship between the
height of potential male officers and their performance
of physical job duties is larger than obtained in this
study. (Restriction in range data were not readily
available because of applicant self screening, so a

correction factor was not applied to these results.)
DISCUSSION AND CONCLUSIOQNS

For the total sample, officers' height was significantly
related to Sergeant ratings of "Physical Ability".

When males were studied independently, the results

indicated that height was significantly related to Sergeant

evaluations of "Physical Ability". This relationship
was not evident for female officers, however. This does

not necessarily mean that a significant relationship does
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not exist for females, but only that the present study

did not find one. A serious problem with the female

sample was the small sample size. Twenty-one females is
too small a sample from which to draw any final conclusions.
A much larger sample of female officers with a wider

range of heights is needed before a thorough research

study can be made of this topic.

Another potential prcblem with the study is the‘use of
subjective rating scales as the criteria for job performance.
That is, the possibility exists that Sergeants may have
assumed that shorter officers cannot handle the physical

job duties and rated them accordingly. However; the

careful development of the research scales, the use of

job related behavioral anchors and the rater training

procedures were designed to minimize such possibilities.

In conclusion, there is some evidence to support a

height requirement for male applicants, but this con-
clusion was not affirmed by research with more objective
criteria, i.e., the "officer presence" criteria reported
in Chapter 2 of this section. Furthermore, neither study
supported a height requirement for females. Because of
research limitations and small sample sizes, this researxch

cannot support the Department's current height requirements.

but neither does the evidence refute such sélection practices:
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Therefore, it is recommended that current minimum height
and minimum weight requirements be waived until such
time as future research can be conducted with a more

appropriate and broader based sample.

Furthermore, the resolution of this issue through research
may become a moot point once the Supreme Court of the
United States rules on the height reguirement for police

officers, which is anticipated in early 1977.




CHAPTER 4

VISUAL REQUIREMENTS
INTRODUCTION

Current vision standards of the Houston Police Department
require that applicants' visual acuity be correctable

to 20/20l with corrective lenses and tha“ their uncorrected
visual acuity be at least 20/100 in both eyes. It was
initially intended to use supervisory rating; of officer
pursuit driving and marksmanship abilities as criteria

for studying wvisual acuity. Most Sergeants, however,

did not feel qualified to make such evaluations, eliminating
the use of ratings for this part of the project. As

a pilot study, therefore, it was decided to investigate
the feasibility of researching visual acuity, depth
perception, peripheral vision and glare vision by studying

cadet driving behaviors while in the Academy.

Since the medical review (see Section II of this Volume)
justified the correctable to 20/20 acuity requirement,
this project focused on the 20/100 uncorrected reugirement.
The primary reason an uncorrected vision requirement is

necessary is because the officer's job requires a great

lIf an individual has a visual acuity level of 20/50,

he/she must be 20 feet from an object to see it, whereas someone

with normal vision could see the object from 50 feet away.
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deal of physical activity (see Section I of this Volume
and the 3ob Analysis report in Volume 1IV). These activities
include running, jumping and apprehending resistant actors.
Consequently, it is very possible for an officer to lose
or break a pair of glasses or have a contact lens knocked
out when engaging in these physical activities. An
example of a typical situation for an officer might be
the following. An officer attempts to arrest an actor
and a struggle begins. During the struggle the officer
throws off, loses or breaks his/her glasses. The actor
manages to get loose, jumps into a car and drives away.
The better an officer's uncorrected vision, the better
are his/her chances of reading the actor's vehicle
license number. Further, if the officer's uncorrected
vision is extremely poor, it may be impossible for
him/her to drive a patrol vehicle in pursuit of the
actor. (It cannot be assumed that officers will always
have a spare pair of glasses or contact lensges., 1If
officers carried a spare pair on their person, the

spare also could be bfoken or lost during a struggle.

If .i1e spare pair were kept in the car, and a struggle
and chase were in an alley, the spare set would not be

of any use.)

In summary, there does appear to be jbb relevant justi-

fication for an uncorrected vision requirement; the
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question is at what level of wvisual acuity is an officer's

job performance seriously hampered?
METHODOLOGY

The sample included in this study all 72 cadets from the
Houston Police Academy Class Number 74. Each of these
cadets had recently passed the visual acuity uncorrected
requirement of 20/100 in each eye. Therefore, this study
had the limitation of not being able to investigate
individuals with vision worse than 20/100. Nevertheless,
since all cadets had recent eye examination scores in
their records and each had to complete the driving test
as part of the Academy training, the researchers con-
tinued with the study in full recognition ol the "restricted"
sample problem. This research was considered a pre-
liminary study, with the, intention that eventually a more
thorough study could be carried out by including older

officers whose vision is worse than the present regquirement.

Vision Tests: In addition to studying visual acuity, the

vision scores for four other tests were collected from
cadets' records. These tests had been administered by

the Civil Service Department nurse or an HPD officer
after the cadet was in the Academy. Since these additional
tests had not been used in the pre-employment selection

process, visual scores for these tests included both
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good and bad vision. However, because various kinds of
vision problems also may affect visual acuity in some
way, the percentage of cadets scoring low on these tests
may be smaller than the normal population (i.e., there
may be restriction in range due to the visual acuity
requirement). The additional vision tests included

the following:

1. a stereo depth examination which tested depth
perception and was administered by the nurse,

2. a field of vision examination which tested peripheral
vision and was administered by an Academy traihing
officer,

3. a distance judgment test which measured depth
perception was administered by an officer, and

4, a glare vision examination which tested the effect

of glare on vision and was administered by an officer.

Driving Tests: Driving course skills were considered

appropriate criteria for evaluating vision, because
driving is a very important part #f an officer's job.
Not only must an officer have excellent driving skills
at normal speeds, but especially when pursuing another
vehicle in traffic. Although the four Academy driving
courses used in this study were only a small sample of
the driving skills an officer must have, the courses

were very technical and designed to simulate typical
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problem situations officers encounter while driving

in the Houston area.

During the fifteenth (15th) week of training at the
Academy, cadets began a fifteen-hour pursuit driving
course which included three hours of lecture and twelve

hours of driving practice during three practice sessions.

Four driving courses (two driving ranges and two turning
ranges) were wutlined by setting up orange fluorescent
cones on a large black top parking lot (see Appendix H
for diagrams of courses). Each of the four courses had

a car and an instructor. Cadets practiced each course
during each practice period. On the third day cadets
drove each course twice, a practice run and a timed run.
Cadets wearing corrective lenses then drove the course
without their lenses. Three scores were recorded for
each course: 1) the actual time it took to complete

the course driving through it in forward and then in
reverse gear, 2) the number of cones knocked over and

3) the final score which equalled the actual time (number
one) plus five seconds for each overturned cone (number two).
For exanple, a 32 second time plus two mistakes equals a

total score of 42 seconds.

The three scores (total, time and number of mistakes) for

the two turning courses (deadend and double driveway)
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were combined, resulting in three scores for the turning
simulation. The same procedure was used for combining
the offset alley and serpentine courses, resulting in three

driving scores.
RESULTS

Table 39 lists the number of cadets at each vision level
as well as their total scores on the driving and turning
courses. The small number of cadets with vision worse
than 20/20 suggested that caution be used when inter-
preting the results. Any generalizations from such small

numbers are tenuous.

The cadets with vision 20/25 or poorer drove no worse
than cadets with normal or near normal vision. Even
cadets with 20/50 vision or pocorer tended to drive no
worse than those with normal vision. Chi-square tests
showed no significant differences between the total
driving scores of cadets with normal vision versus those
with poor vision. 1In addition, the time it took to com-
plete the courses and number of mistakes (cones knocked
over) also were analyzed, and no significant differenves
were found between cadets with normal and poor vision

(see Appendix I for detailed statistics).

Additional Vision Tests: Scores on four additional

vision tests, stereo depth, field of vision, distance
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TABLE 39

FAR VISUAL ACUITY LEVELS OF CADETS VERSUS TOTAL DRIVING SCORES

Turning Courses Driving Courses
(Good) (Poor) (Good) (Poor)
Total 72 sec. : 73 sec. 55 sec. 56 sec.
Numbexr or faster or slower or faster or slower
of Cadets (Number) (Number) (Number) (Number)
20/20 or better 32 14 18 21 11
20/22 14 7 7 7 7
J
s 20/25 ‘ 3 2 1 2 1
T
20/30 3 1 2 1 2
20/35 3 ' 2 1 3 0
20/40 1 1 0 1 )
20/50 -3 1 2 3 0
20/70 0 0 0 0 0

20/100 5 2 3 1 4




judgment and glare vision, were each compared to driving
ability. Table 40 shows that the two tests that measure
depth perception, stereo depth and distance judgment may
have some relationship to scores on the driving courses
but not necessarily to the turning courses. However,
glare vision was significantly related to the ability

to drive the turning courses. Field of vision was not
related to the ability to drive either the turning or

driving courses.

DISCUSSION AND CONCLUSIONS

When visual acuity of HPD cadets was compared to their
scores from an Academy driving course, cadets with good
vision drove no better than cadets with poor vision.
However, the small number of cadets with vision between
20/40 and 20/100, made it impossible to study adeguately
the "true" relationship. It is logical that at some
level poor visual acuity would impair driving ability.
However, with only 18 cadets with poor vision and none
with extremely poor vision, it was impossible to analyze

the point at which poor visual acuity affects driving skills.

Scores from four additional vision tests were compared to
driving skills. The results suggested that depth per-

ception might be related to skill on a driving course,

while glare vision might be related to skill on a turning
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course. More research on these vision tests is needed
before any definite conclusions can be drawn or standards

suggested.

In conclusion, because of the small number of individuals
with poor visual acuity in the present sample, this study
can neither support nor refute the present uncorrected
visual acuity requirement used by the Houston Police
Department. A research project designed to further test
this requirement with a broader range of visual acuity
scores is fecommended in Appendix J. ‘Although there is
some evidence that depth perception and glare vision

are related to driving skills, these conclusions need

to be substantiated before they should be established

as job requirements. To attain this goal; the present
research can be contained with additional cadet classes,

or extended to cover present officers.
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TABLE 40

CHI-SQUARES COMPARING VISION TESYTS TO TOTAL DRIVING SCORES

Turning Course

Vision Test XZ Value
Tested by Nurse
Far Vision 20/20
20/22 or better vs. 20/25 or worse -
20/30 or better vs. 20/35 or worse -
Sterco hepth -
Tested by Officer
Distance Judgment -
Glare Vision 4.54%%

Ficld of Vision -

*Significant at .10 level.
**gjgnificant at .05 level.

Driving Course

xz Value

3.18*

5.07**




LIST OF REFERENCES

A comprehensive bibliography that includes all reference
sources reviewed during the conduct of the study and cited

in this volume, is presented in Volume I of this report.
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CITY of HOUSTON

236D MATHENT MAYIR

POLICE DEPARTMENT

61 RIESNER STREET
HOUSTON, TEXAS 77002

TILEOHONE "V AL 101 € 3A0I0 »aD X0 e TELETVRE 1 T h g0 D

April 26, 1976

Dear fellow officer:

One of the most important aspects of the "Validation
of Selection Criteria and Promotion Procedures'" study is to
identify the physical requirements necessary for becoming a
police officer. As you are aware, this 1s an extremely
important but difficult part of our research.

To help us answer some of the critical questions, we
are asking officers hired since 1970 to complete the enclosed
survey. You should have been an officer for a least six (6)
months (past probation) to receive these materials, If you
have been with the Houston Police Department for less than
one year (including probation), please so note and return this
booklet to your superior.

Included in this booklet are instructions, some back=-
ground questions and a series of physical activity questions,
Instructions are provided which should clarify any questions
you might have. Please read them carefully before you begin.

It will be greatly appreciated if you could complete
these materials within the next five (5) working days. When
finished, please return the questionnaire in the envelope
provided to the Planning and Research Division via Departmental
mail. Upon receipt, youranswers, along with those of numerous
others, will be key-punched and computer analyzed in terms pf
groups of officer personnel performing similar jobs rather than
in terms of the performance of any specific officer,

Thanks for your assistance and cooperation..
Yours truly,
ATV T bl

T. D. Mitchell, Deputy Chief
Special Investigations Bureau

TDM/bp
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HOUSTON POLICE DEPARTMENT

SURVEY OF PHYSICAL JOB REQUIREMENTS

The purpose of this questionnaire is to collect information

pertaining to your: job and its physical demands. It will be
used to help document the requirements for police officers,

so please try to be accurate.

The questionnaire is divided into two parts with specific
instructions at the beginning of each part. In the first
part, you will be asked to estimate how many times in the
past twelve months you performed certain activities., Some
of these activities will be performed frequently, and others
rarely, if at all. In the second part, you will be asked to
describe in detail three recent incidents in which you were
involved that required some physical activity.

Before starting the questionnaire, please complete the
following information:

NAME - DATE
AGE . SEX RACE
CADET CLASS # HEIGHT WEIGHT

CURNRCNT POSITION:

DIVISION: Patrol _ ; Traffic Enforcement : Accident
Investigation ; Safety i Foot Point Control ;

Motorized Point Control .

POSITION RANK LOCATION
IMMEDIATE
SHIEZ TIME IN POSITION SUPERVISOR

LAST POSITION:

DIVISION: Patrol ; Traffic Enforcement ~; Accident

Investigation ; Safety ; Foot Point Control 5

Motorized Point Control .

POSITION  RANK LOCATION
TMMEDTATE -
SHIFT TIME IN POSITION SUPERVISOR -

If you have any questions, please contact Dr. Jerry Dubin or
Dr. Dave Finley at 529-3(15.



PART I

On the following pages are statements describing various types
of physical activities (running, lifting, restraining actors,
etc.) that may be performed by police officers. For each
statement, you are asked to indicate in the spaces provided:

"How many times in the past twelve months you have nceded
to perform this activity as part of your job"

If you have any doubts, please count situations which required
the activity whether or not you were able to perform it (i.e.,
you were unable to apprehend the actor on foot, so you stayed
in the patrol car and radioed for additional support.) You
should still count this as a time that you needed to run on
foot.

Below is an example of how responses
are to be made to each of the questions

in Part I.
4 of times in
past 12 months
As fast as £ a moderate
possible pace
Run a distance of 200 yaxds. 23 :L

In this illustration the officer indicated that there were

5 times in the past twelve months when he/she needed to run
a distance of 200 yards. Three of these times he/she needed
to run 200 yards at full speed (for example, in pursuit of
actor), and twice when £full speed was not necessary.

Each activity is stated in a very specific and detailed manner.
Be sure to read each item carefully befor. responding. Do not
mark an item unless the activity is, in fact, the activity you
needed to perform.

Most emergency or non-routine incidents will involve several
physical activities, and each aet:ivity should be counted
separately. For example, an incident requiring both pursuit
and restraint of a suspect should be counted as one pursuit
activity and alsc as one restraint activity.

We realize that you cannot remember every activity that occurred
in the last year. 'Occasionally you will have to estimate the

number of occurrences, but please try to be as precise as possible.
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ACTIVITY: RUN

——

The following statements refer to situations where you have been

required to run. Examples include running in pursuit of an actor
running in an emergency, running to be in a position to observe
something, etc.

# of times in
past 12 months
At a
As fast as moderate
-possible  pacs

Run with no obstacles in path for:

50 yards or less
100 yaxds
200 yards
300 yards
400 yards or more

1]
]

Run while going over or around obstacles
in path for:

50 yards or less
100 yards
200 yards
300 yards
400 yaxrds or more

|

|

Run up stairs (5 steps or more):

1 flight
2 flights
3 flights
4 flights or more

1]

1

Run down stairs (5 steps or more):

1 flight
2 flights
3 flights
4 f£lights or more

1

1]




ACTIVITY: CLIMB

Climb over solid barrier that
has no footholds:

(retgzhing wall, board fence, etc.)

feet
feet
feet
feet
feet
feet

W O3 W &=

Climb over barriexr that has
handholds and footholds:
(chain~link fence, decorative
concrete block wall, ete.)

feet
feet
feet
feet
feet
feet

AUs I 0o JC B )RR ¥ BTN

in
in
in
in
in
or

in
in
in
in
in
ox

Climb up a ladder or fire escape:

Climb down a ladder or fire escape:

Climb up a rope:

Climb down a rope:

height
height
height
height
height
more

height
height
height
height
height
more

Enter a building by climbing through

a window:

Height of window from surface:
feet or less

feet
feet
feet
feet

03O0 U b w

feet or more

Climb or crawl through a tight space:
(culvert, attic, under fence, through a

car window, etc.)

# times
past 12

in
months

As fast as
possible

At a
moderate
pace




ACTIVITY: RESTRAINT & COMBAT

¢ of times in
vast 12 months

By With
vourself assistanc

Acting alone or with assistance, but
without the use of weapons:

Attempt to prevent an injured indi-
vidual in distress from moving or
causing further injury to seli

Attempt to restrain a severely
disturbed individual who acts
suicidal or homocidal

Physically attempt to prevent

unruly or intoxicated/drugged

individual from causing injury
or damage

Physically attempt to keep two
irdividuals apaxr® who are fichting
or threatening each other

Attempt to restrain fleeing actor
by holding on to nim/her until
individual is subdued

Attempt to subdue one unarmed
actor wha is assaulting you

Attempt to handcuff resistin
actor

ttempt to put resisting actor
in patrol car

Attempt to subdue two or more
unarmed actors whe are assaulting
you

Attempt to disarm one or more

actor(s) assaulting you with xniZe,

club, stick, or weapon other than

firearm

%2 of times in
+ 12 mcnths

What was the total number of times you were
assaulted in the last 12 months?

How many times did you receive minor injuries
from direct person~to-person assault {(i.e.,
exclude injuries from thrown material or gunshot)?

. .

How many times did you receive major injuries

from direct person-to-person assaults (i.e.,
exclude injuries frém thrown material or gunshot)?
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ACTIVITY: JUMP

Jump over an obstacle

w N

Jump to clear a horizontal

(5o JNEN Be R U I -

Jump down f£rom a height of:

feet in height
feet in height

4 of times in
vast 12 months

From From
running standing
start start

feet or more in height

distance of:

feet
feet
feet
feet

feet or more

4 to 6
7 to 9 feet

10 feet or higher

feet

11
T T

i
1]

ACTIVITY: DRAG

Without assistance, drag an unconscious, semi-conscious or passive

resistant individual:

# times in past 12 months
individuals weight in vounds

Distance Under 50 lbs.

50-100 1bs.

100-150 lbs. 150-200 lbs.

200 lbs.+

Under 10 yds
10-19 yds
20-29 yds
30-39 yds

40 or more yds

1

1]

Without assistance, drag an object (other than person):

Weight in pounds

50-100 1lbs.

100-150 lbs. 150~200 1lbs.

1]

200 lbs.+

Distance Under 50 lbs.

Under 10 yds
10~19 vds
20~29 yds
30-39 yds

40 or more yds

11
T
1
T
T

Describe the objects:




ACTIVITY: LIFT AND/OR CARRY

TN N

Number of times in past 12 months

l. Lift/carry a person without assistance:

Person's weight in pounds

0-49 50-99 100-149 150-199

200+

Just lift, not carry

Carry a distance of:
e under 10 yds

® 10-19 yds

® 20-29 yds

e 30-39 yds

® 40 or more yds

2. Lift/carryv a person with assistance:

Persen's weight in pounds

0-49 50-98 100-143 150-199

200+

Just lift, not carry

Carry a distance of:
o under 10 yds

10-19 yds

30-39 yds

<@
o 20-29 yds
[ ]
i

40 or more yds

3. Lift/carry an obiject withuut assistance:

Chiact's weight in pounds

C+~49 50~-98 100~-149 150-139

20C+

Just lift, not carry

Carry a distance of:
e under 10 yds

e 10-19 yds

@ 20-29 yds

e 30-39 vyds
® 40 or more yds

Describe the objects:

P SR



ACTIVITY: LIFT AND/OR CARRY (Continued)

Number of times in past 12 months

4. Lift/carry an object with assistance:

Object's weight in pounds

0-49 50-29 100-149

150~-199 200+

Just lift, not carxry

Carry a distance of:
o under 10 yds
e 10-19 yds
e 20-29 yds
e 30-39 yds
& 40 or more yds

Describe the objects:

Remove and unconscious or semi-conscious
individual from a tight space (car, attic,
etc.)

# times in
vast 12 months

With Without
assistance assistance




ACTIVITY: MISCELLANEOUS

Push a stalled automobile at least 10 feet.
Break down a locked door.

Pull in order to bend or break a fixed object
(car fender, steering wheel, car door, burning
seat cushion, etc.)

Change a flat tire on an automobile or truck.

Operate eguipment which requires strength or
stamina.

Describe the type of equipment
and duration of operation:

# times in
past 12 months

Without With
assistance assistance

Hang by hands with arms fully extended

Describe what you were hanging from:

2
3
2

Estimated
# of seconds
times in reguired to
ast 12 mos pexiora

Pull vourself up on something using only vour
hands and arms and then hold with arms kbent.
(For examplie, pulling up to look over a high
fence.)

Balance on narrow ledge next to wall.

Balance on beam, fence rail, roof edge, etc.

Swim at least ten feet.




ACTIVITY: MISCELLANEOQUS (Continued)

# times in
past 12 mos.
Draw firearm from holster
Use firearms
Engage in pursuit driving
Engage in high speed driving
(non-pursuit)
Have an automobile accident when
you were driving which resulted in:
¢ minor damage/injuries

e major damage/injures

Regquired to perform job duties for extended
periods of time:

Work 2 shifts (14-16 hours) continuocusly
Work 2% shifts (18-20 hours) continuously

Work 3 shifts (22-24 hours) continuously

Estimated

4 of seconds
# times in required to
past 12 mos. perform

Other physical activities not mentioned above.

i r————

USSP




——————

PART II

Although we have just asked for information about very specific
physical activities you might perform, we realize that usually
you do a combination of several physical activities during one
incident. Therefore in the second part of this questionnaire
we would like you to describe the details and the sequence of
activities for incidents which you have performed.

On the next page, you will find an example of how to describe
a physical incident.

First, write a brief narrative description
telling what happened.

Second, using the box at the bottom of the
page, break the incident down into the different
activities performed (see the example).

After you have studied the example, please describe three
incidents in the same manner on the pages provided.




EXANPLE

PHYSICAL INCIDENT DESCRIPTION

Describe a recent incident which required the use of your
Please be specific about the details
and sequence of what happened.

phyvsical abilities.

I arrived at scene of vehicle aceident znd discovered

automobtie fender lying in roadway. Afszr stopping
traffie, I Lifted small end of Fender by gripping 1t
witth both rnands and dragged it o snsu.der o read.

When aceident invesiigasion was completed, I assisted

-

another offiber in loading car jendzr invo Lack of pick-

up truck.

CATEGORY

DESCRIPTION

ASSISTED
BY OTHERS?

Distance?

RUN Obstacles?

Max or moderate
speed?

CLIMB What?
Height?

wnhnat?
Distance?
JUMP Up, down or
across?

RESTRAINT |Duration?

& COMBAT Type actor?
Height actur?
Weight actor?

wno or wnat?

¥ of repetitions?

LIFT Weight? 120 1b. car fender Iifted Frem ground
Distance? to netight of approwimaiely 3 feet. Yes
# of repetitions? '
Wwho or what? .. . ) )

CARRY Weight? 120 i, ecar fender carrizd arvroximate-
Distance? ly & feet Yes
4 of repetitions?
ynho or wnat? . i ] )

DRAG Weight? 120 1b. car Fender dragged arvroxi-
Distance? mately 10 feet No

S S — A s, in & P . PR




PHYSICAL INCIDENT DESCRIPTION

Desc;ibe a recent incident which required the use of your
physical abilities. Please be specific about the details
and sequence of what happened.

ASSISTED
CATEGORY DESCRIPTION BY OTHERS?

RUN

Distance?
Obstacles?

Max or moderate
speed?

CLIMB

What?
Height?

TuMP

What?
Distance?
Up, down or
across?

RESTRAINT
& COMBAT

Duration?
Type actor?
Height actor?
Weight actor?

LIFT

Who or what?
Weight?

Distance?

4 of repetitiong?

CARRY

Who or what?
Weight?

Distance? ,

# of repetitions?

PRAG

Who or what?
Weight?

Distance?

4 of repetitions?




APPENDIX B

DEFINITIONS OF PHYSICAL, PSYCHOMOTOR

AND SENSORY ATTRIBUTES EVALUATED

BY THE POSITION ANALYSIS QUESTTONNAIRE (PAQ)
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ATTRIBUTE DEFINITIONS

:xplosive strength ability to expend a maximum amount of energy in
~ne or a series of explosive or ballistic acts (as in throwing, pounding,
:tc.)

wnamic strength: ability to make repeated, rapid, flexing movements
‘n which the rapid recovery from muscle strain is critical.

static strength ability to maintain a high level of muscular exertlon
‘or some minimum period of time.

soeed of limb movement: this ability involves the speed with which
iiscrete movements of the arms or legs can be made. The ability deals
«ith the speed with which the movement can be carried out after it has
seen initiated; it is not concerned with the speed of initiation of the
novement.

jate control: ability to make continuous anticipatory motor adjustments,
relative to change in speed and direction of continuous moving objects.

lusceptibility to fatigue: diminished ability to do work, either physical
or mental, as a consequence of previous and recent work done.

stamina: this ability involves the capacity to maintain physical activity
wer prolonged ;periods of time. It is concerned with the resistance of
the cardio-vascular system to breakdown.

3ody orientation: ability to maintain body orientation with respect to
talance and motion.

linesthesis: ability to sense position and movement of body members.

ipatial orientation: the ability to maintain one's orientation with
respect to objects in space or to comprehend the position of objects in
space with respect to the observer's position. :

ive~hand~-foot coordination: ability to move the hand and foot coordina-
:2ly with each other in accordance with visual stimuli.

limple reaction time: the period of time elapsing between the appearance
:Z any stimulus and the initiation of an appropriate response.

ar visual acuity: ability to perceive detail at distances beyond normal
‘tading distance.

‘ovement detection: ability to delect physical movement of objects and
0 judge their direction.

:epth perceptlon' ability to estimate depth of distances or objects
or to judge their physical relationships in space). :

#nsory Alertness: alertness over expanded periods of time.




APPENDIX C

JOHN J. COSTANZI, M.D.




NAME :

PRESENT POSITION:

ACTIVE RESERVE STATUS:

BIOGRAPHICAL:

EDUCATION:
1953
1957
1961
1961-1962
1962-1965
1965-1966
1968
1966

1967

1971

John J. Costanzi

Associate Professor of Medicine
University of Texas Medical Branch Hospitals
Galveston, Texas 77550

Flight Surgeon and Commander, 924th Medical Unit,
U.S. 2ir Force

Date of Rirth: April 25, 1936
Place of Birth: 0ld Forge, Pennsylvania

Marital Status: Married.
Children: Five
Home Address: 15535 Pleasant Valley Rd.

Houston, Texas 77058

0ld Forge High School, 0ld Forge, Pernsylvania

B.S.: University of Seranton: Scrantcn, Pennsylvania

M.D.: Georgetown University School of ¥edicine: washington, D.C.

Intern, Walter Reed General EHespital: ¥Washincion, D.C.

Resident, Internal Medicine, wilford Hall USAF Medical Center

Fellow, Hematology-Oncolcgy, Wilford iall USAF Medical Center

Graduate, Primary Course In Aerospace Medicire,Brooks AFB,Texas

ACP Course in "Medical Genetics," Johns Hopkins University
School of Medicine

ACP Course in "Medical Oncology," M.D. Anderson Hospital,
Houston, Texas

ACP Course MAdvances in Medical Oncologv," M.D. Anderson
Hospital, Houston, Texas

PROFESSIONAL AND TEACHING EXPERIENCE:

1966-Jguly 1972
1967-~July 1972
1969~July 1972
1972-Aug 1973
Aug 1973-Present
Aug 1972-1975
June 1975-Present

June 1975-Present
December 1975~Pres.

Assistant Chief, Hematology-Oncology Service: Wilford
Hall USAF Medical Center
Director, Intern Educaticn, wilford HFall USAF Medical
Center
Clinical Assistant Professor of Xedicine, University of
Texas Medical Schoecl at San Antonio, Texas
Assistant Professor of Medicine, Department cf Internal
Medicine, University of Texas Medical 3ranch,Galveston,Texas.
Associate Professor of Medicine, Department of Internal Medicine
University of Texas Xedical Branch at Galvestcn, Texas
Program Director, Clinical Cancer Center Planning Grant
Principle Investigator, Immunotherapy Program Project Grant
Program Director, Cancer Center
Principle Investigator, Southkwest Oncolcgy Group Grant

RESEARCH ACTIVITIES: (1969-Present)

(1) Phase I,IT, and III Studies of Anticancer Drugs through
the Southwest Oncolcgy Group.

(2) Role of complement activation associated with a monoclonal
cryoglobulin '

(3) Effects of oral contraceptives on serum VItamin Bya and
Byp binding proteins
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1972«Present

1973~Present

1973-Present

197 3~Present

1973~Present
1973=Present

Southwest Oncology

187 3~Present
1972-1973
1972-1973
197 3~Present
1969~1972
1872-1973
l1975~Present
1l974-«Present
1974=-Present
1974-Present
1974=-Present
1974~-Present

1974~Present

Curriculum Vitae =- John J. Costanzli (Continued) Page 2

(4) Development of a hemagglutination inhibition techniqu
for measuring serum and urir.: erythropoietin.

(5) Prospective study on the clinical significance of the
peripheral blood buffy coat supravital LE cell test,

(6) Development of an immunologic profiles to determine
Immunocompetency of cancer patients.

{7) Immune reconstitution in cancer patients using an act:
lymphokine of fraction and thymosin.

(8) Chemoimmunotherapy in adults with acute leukemia in
remigssion utilizing thoracic duct cannulation for T-ci
protection.

(9) Double blind study-Butorphaneol verses Morphine for
pailn in cancer patients.

COMMITTEE RESPONSIBILITIES:

Program Director, Clinical Cancer Center Planning Commltta

The University of Texas Medical Branch

Member, Curriculum Committee, The University of Texas Medi

Branch

Member, Department of Medicine MSRDP Committee, The Univer:

of Texas Medical Branch '

Faculty Advisory Committee -~ SAMA - UTMB - National Studen

Research Forum, The University of Texas Medical Branch

Member, University of Texas System Cancer Committee on Edur |

Board of Directors, American Cancer Society, Galveston Cou.
. \

Group |

Chairman, Melanoma Committee |

Chairman, Peer Review Committee

Member, Constitution and By~Laws Committee

Member ,Membership Committee

Member, Chronic Leukemia

Member, Immunotherapy Committee

Member, Executive Committee

Member, Department of Medicine, House Staff Evaluatlon Com
The University of Texas Medical Branch

Member, Committee on Liascn, Amerlcan Cancer Society,
Galveston County.

Chairman, Professional Educaticn Committee, American Cance.
Society, Galveston, County

Chairman, Cancer Committee of Medical Staff, University of
Texas Medic¢al Branch

Member, Executive Committee of Medical Staff, Unlver51ty
of Texas Medical Branch, Galveston, Texas

Member, Ad Hoc Coordinating Committee for Basic Science
Core, University of Texas Medical Branch, Galveston, Texas




Curriculum Vitae - John J. Costanzi (Continued)

TEACHING RESPONSIBILITIES AT UTMB

(1)
(2)
(3
(4)
(5)
(6)
(7)

(8)
(9)
(10)
(11)
(12)

Lecture Freshmen iIn Biochemistry

Work in Cell Biolc¢gy Lab with Freshmen

Work in I.C.M. as Group leader and class lecturer
Lecturer—~ Jr. Core Curriculum - Hematology-Oncology
Weekly COncology Teaching Sessions

Bi-monthly Oncology Pathology Conferences
Multidisciplinary Conferences such as Head and Neck Tumor
Conference and OB-Gyn Conferences

- §taff Teaching~Internal Medicine Wards

Staff Teaching-Hematology Consult Service

Staff Teaching-Oncology Consult Service

Oncology Staff Clinic

Numerous Intramural and Extramural Post Graduate Courses
Teaching and Lecturing.

Page 3
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Curriculum Vitae - John J, Costanzi (Continued) Page 4

MEMBERSHIP IN SCIENTIFIC SOCIETIES:

HONORS':

1956
1956
1961
1969
1969
1969
1971
1973

*rellow, American College of Physicians
*Member, American Society of Clinical Oncology
*Member, American Assoclation for Cancer Research
tMember, American Society of Hematology
Member, American Federation for Clinical Ressarch(AFCR)
*San Antonio Research Club (Affiliate AFCR) - Vice President,:
*Member, Southwest Cancer Chemotherapy Study Group
(Member, Chronic Leukemia Committee)
(Member, Immunotherapy Committee)
(Chairman, Melanoma Committee)
(Membership Cermittee)
* (Member~Executive Committee)
Member, Texas Medical Associaticn
Member, Galveston County Medical Associlation
Board of Directors, american Cancer Society, Galveston Count.
Member, Senior, Society of Air Force Phusicians
Member, American Medical Association
Member, Active, New York Academu of Sciences
Board of Governers, Lawrence Rotondi Loan rFind
Georgetown Medical School, Washington, D.C.
Member, Southern and Western Head and Neck Cncology Group
Member, Gynecalogy-Oncelogy Group

Who'!s Who in American Colleges and Universities

Alpha Sigma Nu Naticnal Horor Society

Jacobl Award in Pedlatrics (Georgetown Xedical School)

Air Force Commendation Medal

Surgeon General's award (USAF) Zfor Scientific Achievement
Aerospace Medical Division (AMD) Award--Tezcher of the Year
Research and Development Award(USAF): Clinical Medical Rese:!
Who's Who in Texas

ADDITIONAL INFORMATION:

1960-1972

*MEMBERSHIP ELECTED

Military Service: United States Alr Force, Lt. Colcnel

Medical Licensure: Diplomate, National Zcard of HYedical
Examiners, State of Pennsylvania: State of Texas

Specialty Boards: Certified, Zmerican Zcaré of Internal
Medicine: Certified, Medical Cncclcgy
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BIBLIOGRAPHY:

A.

Published Articles in Journals

1.

10.
1.
12.
13.

l4l

15.

Costanzi, J. J., Coltman, Clark, Tennenbaum, and Criscuolo; 1965;
Cryoglobulinemia associated with a macroglobulin: studies of a

~17-5S cryoprecipitating factor; Am J Med 39:163

Costanzi, J. J., Coltman: 1967: Essential cold precipitable Kappa
type IgG associated with cold urticaria I; Clinical Observations;
J Clin & Exp. Immunel 2:167.

Gams, Costanzi, J.J., Coltman: Aug 1967; Characterization and classi~
fication of the light chain composition of a macreomolecular cryopreci-
pitate; AMLC-TR-67-9.

Costanzi, J. J., Coltman: 1969; Combination chemotherrapy using
cyclophosphamide, vincristine, methotrexate and 5-flucrouracil In
solid tumors; Cancer 23:589.

Murphy, Costanzi, J. J.: 1969: Pseudotumor cerebri asscciated with
pernicious anemia; Aann Int Med 70:777

Costanzi, J. J.: 1969: Anemia following partial gastkrectomy:
Tex Med 65:66-69.

Costanzi, 5. J., Coltman, Donaldson; 196%9: Activation of complement of
monoclonal cryoglobulin associated with cold urticaria;
J Lab Clin Med 74:902.

Carmel, Coltman, Yatteau, Costanzi, J.J.: 1970: The asscciation of
paroxysmal nocturnal hemoglobinuria with erythrolevkemia: § Engl J
Med 283:1370.

Coltman, Costanzi, J.J., Dudley, Haut, Lane, Gehan: 1971: Further
Clinical studies of combination chemotherapy usirc cytoxan, vincristine,
methotrexate and 5-fluorouracil in solid tumors; Am J Med Sci 261:73

Costanzi, J.J.: 1972: Cyroglobulinemia. Classification and clinical
picture: Med Times 100:55.

Perez, Harklercad, Castanzi, J.J.: 1972: Pulmonary effects of
bleomycin: Am Rev Resp Dis Vol 106:909

Spigel, Coltman, Costanzi, J.J.: 1873: Ccmbination chemotherapy
for disseminated breast carcinoma: Arch Int Med 132:575.

Costanzi, J.J., Goldstein, A. 1973: Role of Immunotherapy iIn Cancer:
American Family Physician 8:150-154.

Frei, II, E., Luce, J.X., Gamble, J.F., Coltman Jr., C.A., Costanzi, J:.J.,
1973: Combination Chemotherapy (MOPP) in the Remission Induction and
Maintenance of Advanced Hodgkin's Disease. Aann Int Med, Vol 79: 376, 1973.

Mims, C.H., Costanzi, J.J.: 1974. Conversion of Hcdgkin's disease to
lymphoblastic lymphosarcoma: Oncoloim: 29: 720-242
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published Articles in Journals - Continued

16.

17.

Papermaster, B.W., Holterman, 0.A., Klein, E., Djerassi, I.,

Rosner, D., Dao, T., Parnett, S., pobbin, D., Costanzi, J.J.,

A lymphokine fraction with tumor regression properties for car-

cinoma of the breast and other malignancies. Trans. Proc. March, 1975,

Costanzi, »hn J., et al: Combination chemotherapy for disseminated
malignant melanoma. Cancer, 35:342 (1975)
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B.

Published: Abstracts

l. Coltman, Costanzi, J.J., Donaldson: Role of Clgq, Clr and Cls
Associated with a monoclonal cryoglobnlin (J Lab Clin Med 74:6864, 1969)

2. Costanzi, J.J.: Erythrocyte stimulating factor (ESF) measured by
hemagglutination inhibition. (3bstract for ACP Regional, Biloxi,
Miss, Feb 1971)

3. Panettiere, Costanzi, J.7.: Adjunctive hypertransfusion in the surgical
management of sickle cell disease. (Abstract for ACP Reglonal, Biloxi,
Miss, Feb 1971)

4. Panettiere, Costanzi, J.J.: Resistant idiopathic thrombocytopenic
purpura treated with ¢hlorambucil. (Abstract for ACP Regional, Biloxi,
Miss, Feb. 1971)

5. Costanzi, J.J.: An evaluation of the hemagglutination inhibition
assay for serum erythropoietin. (Clin Res 21:550, 1973)

6. Jenkins, Costanzi, J.J.: Effects of single and combined chemotherapeutic
agents on hematopoletic colony forming units in mice. (Clin Res 21:647,
1973)

7. Pepe, Costanzi, J.J., McPhaul. C(Clinical significance of the supravital
lupus erythematosus cell test. (Clin Res 21:584, 1973)

_ 8. Quagliana, J., Costanzi, J.J., O'Bryan. R.A. Phase II Study of
5=Azacytidine (5-Aza} in the treatment of Solid Tumors: Proc. Amer
adssoc Can Res 15:483, 1874

9. Papermaster, B., Costanzi, J.J., Hollerman, O.A. Rossner, O, Klein, E.,
Dao, ., and Djerassi, I. A lymphokine fraction inducing Regression
in Human Breast Cancer Lesions: Proc of 5th International Congress
of the Transplantation Soclety, Jerusalem, 1874.

10. Costanzi, J.J., Griffiths, C., Gagliano, R., Loukas, D., Barranco, S.:
Bleomycin infusion for disseminated squamous cell carcinoma. Clin

Res 23:18 A4, 1975 )

11, Costanzi, J.J., Griffiths, C., Gagliano, R., Loukas, D., Barranco, S.:
Bleomycin infusion for disseminated carcinoma: Proc ASCO 16:226, 1975.

1l2. Costanzi, J.J., et al. The use of Thymosin in patients with
disseminated neoplasia. Proc. AACR 16:135, 1975.
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In Press

l. Brugo, E., Larkin, E., Costanzi, J.J.: Granulocytes Sarcoma: Aan
Electron microscopic study., Cancer

2. Sakai, H., Gagliano, R., Loukas, D., Goldstein, A., Costanzi, J.J.:
Thymosin induced increase in E-Rosette forming capacity of
lymphocyte in patients with malignant neoplasms. Cancer

3. Goldstein, A.L., Wara, D., Amman, A., Sakal, H., Harris, N., Thurman, G,
Hooper, J., Cohen, G., Goldman, A., Costanzi, J.J., McDaniel, M.C.:
First Clinical Trial with Thymosin: Reconstitution of T-cells in
batients with cellular immunodeficiency diseases. Transplantation
Proceedings.

Subnmitted:

l. Pepe, P., Costanzi, J.J., McPhaul, J.: The Supravital LE(Lupus
Erythematosis) Preparation: Description and Clinical Significance.

2. Gagliano, R.G. and Costanzi, J.J. Paraplegia following intrathecal
methotrexate. Report of a case and review of the literature.
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Bresentations:

.

2.

5.

8.

10.

11.

Costanzi, J. J., Coltman: May 3, 1964: Cryoglobulinemia associated with
a macroglobulin: studies of a 17-55 cryoprecipitating factor: Clin Res
12:234, 1964: (Presented to American Federation for Clinical Research,
Atlantic City, N.J.)

Costanzi, J.J., Conrad: The effect of thrombocytopenia on various
measurements of blood clotting: (Presented to Annual meeting of the
Society of Air Force Internists and Allied Specialists, Wright-Patterson
AFB, Ohio, Feb. 1965)

Costanzi, J.J., Grisham: A quantitative technique (with namogram) to
measure clot retraction. (Presented at Annual meeting, Society of Alr
Force Internists and Allied Specialists, Wright-Patterson AFB, Ohio,
Feb 1965)

Costanzi, J.J., Coltman: Essential cold precipitable Kappa type IgG
associated with cold urticaria: Clin Res 14:330, 1966: (Presented to
American Federation for Clinical Research, Atlantic City, N.J., May 1,.
1966)

Costanzi, J.J., Coltman: Combination chemotherapy resistant solid
tumors (Presented at Annual meeting, Society of Air Force Internists and
Allied Specialists, Biloxi, Miss, Feb 28, 1967.)

Costanzi, J.J., Coltman, Donaldson: Activation of complement by a
monoclonal cryoglobulin associated with cold urticaria. J. Lab. Clin
Med. 40:988, 1967. (Presented to Central Society for Clinical Research,
Chicago, Illinois, Nov 3, 1967)

Costanzi, J.J., Coltman: Cryoglecbulin: a New look. (Presented at
Annual Meeting, Society of Air Force Physicians Regional ACP meeting,
Wilford Hall USAF Hospital, San Antonio, Texas, Feb, 1968)

Cestanzi, J.J., Coltman: High dose intermittent ccombination chemotherapy
for disseminated solid tumors. Report on 100 cases. (Presented to
Annual meeting, Society of Ailr Force Physicians Regional ACP meeting,
Biloxi, Miss., Feb 7, 1969)

Costanzi, J.J.: Adjuvant Therapy in acute leukemia. (Blocd Club,
Annual meeting, Society of Air Force Physicians Regicnal ACP meeting,
Biloxi, Miss, Feb 7, 1969)

Costanzi, J.J.: Postgastrectomy anemia. (Presented to Annual Meeting
of the Texas Medical Association, San Antonio, Texas , May 3, 1969)

Coltman, Costanzi, J.J., Donaldson: Role of Clg, Clr, and Cls Associated
wlth. monoclonal cryoglobulin. (Presented to the Central Society for
Clinical Investigation, Chicago Ill, Nov 1, 1969) J. Lab £lin Med

74:864, 1969 (Abst)
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Presentatlions: Continued

12,

13'

14.

15.

16.

17,

18.

19Q

20.

21.

22.

23,

Coltman, Panettiere, Costanzi, J.J.: Celiotomy in the staging of Hodg;
disease, Clin Res 18:610, 1970, (Presented to Regional ACP Meeting,
Society of Air Force Physicians, Biloxi, Miss, Feb 26, 1971)

Costanzi, J.J., Davis: Erythropoietic protoporphyria. (Presented to
Regional ACP meeting, Society of Air Force Physicians, Biloxi, Miss,
Feb 27, 1971)

Costanzi, J.J., Young, Carmel: Anemia in women on oral contraceptives,
(Presented to Regional ACP meeting, Society of Alr Force Physicians,
Biloxi, Miss, Feb 27, 1971)

Costanzi, J.J.: Basic principles of chemotherapy in the management of
malignant diseases: chemotherapy in GU neoplasia. (Presented te 19th
Annual Symposium, Soclety of Air Force Clinical Surgeons, San Antonio,
Texas, May 1971)

Reynolds, Greenbery, Costanzi, J.J., MacKenzie: Post~operative heart
valve hemolytic anemia due to anti-M IgM antibody. Clin Res 20:229,

.1972. (Presented to USAF Regional Meeting, American College of

Physicians, Washington, D.C., 24 Feb 1972.)

Spigel, Costanzi, J.J.: Combination chemotherapy in the treatment of
disseminated breast cancer. .(Presented to USAF Regional Meeting,
American College of Physicians, Washington, D.C., 24 Feb 1972)

Spigel, Costanzi, J.J., Coltman: Treatment of lung cancer with
combination chemotherapy. (Presented to USAF Regional Meeting,
American College of Physicians, Washington, D.C., 24 Feb 1972)

Coltman, Costanzi, J.J.: Serum vitamin B and B,., binders in chronic
myelogenous leukemia. (Presented to USAF Reglonai Meeting, Americqn
College of Physicians, Washington, D.C., 24 Feb 1972)

Costanzi, J.J., Young, Carmel: Changes in serum vitamin B,, and

By» binders associated with oral contraceptives. = (Presented to USAF
Regional Meeting American College of Physicians, Washington, D.C.,
24 Feb 1972)

Perez, Harkleroad, Costanzi, J.J.: Adcute bleomycin lung. {Presented
to USAF Regional Meeting, American College of Physicians, Washington
D.C., 24 Feb 1972)

Costanzi, J.J.: Combination Chemotherapy in the treatment of dissemin
malignant melanoma.  (American Soclety of Clinical Oncologye Plenary
Session, Atlantlc City, 10 April 1973)

Jenkins, V., Costanzi, J.J.: Effects of §ingle and Combined Chemo-
therapeutic agents on Hematopoletic colony forming units in ricge.
(International Congress of Experimental Hematology, Paris, Franch, Jun
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Presentations: Continued

24.

25.

26,

27.

Quagliana, J., Costanzi, J.J., 0'Brian, R.: 5-Azacytidine: Clinical
Phase II Study. 65th Annual meeting of American Asscaciation for
Cancer Research, Houston, Texas 1974)

Papermaster, B., Costanzi, J.J., Hollerman, O.A., Rosner, D., Klein, E.,
Dbao, T., Djerassi, I.: A lymphokine Fraction inducing regression in
human breast cancer lesions. (Fifth International Conference of the
Transplantation Society, Jerusalem, 1974)

Costanzi, J.J., Griffiths, C., Gagliano, R., Loukas, D., Barranco, S.:
Bleomycin infusion for disseminated squemous cell carcinoma.(Presented
to Southern Sectiqp, American Federation for Clinical Research, New
Orleans, Loulsiana, January 30, 1975)

Costanzi, J.J., et al: The use of Thymosin in patients with disseminaved
neoplasia. (Presented to annual meeting, American Associatios for Cancer
Research, San Diegeo, Cal. May 8, 1975)
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APPENDIX D
ANALYSIS OF PHYSICAL ACTIVITIES BY

PATROL SHIET
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TABLE D1
JUMPING OVER OBSTACLE

STANDING OR RUNNING START

PERCENT OFFICERS PERFORMING

Minimum Number Times in Last Year:

Once Twice Bi~Monthly
Four Feet or Higher
Patrol shift I A 33% 25% 8%
Patrol Shift II - 36% 26% 9%

Patrol Shift III 39% 31% 15%
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Distance

TABLE D2

JUMPING ACROSS OBSTACLES

FROM RUNNING OR STANDING START

Cleared

Patrol

Shift I

4 Feet

5 Feet

6 Feet

7 Feet

Patrol

or More

or More

or More

o1 More

Shift IT

4 Feet

5 Feet

& Feet

7 Feet

Patrol

of More

or More

or More

or More

shift IITI

PERCENT OFFICERS PERFORMING

Minimum Number Times in Last Year:

4 Feet

S Feet

6 Ieet

7 Feet

or More

oxr More

or More

or More

_Once

67%

42%

25%

8%

71%

42%

26%

8%

75%

47%

26%

8%

Twice

Bi-Monthly

58%

33%

17%

6%

64%

37%

20%

65%

40%

21l%

31%

14%

6%

37%

18%

6%

46%

22%

10%




TABLE D3

JUMPING DOWN FROM HEIGHTS

PERCENT OFFICERS PERFORMING

Minimum Number Times in Last Year:

Once Twice Bi-Monthly
Jumping Down Height
Patrol sShift I
4 Feet or More 67% 42% 17%
7 Feet oxr More ) 25% 17% -
10 Feet or More ' 8% - -
Patrol Shift II
4 Feet or More 77% 64% 30%
7 Feet or More 37% 28% 10%
10 Feet or More 17% A 8% 2%
Patrol Shift IIT
4 Feet or More 84% 80% 48%
7 Feet or More 52% 42% 18%

10 Feet or More ) 17% 9% -
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TABLE D4

CLIMBING OVER BARRIERS

WITHOUT FOOTHOLDS AS FAST AS POSSIBLE

PERCENT OFFICERS PERFORMING

Minimum Number Times Last Year:

Once Twice Bi-Monthly
Height of Climb
Patrol Shift I
4 Feet or Morxe 64% 53% 19%
5 Feet or Morxe 47% 36% 11s
6 Feet or More 36% 22% -
7 Feet or More 14% - -
8 Feet or More - - -
Patrol Shift II
4 Feet or More 60% 51% 24%
5 Feet of More 52% 35% 16%
6 Feet or More 37% 25% 9%
7 Feet or More 17% 10% 3%
8 Feet or More | 7% 3% -
Patrol sShift ITI
4 Feet or More 68% 59% 30%
5 Feet oxr More 60% 45% 19%
6 Feet or More 44% 31% 13%
7 Feet or More 20% 11% 5%

8 Feet or More 7% 5% 3%




TABLE D5

CLIMBING OVER BARRIERS WITH FOOTHOLDS

Height of Climb

Patrol Shift I

4 Feet or

5 Feet or

6 Feet or

7 Peet or

8 Feet or

More

More

More

More

More

Patrol Shift II

4 Feet or

5 Feet or

6 Feet or

7 Feet or

8 Feet or

More

More

More

More

More

Patrol Shift IXI

4 Feet or

5 Feet or

6 Feet or

7 Feet or

8 Feet or

More

More

More

More

More

AS FAST AS POSSIBLE

PERCENT OFFICZRS PERFORMING

Minimum Number Times Iast Year:

Oonce

58%

44%

25%

11%

67%

57%

51%

31%

20%

Twice

50%

36%

36%

14%

8%

60%

41%

33%

17s%

9%

65%

51%

43%

23%

15%

Bi-Monthly

28%
19%
11s

6%

3l%

19%

13%
6%‘

3%

44%
33%
20%
12%

8%




TABLE D6

PULL UP USING ARMS ONLY AND HOLD POSITION

PERCENT OFFICERS PERFORMING

Minimum Number Times in Last Year:

Once Twice Bi-Monthly

Seconds Held Position

Patrol Shift I

1 Second or More 67% 53% 17%

5 Seconds or More 36% 33% 8%
10 Seconds or More 25% 25% 6%

Patrol Shift II

1 Second or More 70% 58% 20%

5 Seconds or More 49% 45% l4s
10 Seconds or More 31% 28% 8%

Patrol Shift III

1 Second oxr More 71% 65% 38%

5 Seconds or More 54% 47% 31%

10 Seconds or More 38% 33% 25%




TABLE D7

LIFT ONLY - 150 PQUNDS OR MORE

ratrol shift 1
{Wwith Assistance)

Persons
Objects
(Wi.thout Assistance)
Persons
Objects

Patrol shift II
{With Assistance)

Persons
Objects
(Without Assistance)
Persons
Objects

patrol Shift IIT
(With Assistance)

Persons

Objects

(Without Assistance)
Persons ‘

Objects

PERCENT OFFICERS PERFORMING

Minimum Number Times in Last Year:

Once

33%

14%

28%

17%

49%

13%

46%

11%

53%

12%

43%

7%

Twice
Wies

25%

8%

8%

44%

12%

37%

7%

45%

7%

34%

6%

Bi~Monthly

3%

3%

133

4%

B%

3%

14%

2%

8%

2%




TABLE D8

CARRYING PERSONS OR OBJECTS WITHOUT ASSISTANCE

PERCENT OFFICERS PERFORMING

Minimum Number' Times in Last Year for:

YR I

RPN PV AL L T PN €71 0 PP PR D S L S

o 2 ¢

50 POUNDS 100 POUNDS
Distance Once Twice Bi-Monthly Once Twice Bi-Mont;;;
Patrol Shift T
Lift Only 69% 61% 31% 53% 42% 17%
Carry Some Distance 64% 42% 14% 36% 19% 8%
10 Y¥ds. or More 39% 25% 8% 17% 8% 6%
20 Yds. or More 28% 17% 8% 1l4% 6% 3%
30 Yds. or More 19% 1l% 6% 6% 3% 3%
40 Yds. or More 11% 6% 3% 6% 3% 3%
Patrol Shift IT
Lift Only 73% 66% 43% 70% 66% 34%
Carry Some Distance 61% 45% 22% 53% 41% 10%
10 Yds. or More 35% 24% 12% 26% 15% 5%
20 Yds. or More 22% 14% 10% 15% 7% 2%
30 ¥Yds. or More 15%‘ 8% 4% 11% 5% 2%
40 Yds. or More 11% 5% 2% 8% 2% 1%
Patrol Shift IIX
Lift Only T2% 60% 37% 60% 52% 34%
Carry Some Distance 49% 37% 19% 40% 27% 13%
10 Yds. or More 29% 19% 9% 20% 1is 6%
20 Yds. or More 17% 12% 5% 13% 8% 3%
30 Yds. or More 13% 8% 3% 10% 6% 1%
40 Yds. or More 10% 5% 3% 8% 3% 1%




TABLE D9

LIFT AND CARRY PERSON WITH OR WITHOUT ASSISTANCE

PERCENT QFFICERS PERFORMING

Minimum Number Times in Last Year:

Once Twice Bi~Monthly
Weight of Person Carried

Patrol Shift I

50 Pounds or More 72% 58% 39%
100 Pounds or More 725 56% 36%
150 Pounds or More 67% 47% 14%
200 Pounds or More 25% 22% 3%
Patrol Shift II

50 Pounds or More 85% 82% 60%
100 Pounds or More 84% , 81% 59%
150 Pounds or More 75% 70% 49%
200 Pounds or More 37% 3l% 14%
Patrol Shift III

50 Pounds or More 81% 79% 36%
100 Pounds or More ‘ 81% 79% 56%
150 Pounds or More 75% 70% 45%

200 pPounds or More 28% 22% 10%

e A s X, Y et
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TABLE D10

PHYSICAL TASK INVENTORY RESULTS

FOR DRAGGING INDIVIDUALS WITHOUT ASSISTANCE ONE OR MORE TIME

PERCENT OFFICERS PERFORMING

Weight of Individual:

100 Pounds+ 150 Pounds+ 2C0 Pounts+

Patrol Shift I

Any Distance 58% 47% 11s
10 Yds. or Morxe 42% 28% 6%
20 Yds. or More 19% 8% 6%
30 ¥ds. ox More 11l 6% 8%
40 ¥ds. or More 8% 6% 6%
Patrol Shift Il
Any Distance 70% 57% 22%
10 ¥és. or More 38% 32% 13s
20 Yds. or More 16% 13% 5%
30 Yds. or More 7% 6% 3%
40 Yds. or More 5% 4% 1%
‘Patrol Shift III
Any Distance 74% 62% 26%
10 Yds. or More 42% 35% 9%
20 Yds. or More 25% 17% 7%
30 Yds. or More 17% 13% 6%
40 Yds. or More 14% 10% 4%




TABLE D11l
PHYSICAL TASKX INVENTORY RESULTS

FOR RESTRAINT AND COMBAT - ALL PATROL (N = 7 )

PERCENT OFFICERS PERFCORMING

Minimum Number of Times in Last Year:

Total Resistance with Assault Once Twice Bi-Montnly
® Patrol I 78% 56% 28%
® Patrol II 81% 71% 43%
@ Patrol III 87% 76% 49%
e All Patrols 83% 71% 44%

Regtrain Pleeing Actor

® Patrol I B6% 72% 25%
® Patrol IIX 90% 8l% 45%
e Patrol IIX 90% 87% 51%
@ All Patrols 89% 82% 46%

Handcuff Resisting Actor

¢ Patrol I 923 86% 31%
e Patrol II 96% 913% 35%
@ Patrol III o8% 94% 59%
e All Patrols 96% 9l1% 54%

Put Resisting Actor in Car

@ Patrol I 92% 83% 39%
® Patrol II 87% 91% 50%
® Patrol IIT 98% 95% 64%
e All Patrols 26% 91% 55%

Total Resistance without Assault

@ Patrol I 97% 94% 75%
e Patrol II 98% 98% 88%
® Patrol III 100% 98% 94%
@ All Patrols o8% 97% 89%
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APPENDIX E

COPY OF "PULL UP AND HOLD" QUESTIONNAZRE




CITY of HOUSTON

FRED HOFHEINZ, MAYOR

POLICE DEPARTMENT

61 RIESNER STREET
HOUSTON, TEXAS 77002
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.,!‘;j'f'r; 8. G. BOND

<355 cHIER OF PoLICE Janvary 18, 1977

Dear Officer

Recently you participated in the 'Validation of Selection
Criteria and Promotion Procedures" study being conducted for the
Department by the firm of Lifson, Wilson, Ferguson, and Winick,
Your involvement included completing the "Physical Task Inventory"
which requested information regarding the physical activities
required to perform yowr job for the prior 12 month period. It
has been determined that mo~¢ :pecific information concerning one
area is needed to complete the study.

One item requested that you indicate the number of times
during the last 12 months you were required, in the line of duty,
to '"pull yourself up on something using only your arms and then
hold with arms bent." On your questiounaire you respounded that
you had engaged in such activity times.

The form attached requests that you provide information
regarding the heights of the various objects or structures on
which you had to pull up and whether you received assistance in
pulling up to that height by standing on some object or by being
boosted by another person. If you received any assistance, it is
also requested that you indicate the height of the object which
aided you or the height of the boost you received from the
individual. WNOTE: Please provide the data for the same 12 menth
period as indicated in the original questionnaire.

Your additional participation is greatly apprwciated and
is vital to the successful completion of the study. Please
complete the attached form and return it to the Planning and
Research Division, c¢/o LWFW by Tuesday, January 25, 1977,

Yours truly,

TATPN o8,

T. D, Mitchell, Assistant Chie
"Validation Study"”
Project Director

TDM/SRL/bp
attachment
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NUMBER OF TIMES YOU PULLED YOURSELF UP ON SOMETHING USING ONLY YOUR HANDS
AND ARMS AND THEN HELD YOURSELF UP WITH ARMS BENT (I.f., PULLING UP TO
LOOK OVER A HIGH FENCE, PULLING UP TO INVESTIGATE ATTIC OR ROOF, ETC.):

IGHT PULLED
up TO

feet or less
1/2 feet
feet

1/2 feet

8 feet

1/2 feet

9 feet

10
11l
12
13

14

16
17

18

T n

1/2 feet
fcecet
feot
foeot
feet
feeot
feet
foet
feet
feet

Ty

# TIMES

DID YOU RECEIVE A BOOST OR AID?

TYPE OBJECTY PERSON OR HEIGHT OF BOOST
PULLED UP ON TYPYE. OBJECT OR OBJECT'S HEIGHT




APPENDIX F
COMPUTATION OF CARRYING AND

LIFTING FORCES .
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CALCULATION OF LIFTING REQUIREMENTS

WHEN TWO OFFICERS LIFT AND CARRY AN ACTOR

Based on the feedback obtained from the Physical Task Inventory,
it was determined that Officers (in pairs) were freguently re-
quired to lift and carry actors as part of their assignments.

By recognizing that the human body 1s not symmetrical, the
following method of calculation was utilized to approximate the
greater lifting demands placed on one of the two officers. The
actor was assumed to be "“average," that is, 5'1l0" and 150 pounds
(male). The problem was simplified to a "free-body diagram"
common to engineerirg principles of force determination. The

assumptions used to set up the problem were:

e Actor was not struggling;

@ Carrying points of contact were under tﬁe arms
and at the knees;

@ The actor was "average;" and

e Trial studies reflected that the body would assume
an apvroximate "L" shape with the back exhibiting
an 80 degree angle with the reference surface

(street, floor, ground, etc.)

By referring to the above assumptions, the position used in the

calculation was as follows:




LT iy A

CARRY CARRY
POSITION POSITION
A B

By utilizing the "average" male anthropometrics the "free body

diagram” would be as follows:

T = total force
required = a 1lift
plus a slight pull.

WEIGHT
(CENTER OF GRAVITY)

Of interest to this calculation is the maximum force required
to 1lift and carry this actor. That position would be

Offiger A because the trunk of the body is the heaviest. To
solve the equations the forcss required to maintain the body

in EQUILIBRIUM must be calculated. In other words, one can




only lift as much as the body weighs and the lifting foreces must
be balanced to avoid a "cartwheel" effect. Therefore, two
equations were set up to describe these conditions; 1) is the
sum of the moments (M) around position B {moments = forces
acting through a distance); and 2) ié the sum of the listing

forces must equal the weight (W).
EMp = 0 = w x (14") x (COS 10°) -T(18")

tForce = 0 = Force B + Force A -W

In solving the simultaneous equations, we have

W(l4“)(CbS 10°) Lift - .74W(F#1)

A= = ,76W _ .
18 Pull = ,13W

T

Force B = W - ,76W(Sin 80°) = ,26W
Officer A will exert a force equivalent.to 76 percent of the
"average" actor's weight and Officer B will exert a force of
26 percent of the weight to lift and carry the "average" actor.
It should be noted that the total forces add up to be more than
150 pounds. This is caused by the slight pull required by

Officer A.

Example: 5;10", 150 Pound Actor

Officer A exerts 150 pounds (.76) 114 pounds of force

Officer B exerts 150 pounds (.26) 39 pounds @f force

et st v - s v g



APPENDIX G

DAILY PHYSICAL ACTIVITY RE

QUIREMENTS FORM
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DAILY PHYSICAL ACTIVITY REQUIREMENTS

STRUCTIONS: The information requested on the following form concerns the physical activ-
ities involved in detaining or arresting an individual as well as the physical
characteristics of that person. Please check or complete the appropriate
inquiry regardless of whether an arrest was effected. If more than one
individual is involved in an incident, complete one column for each individual.
However, the "Incident Number" boxes should reflect the same number for each

i person involved in that incident. (Example: If the first incident involved
three individuals, the first three columns would contain "Incident Number® 1.)

TE: Only one officer on a two-man unit should provide information regarding an individual.

“icer

:e-day period during which this form was completed: from 76 to 76

___ No physical activities were experienced in detaining or arresting an individual during
the above time period. (Please check if appropriate.)

“CIDENT NUMBER

ATE

FFICER'S ACTIVITIES (check one)

Actively pursued actor
(chase/jump/climb/etc. )

Actively subdued and/or
restrained actor

8oth pursued and subdued
{and/or restrained) actor

<XTOR'S CHARACTERISTICS
{nswer each item; estimate
“ necessary)

Age

Race

Sex

Height

Weight
N —




APPENDIX H

FOUR DRIVING COURSES
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APPENDIX I

VISUAL ACUITY TECENICAL REPORT
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'VISUAL ACUITY TECHNICAL REPORT.

Analysis

Chi-square tests showed no significant differences in the
driving ability of cadets with normal vision compared to those
with poor vision (see Table I-l). Table I-1 reports frequency
distributions for visual acuity versus the total scores, time
and number of mistakes. When computing chi-square tests it
was not possible to analyze just cadets with 20/100 vision
because of the small number at that level; all chi-squares
had to be computed by combininé individuals with at least

20/40 vision or worse in one group.

Table 142 shows the chi-square tests computed for the three
additional vision tests that were significantly related to
driving ability. These statistics were included in case any
additional research is done on these vision tests. Stereo
depth (showing two cutoffs) and distance judgment were com-
pared to driving courses, and glare vision was compared to the

turning and driving courses.
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TABLE I-l
FREQUENCY TABLES FOR CHI-SQUARE TESTS
VISUAL ACUITY BY TOTAL SCORE

Driving Course Turning Course

Seconds Seconds
55 or 56 or 72 or 73 or
less mere less more
Sy . >
b hot
8 20/30 or better 31 21 g 20/30 or better 24 28
oH [
= 20/35 or worse 8 4 = 20/35 or worse 6 6
=, o
‘U) 2 =t -m 2 =
o X .015 ; X . 006
VISUAL ACUITY BY TIME
Driving Course Turning Course
Seconds Seconds
52 or 53 oxr 67 or 68 or
less more less more
2 | 5
::3‘ 20/30 or better | 35 17 g 20/30 or better | 31 21
& <
~ 20/35 or worse g 4 o 20/35 or worse 7 5
= =]
a 2 . K] 2 .
; X .09 ; X .00
VISUAL ACUITY BY NUMBER OF MISTAKES
Driving Course Turning Course
Mistakes Mistakes
X or 1l ox
0 more 0 more
3 20/30 oxr bektter| 29 23 S 20/30 or better 19 33
L ~
ﬁ 20/35 or worse 6 6 E 20/35 or worse 3 9
3
a 2 _ n 2 -
ral X .002 | X .178




TABLE I~2

FREQUENCIES FOR SIGNIFICANT VISION TESTSl

DRIVING COURSE BY

Distance Judgment

Seconds
55 or 56 or
less more

o
Y]
§ 1-3 (good) | 33 17
§ 4-5 (poor) 5 9
2
< X% = 5.07%%
Sterso Depth Stereo Depth
Seconds Seconds
55 oxr 56 or 62 oxr €3 or
nb less nore °E less more
“ v
§1—2 (poor) | 10 12 §1'2 (poor) | 16 6
§5-9 {good) | 21 9 §5-9 (good) | 28 2
7] /]
S x2 = 3.176* S X2 = 4.140%*
GLARE VISION BY
Turning Courses Driving Courses
Seconds . Seconds
72 or 73 or 52 or 53 ox
less more less more
2 | 3 S
8 1-3 (good) | 14 15 81-3 (good) | 15 14
§ 4-5 (poor) | 8 27 § 4-5 (poox) | 12 23
) 0
S x2 = 4,542+ * S x2 = 1.98
1

Total scores only.

2No 3's or 4's were recorded.
*Significant at .10 level.
**gignificant at .05 level.




APPENDIX J

SUGGESTED RESEARCH TO STUDY VISUAL REQUIREMENTS



SUGGESTED VISUAL ACUITY RESEARCH

The following is an outline for a more thorough examination of
the Houston Police Department's uncorrected visual acuity

regquirement.

Methodology

The study would involve testing a large number of older officers
and sergeants from the Patrol and Traffic Divisions. Older
officers and sergeants would be chosen because visual acuity
often grows worse'over time, and this group should have a

relatively large percentage of individuals with poor wvision.

All individuals would be tested without corrective lenses.
Testing sessions would be scheduled with four to eight
individuals in a session. During the first half of the session
everyone would be given a visual acuity exam. During the second
half of the session they would be presented slides of license
plates and asked to identify the license plate numbers by
writing their perceptions on an answer sheet. Lighting in the
room and geating position would be standardized for all individ-

uals.

The license plate identification task was chosen because it has
been shown by the job analysis that license plate identifica-
tion is a critical aspect of the job (see Job Analysis report

in Volume IV). The lighting in the slides and distances could



S0y

be varied to simulate typical situations.

After all testing is completed, scores would be randomly

divided,
geants,

hold-out
would be
from the

group as

so there would be two groups of officers and ser-

One group would be the original sample, the other a
sample. Visual acuity scores for the original sample
compared to scores from the "slide test." Results
original sample would be applied to the hold-~out

a check on the original results.

Results which were validated on both groups could then be used

in setting standards for the applicant selection process.












