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Abstract
Typical seatbelt designs can interfere with police oﬃcersÕ operational work by lengthening their response
time in threatening situations. Therefore, in certain operational circumstances there is a direct conﬂict
between operational safety (eﬀective response to threat) and driving safety (seatbelt use). To evaluate this
potential conﬂict, 341 police oﬃcers from the southeastern US completed a questionnaire that included
work related and non-work related seatbelt usage information. Factor analysis revealed ﬁve inﬂuential
and signiﬁcant factors; (1) travel context, (2) crime context, (3) conﬁdence in seatbelt design, (4) speed
and distance of travel, and (5) seatbelt ergonomics. These results conﬁrm that seatbelts themselves in police
cruisers currently represent a real safety concern of police oﬃcers in high threat circumstances.
Ó 2004 Elsevier Ltd. All rights reserved.
Keywords: Seat belt use; Police oﬃcers

I always wear my seatbelt when oﬀ duty. I have found that while on duty (for me) it prevents me
from exiting the car quickly—we don’t know what or when something bad is going to happen—
but when it does I won’t be strapped in my car dead. If there was a better mechanism for the
seatbelt—I would use them on duty (Anonymous Police Oﬃcer).
*

Corresponding author. Address: Department of Psychology, University of Central Florida, P.O. Box 161390,
Orlando, FL 32816-1390, USA. Tel.: +1 407 823 0923; fax: +1 407 823 0921.
E-mail address: torongil@mail.ucf.edu (T. Oron-Gilad).
1369-8478/$ - see front matter Ó 2004 Elsevier Ltd. All rights reserved.
doi:10.1016/j.trf.2004.10.005

2

T. Oron-Gilad et al. / Transportation Research Part F 8 (2005) 1–18

1. Introduction
There have, and continue to be signiﬁcant social eﬀorts to increase seatbelt usage since for most
vehicle users, increased compliance means increased safety in travel. However, for police oﬃcers
working in high crime areas this is not necessarily true and there exists the real potential for a
tradeoﬀ between driving (transport) and operational (task) safety. Indeed, patrol duty is one of
the most dangerous assignments for police oﬃcers (Barker, 1999). ‘‘Patrol oﬃcers are the frontline oﬃcers—the most likely to be injured or killed, the ﬁrst on any crime scene and, usually, the ﬁrst
representative of the department encountered by victims, suspects, and witnesses’’ (Barker, 1999, p.
46). Despite the dangers involved, patrol is still viewed by oﬃcers as crucial and indeed the core of
ÔrealÕ police work (Skolnick, 1966). Patrol oﬃcers generally work in three shifts; the day shift, the
middle (afternoon/early evening) shift, and the night shift. There are distinctive diﬀerences in call
types and workloads associated with diﬀerent shifts (Barker, 1999). Day shift corresponds most
with the normal working hours, while mid-shift ﬁnds people leaving work with more calls on business robberies, gang activities, drug and drinking problems, and more domestic violence. During
the later part of the night shift it is easier to separate Ôgood guys from the badÕ (Barker, 1999, p. 59)
since most law-abiding citizens are asleep or at least remain in their homes. During this shift especially, oﬃcers tend to inform each other of their location and if possible, join in backup of their
fellow oﬃcers. According to the New Jersey State Police most of the assaults on oﬃcers occur
between 6 PM and 4 AM (the middle and night shift), with a peak around midnight. The lowest
number of assaults is during the morning hours (4 AM to 2 PM) and it starts to increase after
2 PM as shown in Fig. 1. It is therefore not surprising to expect diﬀerence in oﬃcersÕ perception
of risk and that such perception of threat varies across work shifts.

Fig. 1. Assaults on police oﬃcers by hour of day, in state of New Jersey, USA, in the year 2000 (New Jersey State
Police Oﬃcial Website, 2004).
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The patrol oﬃcer is often the ﬁrst responder among the various emergency services which include police, ﬁre, and paramedic units. Indeed, patrol oﬃcers spend most of their time responding
to calls for assistance. According to a study by Boston Police Department activities, approximately 55% of these calls require immediate or at least medium priority response (Nesbary,
1998). The records of the New Jersey Police show that in the year 2000, 28% of all the police assaults occurred when oﬃcers responded to disturbance calls (New Jersey State Police Oﬃcial
Website, accessed 2004). Response time to high priority calls varies among the many law enforcement agencies. The acceptable range within the Southeastern region of the United States is estimated as 2–3 min. This time estimate includes the response of the 911 call taker, communication
with dispatch to the police oﬃcer and the actual driving time to the scene. The speed and safety of
the patrol oﬃcer arriving at a call for help depends on the oﬃcers skills and the technology on
hand. Patrol oﬃcersÕ work relies mostly on the ‘‘police squad car’’ which they use to get to a destination quickly and safely. The technology of the police squad car has developed in recent years.
Cars are now commonly equipped with laptops which can access data bases of criminal records
for identiﬁcation matching and background checks. Squad cars have become ruggedized to handle
the stress of high performance and high demand driving. Special strobe-light bars have been
developed which oﬀer a greater degree of visibility for oﬃcers operating in an emergency mode.
The improvements of the squad car are mainly technology-driven and done mostly by adding systems to a standard vehicle. At the same time, safety devices, such as the seat belt, remained unaltered and their standard features have not been modiﬁed in respect of the added equipment or in
accordance with other oﬃcers needs. For instance, patrol oﬃcers are required to enter and exit
their vehicle much more often than ordinary travelers. This wears out seatbelt mechanisms that
were not built for such an exhaustive usage. In recent years, populations with special seatbelt
needs have been identiﬁed; among those are the elderly and the very young children. However,
patrol oﬃcers seem not to be considered as a population with special needs, possibly due to
the sensitivity of the issue—no police oﬃcers would like to admit openly that they are not using
their seatbelt—and also possibly due to the fact that this issue was never brought back to the car
manufacturers as a design requirement.
Oﬃcers on patrol duty are expected to comply with seatbelt laws and serve as an example for
the citizenry. Seatbelt usage has been estimated to be 40–50% eﬀective in preventing fatalities
(Cummings, Wells, & Rivara, 2003; Partyka, 1988). Possibly, the high exposure of oﬃcers to trafﬁc accidents and their eﬀects makes oﬃcers more aware of the importance of safety devices such
as seatbelts than any other population (see Groeger, 2000; Groeger & Chapman, 1996 on the perception of danger in driving). Yet, there has been very little research regarding police oﬃcers driving habits, particularly seatbelt use. In regard to driving ability, Dorn and Brown (2003) have
found that police oﬃcers do not perceive themselves as better drivers than others (see Groeger
& Grande, 1996 on driverÕs self assessment of skill). On the contrary, oﬃcers claim that they need
more speciﬁc driving training (e.g., night driving training). Dorn and BrownÕs ﬁndings are very
important since they contradict claims that police oﬃcers perceive themselves as better drivers
or have more conﬁdence in their own driving ability (an observation which has been found among
young male drivers in general e.g., Groeger & Brown, 1989). Again, this is possibly due to the oﬃcersÕ high exposure to traﬃc accidents.
It is the case that the typical/standard seatbelt design can interfere with police oﬃcersÕ operational work, for example, by lengthening response time to a threatening situation. Thus, in certain
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operational circumstances there is a direct conﬂict between operational safety (eﬀective response to
the proximal threat) and driving safety (seatbelt use). In the past two years, shootings and automobile accidents were cited as the leading causes of death among police oﬃcers (FBI National
Press Oﬃce, 2003; National law memorial fund, 2004). According to preliminary numbers recently released jointly by the National Law Enforcement Oﬃcers Memorial Fund (NLEOMF)
and the Concerns of Police Survivors (COPS) 82 law enforcement oﬃcers were killed in the United States in the line of duty during the ﬁrst six months of 2004. This represents more than a 7%
increase from the 76 oﬃcers who lost their lives during the same period in 2003. Over the last
10 years, an average of 166 oﬃcers have died annually. Of the 82 oﬃcers, 33 were shot, 24 died
in automobile accidents, nine oﬃcers succumbed to job-related illnesses, seven were struck by
automobiles while outside of their own vehicles, four died in motorcycle accidents, two oﬃcers
were killed in an aircraft accident, one oﬃcer was beaten to death, one oﬃcer drowned, and
one oﬃcer fell to his death. Within this delicate balance between operational and driving safety
there are many speciﬁc situations where the use of the seatbelt not only does not enhance the police driverÕs safety but actually creates a higher risk by preventing quick maneuvers and the easy
access of the oﬃcer to his/her weapon. As a consequence, we need to know much more about
these speciﬁc situations and tradeoﬀs in order to seek and apply revised designs that permit optimal safety for oﬃcers in respect to both sources of threat. The primary goal of the present study
was to examine this conﬂict by providing information concerning oﬃcers responses to these two
sources of safety concerns.

2. Method
2.1. Participants
The questionnaire was distributed to 600 members of Police Departments in municipalities in
the southeastern United States. More than half, 56.8% (341 of 600) returned the questionnaire.
These oﬃcers volunteered to participate in the study without compensation for their time or
eﬀort.
2.2. Questionnaire and Measures
A pilot study was conducted prior the present study. In this initial procedure the questionnaire
was distributed to 20 police oﬃcers who completed the survey and provided feedback as to the
appropriateness of the individual questions. In order for oﬃcers to freely discuss their ideas
and opinions during feedback sessions they were assured of conﬁdentiality and anonymity. The
police oﬃcers were informed that none of the information collected would be identiﬁed with individuals and that the data would not be compiled and tabulated by either squad shift, or by police
department. It is important to note that the police oﬃcers speciﬁcally asked for a Ôfree textÕ section
to provide written feedback on the questionnaire so that they could express their own individual
ideas.
The ﬁnal questionnaire consisted of 62 items divided into six sections: (1) demographic information (9 items); (2) personal habits regarding seatbelt use at home and at work (28 items) on a
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scale of 1–5 (1-never and 5-always) ; (3) estimations of number of daily events related to seatbelt
usage (3 items); (4) opinions regarding seat belt use during a work shift (15 items) on a scale of 1–5
(1-strongly disagree and 5-strongly agree); (5) seatbelt wearing and releasing time related issues (6
items) on a scale of 1–3 (1-satisfactory and 3-needs a lot of improvement); and (6) a free text area
for oﬃcers to express their own opinion. The questionnaire included a cover letter describing the
general purpose of the study and assuring the anonymity of the responses. The cover letter also
clearly indicated that the ﬁlling of the questionnaire was completely voluntary and that they have
to participate in the study if they did not wish to.
2.3. Procedure
Questionnaires were administered to oﬃcers at the beginning of their shift by their shift
commander. Oﬃcers were instructed to complete the questionnaire by the end of their shift
and to deposit it in speciﬁed location (mailbox) to be collected later by the experimenter. Oﬃcers did not return the questionnaire to their shift commander. The questionnaire was distributed to police oﬃcers with great care as to ensure anonymity and conﬁdentiality. It should be
emphasized that the experimenters went to great lengths to provide assurance to the police oﬃcers that the data collected would not be individually identiﬁed or used in relation to the police
oﬃcers or the police department in any fashion. To assure conﬁdentiality, we sacriﬁce analysis
by both department, and region. The oﬃcers were told that their individual data would be
collapsed with other oﬃcerÕs data from various police departments. The sensitive nature of the
topic had all those who were involved in the experiment constantly working to ensure the
conﬁdentiality.

3. Results
The eﬀects of work shift, perceived threat, and emergency on seatbelt usage were analyzed. In
addition, free response feedback, which was considered very important by the police oﬃcers who
participated in the ﬁrst stage of the study was also analyzed.
3.1. Socio-demographic and shift work characteristics
Table 1 summarizes the socio-demographics of the 337 police oﬃcers who were included in the
analysis. Their average age was 37 years (range 21–57 years). Their average years of service were
11 years (range 0–32). Handedness and Body Mass Index (BMI) were also recorded in order to see
whether physical dimensions or handedness had an eﬀect on seatbelt usage. Four questionnaires
(out of the 341 received) were excluded from the analysis due to a very low rate of questions
answered.
The departments included in this survey operated in ﬁxed shift assignments which means that
oﬃcers were assigned to a shift permanently (or until they request a transfer). Three shifts were
examined: day (starting from 5 to 9 AM and ending between 3 and 6 PM), mid-shift (starting
from 12 to 2 PM and ending between 8 and 11 PM), and night shift (starting from 6 to 10 PM
and ending between 6 AM and 9 AM the next morning). The distribution of oﬃcers according
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Table 1
Distribution of participants by socio-demographic variables
Variables

Mean

Gender
Men
Women
Age
Rank
Oﬃcer
Corporal and higher
Years of service
Body mass index (BMI)
Handedness
Left handed
Right handed
Missing data

N
289 (86%)
48 (14%)
37
N
258 (77%)
79 (23%)
11
28.2
N
24 (7%)
311 (93%)
2 (0%)

SD

8

8
4.8

to their assigned shift was: 49.7% assigned to day shift, 20.7% assigned to mid shift and 29.6% to
night shift.
3.2. Factor analysis
An oblique factor analysis was used in one initial run for 43 items; the personal habits regarding
seatbelt use at home and work (28 items), and the opinions regarding seatbelt use during a work
shift (15 items). The ﬁnal factor solution for the analysis met the following criteria: (a) each one
was based on factors with eigenvalue > 1.0; (b) individual items correlated with the factor concerned at the 0.60 level or above; and (c) only items with a communality of >.50 were selected.
Due to missing cells only 235 (70% of the total) participants were included in the factor analysis.
The distribution of these oﬃcers according to their assigned shift was: 119 (51%) assigned to day
shift, 48 (20%) assigned to mid shift and 67 (29%) to night shift, and 1 missing data (0%).
Five factors emerged that inﬂuenced the use of seatbelts as shown in Tables 2 and 3: (1) workrelated travel (travel context); (2) seatbelt use at varying threat levels (crime context) (3) conﬁdence in seatbelt at varying threat levels (conﬁdence in seatbelt design); (4) speed and distance
Table 2
Factor correlation matrix
Factor

Travel context
(travel tasks in
police work)

Crime context
(threat level)

Seat belt context
(conﬁdence in seat
belt design)

Speed and
distance of
travel

Ergonomics of the
seat belt

1
2
3
4
5

1.00

.51*
1.00

.50*
.37*
1.00

.68*
.21*
.29*
1.00

.08
.02
.26*
.09
1.00

*

Correlation signiﬁcant at p > .01.
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Table 3
Analysis of the 45 items of seatbelt usage following the oblimin rotation (only individual items that correlated with a
factor at a level 0.6 or above were included)
1
Q1-SB usage and traﬃc accident
Q2-SB usage in drug problem area
Q3-SB usage in high crime area
Q4-SB usage in low crime area
Q5-SB got caught in equipment in emergency
Q6-SB got caught in equipment in non-emergency
Q7 - - - - Q8 - - - - Q9 - - - - Q10-SB usage in residential areas
Q11-SB usage at 25 mph
Q12-SB usage at 35 mph
Q13-SB usage at 45 mph
Q14-SB usage at 55 mph
Q15-SB usage at 65 mph
Q16-SB usage in the rain
Q17-SB usage while backing up another oﬃcer
Q18-SB usage in low visibility conditions
Q19-Emergency response within 0.5 mile
Q20-Emergency response within 1 mile
Q21-Emergency response within 2 miles
Q22-Emergency response within 4 miles
Q23-Non-emergency response within 0.5 mile
Q24-Non-emergency response within 1 mile
Q25-Non-emergency response within 2 miles
Q26-Non-emergency response within 4 miles
Q27 - - - - Q28 - - - - Q32 - - - - Q33 - - - - Q34-It takes too long take oﬀ SB in a hurry
Q35-Pedestrian approaches in low crime area
Q36-Pedestrian approaches in high crime area
Q37-Conﬁdence in SB in high crime area
Q38-Conﬁdence in SB in low crime areas
Q39-Conﬁdent in overall performance of SB
Q40-I often take my SB oﬀ in a high crime area
Q41 - - - - Q42 - - - - Q43 - - - - Q44 - - - - Q45 - - - - Q46 - - - - - - - Marked questions were not contributing to any factor.

.93
.66
.66
.86

2

3

4

5

.72
.96
.95
.63
.88
.90

.83
.89
.96
.97
.96
.93
.91
.84
.91
.71
.78
.84
.84
.86
.94
.97
.96

.71
.62
.66
.70
.75
.77
.82
.77
.63
.75
.85
.92
.62
.68
.72

.69
.80
.83
.87
.87
.86
.73
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of travel, and (5) experience with the seatbelt getting caught on equipment (seatbelt ergonomics).
These accounted for 63.9% of the total variance. Labels for the ﬁve factors have been derived
through examination of the salient factor loadings. The ﬁrst factor accounted for 47.6% of the
variance and consisted of a broad spectrum of items that are related to the driving in police work
in various threat and emergency situations. Hence this factor reﬂects upon the travel demands and
the travel context of police work. Possibly, this substantive amount of explained variance reﬂects
the high usage rate of seat-belts among oﬃcers and also a high level of awareness to the importance of seatbelt. Considering the fact that oﬃcers are very often the ﬁrst oﬃcial emergency
responders to arrive to any traﬃc accident, it is reasonable to assume that they are highly aware
of the importance of seatbelts (see also Groeger, 2000). The second factor accounted for 5.2% of
the variance and consisted of items related seatbelt use under diﬀerent levels of threat. The third,
fourth and ﬁfth factors accounted for 4.5%, 4.0%, and 2.6% of the variance, respectively. The
third factor consisted of items related to conﬁdence in seatbelt at diﬀerent levels of threat and reﬂects mainly upon design limitations of current seatbelts. The fourth factor was related to two sets
of items, one that dealt with travel speed and the other that dealt with distance from destination of
call under varying levels of emergency, this factor reﬂects upon the nature of patrol work—mainly
responding to various calls. The ﬁfth factor reﬂected upon two speciﬁc items related to the frequency of the seatbelt getting caught on the oﬃcersÕ equipment in emergency and non-emergency
situations.
The second, third, and fourth factors were correlated with the ﬁrst factor as can be seen in
Table 2. The reason we chose to leave these factors in the analysis is that each one of them reﬂects
upon a diﬀerent dimension related to police work and the usage of seatbelt and by maintaining
these variables we were able to gain better understanding of these dimensions. Factors 2 and 3
had a negative correlation with Factor 1, indicating that these two factors reﬂect upon the major
threatening situations where oﬃcers choose not to wear their seatbelts. Factor 4, on the contrary,
is positively correlated with factor 1, again reinforcing the use of seatbelt at any time, especially
when traveling a distance, or at high speed regardless of the emergency of the call. Factor 5 is
moderately correlated with Factor 3 indicating that they both reﬂect upon the current seatbelt
design.
To determine the eﬀect of shift and rank (oﬃcer versus corporal and higher) on each factor, a
two-way ANOVA was conducted. For Factor 1 the main eﬀect of shift was signiﬁcant
(F(2, 234) = 9.82, p < .0001, f = .04), and the main eﬀect of rank was not (p > .05). For Factors
2 and 3 the main eﬀects of both shift and rank were signiﬁcant (F(2, 234) = 12.54, p < .0001,
f = .07) and (F(1, 234) = 10.03, p < .005, f = .06), (F(2, 234) = 6.28, p < .005, f = .08) and
(F(1, 234) = 10.28, p < .005, f = .02), accordingly. For Factor 4 only the main eﬀect of shift was
signiﬁcant (F(2, 234) = 5.07, p < .01, f = .04). A possible explanation for the eﬀect of rank on
Factors 2 and 3 is that unlike regular oﬃcers, higher-ranking oﬃcers are generally not the ﬁrst
to arrive at crime scenes. This reduces their level of perceived risk in high threat environments.
Post-hoc comparisons (Tukey-HSD) on shift for Factors 1–3 showed signiﬁcant diﬀerences between the day shift and the other two shifts (p < .01) but no signiﬁcant diﬀerences between the
middle and the night shift. For Factor 4, there were only signiﬁcant diﬀerences between the
day shift and the night shift (p < .01). The signiﬁcant diﬀerence between the day and the other
two shifts is probably due to the diﬀerence in threat level and in the perceived risk of being assaulted. There were no signiﬁcant eﬀects for shift or rank for Factor 5, which is quite expected
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due to the items that this factor reﬂects upon. The eﬀect of handedness (left handed or right
handed) and BMI were also examined on each factor but had no signiﬁcant eﬀects (p > .05).
3.3. The eﬀect of high versus low threat on seatbelt use
Factor 2 reﬂects the questions that are of particular relevance to the eﬀect of threat level on
seatbelt use. Questions 2, 3, and 40 speciﬁcally addressed seatbelt usage in high crime areas while
Questions 4 and 10 related to seatbelt use in low crime areas. Overall oﬃcers reported more usage
of seatbelt in low crime areas (Q4 and Q10) than in high crime areas (Q2 and Q3). On a scale of 1–
5 [1-never, 5-always], the average scores were 4.06 (SD = 1.25) and 3.85 (SD = 1.35) versus 3.15
(SD = 1.56) and 3.18 (SD = 1.59), respectively. Scores were above the midpoint of the scale for
both high and low threat areas, implying that most of the time the oﬃcers were using their
seatbelts.
To determine the eﬀect of environmental threat and shift on oﬃcersÕ estimated frequency of use
of their seatbelt, the following analysis was conducted. Threat was deﬁned as high versus low
crime areas (Q3 and Q4). Three shifts were examined: day, middle, and night shifts, as well as
the oﬃcersÕ rank (oﬃcer versus corporal and higher). A 2 (threat) by 3 (shift) by 2 (rank) mixed
ANOVA with repeated measures on the ﬁrst factor revealed a signiﬁcant eﬀect for threat
(F(1, 322) = 128.76, p < .001, f = .29), with oﬃcers reporting greater conﬁdence in use of their seatbelts in low threat compared with high threat areas. A signiﬁcant eﬀect was also observed for shift
(F(2, 322) = 13.82, p < .001, f = .08). Post-hoc tests using the Tukey HSD procedure indicated that
oﬃcers reported greater conﬁdence in seat belt use during a day shift than in either the middle or
night shifts. The means for the latter two shifts did not diﬀer signiﬁcantly from one another. A
signiﬁcant eﬀect was also observed for rank (F(1, 322) = 9.30, p < .005, f = .04), where the higher
rank oﬃcers reported a higher level of compliance with the seatbelt laws. The interaction of
Threat by Shift was signiﬁcant (F(2, 322) = 5.84, p < .005, f = .03). The interaction between all
three factors was not statistically signiﬁcant (p > .05, f = .01). Fig. 2 provides the estimated frequency of seatbelt use for Questions 3 and 4 as a function of shift and rank. Fig. 3 provides
the level of agreement with the statement that seatbelt are often taken oﬀ in high crime area
(an inverted version of Q40).
3.4. Conﬁdence in seatbelt at diﬀerent threat levels
Factor 3 dealt with the conﬁdence in seatbelt performance which may reﬂect upon seatbelt design. Conﬁdence in seatbelt design was examined by looking at threat level and situation characteristics. To determine the eﬀect of environmental threat and situation characteristics, as well as,
shift on oﬃcersÕ conﬁdence regarding their ability to eﬀectively perform their operational duties
while wearing their seatbelt, the following analysis was conducted. Threat was deﬁned as high versus low crime areas (Q35 and Q38 versus Q36 and Q37). Two situations were deﬁned; a person
approaching the police car and general patrol work (Q35 and Q36 versus Q38 and Q37). Three
shifts were examined: day, middle, and night shifts. A 2 (threat) by 2 (approaching person or
in general) by 3 (shift) mixed ANOVA with repeated measures on the ﬁrst and the second factor
revealed a signiﬁcant eﬀect for threat (F(1, 327) = 77.43, p < .001, f = .19), with oﬃcers reporting
higher conﬁdence in seatbelts at lower threat levels. A signiﬁcant eﬀect was also observed for the
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Fig. 2. Estimated frequency of seatbelt use as a function of shift and rank in high and low crime areas (bars represent
conﬁdence intervals for mean at 95%).

Fig. 3. Level of agreement with the statement ‘‘I often leave my seatbelt on in a high crime area’’ for oﬃcers and higher
ranks (bars represent 2 standard error of mean).

situation (F(1, 327) = 5.17, p < .05, f = .02), where overall, oﬃcers had more conﬁdence in the
seatbelt during general patrol work than when a pedestrian was approaching their vehicle. A signiﬁcant eﬀect was also observed for shift (F(2, 327) = 10.02, p < .001, f = .06). Post-hoc tests using
the Tukey HSD procedure indicated that oﬃcers reported greater use of seatbelt during the day
shift than in either the mid or night shifts. The means for the latter two shifts did not diﬀer signiﬁcantly from one another. The interaction for Threat by Situation by Shift was signiﬁcant
(F(2, 327) = 3.23, p < .05, f = .02). Fig. 4 provides the estimated conﬁdence in seatbelt as a function of threat, situation, and shift. During the day shift there were signiﬁcant diﬀerences in the low
crime area between situations (t(196) = 3.02, p < .005, f = .19), and the conﬁdence in the seatbelt
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Fig. 4. Estimated conﬁdence in seatbelt design in high and low crime areas as a function the situation and the shift.
* Diﬀerence signiﬁcant at p < .05, all three main eﬀects were signiﬁcant.
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was lower when a pedestrian approached the vehicle. During mid-shift there were no signiﬁcant
diﬀerences between situations. During the night shift we found signiﬁcant diﬀerences between situations for both high and low crime areas accordingly (t(96) = 2.25, p < .05, f = .17 and
t(95) = 2.17, p < .05, f = .22), where the estimated conﬁdence in the seatbelt was lower when a
pedestrian approached the vehicle.
3.5. The eﬀect of travel speed and duration of drive on seatbelt usage
Factor 4 reﬂects upon two elements related to responding to calls which are travel speed and the
distance from call destination. To determine the eﬀect of travel speed and shift on oﬃcersÕ conﬁdence regarding their ability to eﬀectively perform their operational duties while wearing their
seatbelt, the following analysis was conducted. Five speed categories were deﬁned 25, 35, 45,
55, and 65 mph (Q11–Q15). Three shifts were examined: day, middle, and night shifts, as well
as the oﬃcersÕ rank (oﬃcer versus corporal and above). A 5 (speed) by 3 (shift) by 2 (rank) mixed
ANOVA with repeated measures on the ﬁrst factor revealed a signiﬁcant eﬀect for travel speed
(F(4, 325) = 63.13, p < .001, f = .16), with oﬃcers reporting higher use of seatbelt as their travel
speed increased. A signiﬁcant eﬀect was also observed for shift (F(2, 325) = 8.50, p < 001,
f = .05). Post-hoc tests using the Tukey-HSD procedure indicated that oﬃcers reported greater
use of seatbelt during the day shift than in either the mid or night shifts. The means for the latter
two shifts did not diﬀer signiﬁcantly from one another. The interaction between Travel speed by
Shift was not statistically signiﬁcant (p > .05, f = .02). A signiﬁcant eﬀect was also observed for
rank, F(1, 325) = 4.57, p < .05, f = .01, where the higher ranking oﬃcers reported on a higher level
of compliance with the seatbelt laws. The interaction between all three factors was also not statistically signiﬁcant (p > .05, f = .00). Fig. 5 provides the estimated frequency of seatbelt use as
a function of travel speed, shift and rank. The means of the estimated seatbelt use frequencies
for all shifts were above the midpoint of the scale (3), indicating that most of the time oﬃcers
do wear their seatbelts while traveling even in the lower speed categories.
In addition, the eﬀect of adverse weather conditions such as rain (Q16) and low visibility (Q18)
were examined and in both cases compliance with seatbelt use was high (Mean = 4.57, SD = 3.36
and Mean = 4.31, SD = 1.11, respectively). There were no signiﬁcant diﬀerences between shifts.
3.6. The eﬀect of travel–distance, emergency and non-emergency situations on seatbelt usage
The eﬀect of distance from destination on seatbelt usage was examined by looking at emergency
versus non-emergency situations. To determine the eﬀect of distance to the destination, emergency
and non-emergency events, and shift on oﬃcersÕ conﬁdence in seat belt, the following analysis was
conducted. Four distance categories were deﬁned; half mile, one mile, two miles, and four miles
away from the destination (Q19–Q26). Three shifts were examined: day, middle, and night shifts.
A 4 (distance) by 2 (emergency and non-emergency) by 3 (shift) mixed ANOVA with repeated
measures on the ﬁrst and the second factor revealed a signiﬁcant eﬀect for distance
(F(3, 327) = 122.45, p < .001, f = .27), with oﬃcers reporting higher use of seatbelt as their destination was further away. A signiﬁcant eﬀect was also observed for emergency (F(1, 327) = 9.53,
p < .005, f = .03), where overall seatbelt use was lower in an emergency situation compared with
a non-emergency one. A signiﬁcant eﬀect was also observed for shift (F(2, 327) = 12.65, p < .001,
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Fig. 5. Estimated frequency of seatbelt use as a function of travel speed, shift and rank.
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f = .07). Post-hoc tests using the Tukey HSD procedure indicated that oﬃcers reported greater use
of seatbelt during the day shift than in either the middle or night shifts. The means for the latter
two shifts did not diﬀer signiﬁcantly from one another. The interaction between Distance and
Shift was signiﬁcant (F(6, 327) = 5.90, p < .005, f = .04), and so was the interaction between Distance and Emergency (F(3, 327) = 24.62, p < .001, f = .07). The interaction between all three factors was not statistically signiﬁcant (p > .05, f = .00). Fig. 6 provides the estimated frequency of
seatbelt use as a function of distance from destination, emergency, and shift. Here again we see
that the means of the estimated frequencies of seat belt use among oﬃcers were high (above
mid point) regardless of the level of emergency or the distance from destination.
3.7. Seatbelt caught on equipment
Factor 5 reﬂected upon Q5 and Q6 that speciﬁcally addressed the question of whether the seatbelt gets caught on equipment while getting out of the car in emergency and non-emergency situations. While there were signiﬁcant diﬀerences between the two (t(334) = 5.6, p < .001, f = .19) the
means for both question 5 (mean = 2.85, SD = 1.04) and question 6 (Mean = 2.65, SD = 1.06) were
below the midpoint of the scale indicating that such problems did not occur on a regular basis. In
Q29 oﬃcers were asked to estimate the number of times that the seatbelt got caught in their equipment during an average shift. Forty two (13%) of the oﬃcers reported that this never happened to
them. One hundred and thirteen (34%) estimated that that seatbelt gets caught 1–2 times per shift.
An additional 104 (31%) estimated that it happens 3–5 times per shift, and the remaining 76 (22%)
estimated that it happens 6–9 times per shift. This is a pure ergonomic issue and even though it was
not perceived by the oﬃcers as the main reason for not using their seatbelts, this factor may have
contributed to the lack of conﬁdence in seatbelt design reﬂected upon in Factor 3 since 87% did
actually perceive some active interference on a daily basis.
3.8. The eﬀect of training and awareness on seatbelt use
Questions 43–45 addressed the inﬂuence of Police Academy training (Q43), ﬁeld training oﬃcers (Q44), and agency policy (Q45) on seatbelt use. A repeated measures ANOVA was signiﬁcant
(F(2, 334) = 125.9, p < .001, f = .27). Indicating that the most inﬂuential of the three was the
agency policy (mean = 3.47, SD = 1.35), followed by the ﬁeld training (mean = 2.92, SD =
1.28), and the police academy had the least inﬂuence (mean = 2.56, SD = 1.27). These data show
that the agency policy regarding seatbelt use is inﬂuential on oﬃcersÕ behavior regarding to seatbelt usage.
3.9. Seatbelt use while oﬀ duty
Questions 27–28 addressed use of seatbelt while oﬀ duty, oﬃcers reported on a high compliance
level both in their personal vehicle (mean = 4.47, SD = 1.07) and in their police vehicle
(mean = 4.50, SD = .97). This is important since it has been suggested that police oﬃcers represent
just one of a collective group who are personally averse to seatbelt usage (as a baseline for comparison the US national average seat belt use for the year 2003 was estimated at 79% (NHTSA,
2004)). In contrast, this data indicate a high degree of compliance during oﬀ duty hours and thus
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Fig. 6. Estimated frequency of seatbelt use as a function of distance from destination, emergency and shift.

neglect of seatbelt use on duty is not simply a reﬂection of personal preferences but rather is a
rationale response to the speciﬁc conditions encountered.
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3.10. Required improvements to the current seatbelt settings
The more speciﬁc questions (Q47–Q52) dealt with the areas which required improvement in
seatbelt design. Here, 51% of the oﬃcers thought that the time it takes to put on the seatbelt
should be improved (Q47). Further, 67% of the oﬃcers thought that the time to take oﬀ the seatbelt should be improved (Q48). Of the total sample, 82% of the oﬃcers thought that drawing the
weapon while using a seatbelt should be improved (Q49) while only 50% of the oﬃcers admitted
that they still had a problem in drawing their weapon while not using the seatbelt (Q50). Of the
oﬃcers, 58% had some problems with the pull mechanism of the seatbelt (Q51). And ﬁnally, 74%
of the oﬃcers would like to see a major change in the seatbelt process.

4. Discussion
For most drivers and occupants of passenger vehicles, the overwhelming concern is for safe passage of travel between origin and destination (see Gibson & Crooks, 1938). That task having been
completed, there is in an overwhelming number of cases, the time to remove seatbelts, collect and
gather up belongings and exit the vehicle in a simple, orderly manner. In this fashion, they are
very much akin to commercial airline passengers who, although they may be in a hurry, ﬁnd
no fundamental conﬂict between safety and other concerns. If everyday travelers are like airline
passengers, police oﬃcers are much like Special Forces. They not only have to get to the destination but they must respond quickly and eﬃciently during that process of arrival otherwise the purpose of their journey may well not be achieved. At the point of arrival, they continue to face
HaddonÕs (1970) kinetic ÔtigerÕ but the source of threat is rapidly evolving from a one-ton vehicle
at 60 mph to a one ounce bullet at 1200 mph. The oﬃcer cannot aﬀord to ignore either threat at
the expense of the other and as the present ﬁndings show, they adjust their behavior accordingly.
The collective results support a hypothesis that police oﬃcers perceive a conﬂict between operational and driving safety. These eﬀects are especially evident in high threat situations, and during
later work shifts (see Figs. 2–4). The latter results are likely due to the fact that oﬃcers typically
experience higher workload (e.g., more threatening dispatch calls and more events requiring
immediate response) during the middle and night shifts than during the day shift. Our ﬁndings
further indicate that the current seatbelt designs in police cruisers paradoxically represent a safety
problem to the oﬃcers, in particular in high crime areas. Although they are aware of the importance of seatbelt use on driving safety (Factors 1 and 4, and also Fig. 5 and Fig. 6). There are
situations in which the perceived risk from wearing the seatbelt exceeds the one of not wearing
it (Factors 2 and 3). In those high threat situations oﬃcers are not concerned with putting their
seatbelt on. The question that addressed putting the seatbelt on (Q33) had no signiﬁcant eﬀect on
any of the factors that we identiﬁed. It is taking the seatbelt oﬀ that concerns the oﬃcers because
the time-to-exit (time to get out of the police squad car) and the time-to-draw (a secured seatbelt
can in some cases add another step to drawing a weapon) are perceived as too long with the current vehicle– driver–seatbelt settings. Clearly this indicates that non-usage of seatbelt while on
duty is not a problem related to oﬃcers ignoring of the importance of seatbelt use in vehicles
in general. On the contrary, we found that oﬃcers use their seatbelt regularly when oﬀ duty or
when traveling at high speed (even while on duty). Non-usage of seatbelt is a result of a poor,
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ill ﬁtting design that endangers the oﬃcers in threatening situations because it reduces their mobility and increases the risk of them being superceded by criminals and suspects.
The results of this study imply that the current protective envelope that oﬃcers are provided
needs to be redesigned and adjusted to their speciﬁc needs. In particular there is a need to reduce
the time-to-exit and increase oﬃcersÕ maneuverability. For the short and mid-term, we suggest
that small changes in the buckling point of the seatbelt be made. Such a change may be able to
reduce incidents where equipment gets caught. For the long term a superior internal design of
the squad car is required. This design should be use-centered (Flach & Dominguez, 1995) and
should include safety solutions that will not interfere with the oﬃcersÕ egress from the vehicle.
More suitable seatbelt design may also be useful for other operational situations such as military
vehicles (Naylor, 2003) or other work domains that include high-threat environments including
peace-keeping operators and emergency service activities.
There is little doubt that seatbelt use saves lives. The higher the degree of compliance, the
greater the social protection that this technology renders. However, the belief that 100% compliance to standard seatbelt use is the fundamental goal is to misunderstand the purpose of transportation for some small but select users of the transport system. Certain speciﬁc sections of the
traveling population have multi-leveled goals, some of which are in a degree of inherent conﬂict
with safe transit. To police oﬃcers, this conﬂict need not necessarily persist but does at present
because of the perpetuation of population-based designs which are somewhat of odds with their
particular needs. Through our present conﬁrmation of such inherent conﬂict we seek avenues of
reconciliation through design, engineering, and training approaches which will alleviate such conﬂict and allow those in law enforcement to go about their necessary duties as safely as possible.
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