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Abstract

Introduction: Policing involves inherent physical and psychological dangers as well as
occupational stressors that could lead to chronic fatigue. Although accounts of adverse events
associated with police fatigue are not scarce, literature on the association between chronic fatigue
and on-duty injury are limited.

Methods: Participants were officers from the Buffalo Cardio-Metabolic Occupational Police
Stress (BCOPS) Study. A 10-item questionnaire was administered to assess how tired or energetic
the officers generally felt irrespective of sleep hours or workload. The questionnaire consisted of
five positively worded and five negatively phrased items that measured feelings of vigor/energy
and tiredness, respectively. Total as well as separate scores for positive and negative items were
computed by summing scores of individual items. Payroll records documenting each officer’s
work history were used to assess occurrence of injury. Poisson regression was used to estimate
prevalence ratios (PR) of injury.

Results: Nearly 40% of officers reported feeling drained. Overall prevalence of on-duty injury
auring the past year was 23.9%. Injury prevalence showed a significant increasing trend across
tertiles of total fatigue score: 19.6, 21.7, and 30.8% for lowest, middle and highest tertiles,
respectively (trend p-value = 0.037). After controlling for potential confounders, a 5-unit increase
in total fatigue score was associated with a 12% increase in prevalence of injury which was
marginally significant (p = 0.075). A 5-unit increase in fatigue score of the positively worded
items was associated with a 33% increase in prevalence of injury (PR = 1.33, 95% CI: 1.04-1.70,
p =0.022).

Conclusion: Officers who do not feel active, full of vigor, alert, or lively had a significantly
higher prevalence of non-fatal work place injury compared to their counter parts.
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Practical applications: With additional prospective evidence, workplace interventions
designed to enhance level of energy may reduce feelings of tiredness and hence may prevent
workplace injury.

Keywords

Non-fatal injuries; Chronic tiredness; Law enforcement; Work history

1. Introduction

Fatigue, broadly defined as “a feeling of weariness, tiredness, or lack of energy,” is a
frequently cited complaint among the U.S. workforce with reported prevalence of 38%
(Ricci, Chee, Lorandeau, & Berger, 2007). It is an especially serious concern among police
officers who are overly fatigued because of long and irregular work hours, shift work, sleep
deprivation, and the inherent physical and psychosocial danger associated with the job (Vila,
2006; Vila & Kenney, 2002). Law enforcement is also one of six occupations with the
highest incidence rates of nonfatal occupational injuries. The most recent data provided by
U.S. Bureau of Labor Statistics (BLS) indicated that, in 2014, police and Sheriffs patrol
officers had one of the highest days away from work (DAFW) nonfatal injury rates (485.8
per 10,000 full-time workers) among all occupations (107.1 per 10,000 full-time workers)
and incurred the highest number of injuries among local government and second highest
among state government employees (BLS, 2014). Fatigue in police officers impairs
vigilance, reaction time, and performance thereby elevating the risk for fatal and non-fatal
injuries to both the officers and the general public (Garbarino et al., 2007; Rajaratnam et al.,
2011; Vila, 2006; Vila & Kenney, 2002; Waggoner, Grant, VVan Dongen, Belenky, & Vila,
2012).

While considerable attention has been placed on the psychosocial and cardio-metabolic
health of police officers (Violanti et al., 2006), scientific research on occupational injury of
officers is limited, and statistics for injuries are less readily available (LaTourrette, 2011). In
2009, the National Public Safety Agenda, which is part of the National Occupational
Research Agenda (NORA) for occupational safety and health research and practice in the
United States, recognized that data on occupational injuries and illness among law
enforcement personnel are not sufficient (NORA, 2009). Fatigue is a well-known risk factor
for injury, yet the scientific literature documenting the prevalence of fatigue among police
officers, particularly its association with non-fatal on-duty injury, is limited (James & Vila,
2015).

Fatigue is a latent construct that cannot be directly measured. It is argued that fatigue is best
viewed as a continuum (Lewis & Wessely, 1992; Ricci et al., 2007), where at the lower end
it occurs frequently and consists of acute episodes that resolve quickly following an
intervention (e.g., rest, improvement of the stressor), while at the severe end it occurs less
frequently but is symptomatic of a more chronic and potentially disabling conditions that
cannot be quickly resolved with rest (often referred to as chronic fatigue). Chronic fatigue
was defined by Barton et al. (1995) as “a general tiredness and lack of energy irrespective of
whether an individual has not had enough sleep or has been working hard, which persists
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even on rest days and holidays.” Although there is no standard way to assess fatigue, there
are a variety of questionnaires, with high reliability and validity, which have been designed
to assess fatigue in working populations (De Vries, Michielsen, & Van Heck, 2003).
However, the applicability of these instruments in assessing fatigue prevalence in police
officers has not been explored.

Prior studies that highlighted the significant impact of fatigue on injury and performance in
police officers (James & Vila, 2015; Senjo, 2011; Vila, 2006; Violanti et al., 2012, 2013)
utilized proxy indicators of fatigue (e.g., shift work, long work hours, insufficient sleep);
rather than chronic fatigue assessed using one of several validated instruments. Therefore,
the purpose of this research was to estimate the prevalence of chronic fatigue (assessed
based on a validated instrument) and then examine its association with non-fatal workplace
injury (objectively assessed using organizational work history records), among officers
working in mid-sized urban police department. In our analysis, the association of interest
was adjusted for demographic and lifestyle factors that were reported to affect non-fatal
occupational injury in various occupational groups. These factors included age (Landen &
Hendricks, 1992), gender (Berecki-Gisolf, Smith, Collie, & Mcclure, 2015), race/ethnicity
(Hurley & Lebbon, 2012), education (Kim et al., 2014), workload (Nakata et al., 2006),
physical activity (Caban-Martinez et al., 2015), and alcohol consumption (Stallones &
Xiang, 2003).

2. Methods
2.1. Study population

Participants from the Buffalo Cardio-Metabolic Occupational Police Stress (BCOPS) study
were used for the current analyses. The BCOPS study was a cross-sectional study aimed at
investigating the associations of occupational stressors with the psychological and
physiological health of police officers. The study was initiated in 2004 and a total of 710
police officers who worked with the Buffalo Police Department in New York were invited to
participate in the BCOPS study; 464 (65.4%) officers agreed to participate and were
examined once during the period of June 4, 2004 to October 2, 2009. No specific inclusion
criteria were indicated for the study, only that participants be a sworn police officer and
willing to participate. Comparisons of available demographic variables (sex, age, and police
rank) showed no significant differences between participants and non-participants. A written
informed consent was collected from each participant. Data collection was performed at The
Center for Preventive Medicine, State University of New York at Buffalo. The study was
approved by the Internal Review Board of the State University of New York at Buffalo, and
the National Institute for Occupational Safety and Health (NIOSH) Institutional Review
Board (IRB).

2.2. Measures and study design

Data originated from two sources. The first source was the BCOPS study where data on
demographic, physical, biological, and psychosocial characteristics were collected from
each participant. As part of the study, the participants filled out a questionnaire designed to
assess chronic fatigue which served as the exposure variable of interest. The second source
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was work history records of the BCOPS study participants obtained from the Buffalo, NY
police payroll department. The work history records were used to derive occurrence of
nonfatal on-duty injury which served as the outcome variable of interest.

2.3. Assessment of chronic fatigue

Chronic fatigue was assessed using a 10-item questionnaire developed by Barton et al.
(1995). In the current study the questions about chronic fatigue were introduced with this
statement: “The following items relate to how tired or energetic you generally feel,
irrespective of whether you have had enough sleep or have been working very hard. Some
people appear to suffer from permanent tiredness, even on rest days and holidays, while
others seem to have limitless energy. Please indicate the degree to which the following
statements apply to your own normal feelings.” The study participants were then asked to
rate (score) each of the 10 items on a five-point Likert scale (5 = very much, 4 = much, 3 =
somewhat, 2 = little, 1 = not at all). The questionnaire consisted of five items (I usually feel
drained, | feel tired most of the time, | usually feel rather lethargic, | often feel exhausted,
and | feel weary much of the time) designed to measure general feelings of tiredness and
lack of energy while the remaining five items (I generally feel | have plenty of energy;, |
generally feel quite active, | generally feel full of vigor, | generally feel alert, and | usually
feel lively) were positively worded to measure general feelings of vigor and energy (the
opposite of fatigue). A single total score was computed by summing the ratings from the 10
items after reverse-coding the five positively oriented items. A higher score indicates greater
feelings of chronic fatigue. In addition, separate scores for the positively and negatively
worded questions were computed. The chronic fatigue questionnaire was introduced to the
BCOPS study 9 months after the start of the first clinic examination and hence only 316 of
the 464 participants had the opportunity to complete the questionnaire (the remaining 148
officers who did not complete the fatigue questionnaire were excluded from analyses). The
instrument has high reliability with Cronbach’s alpha coefficient of 0.84 (Cohen, Manion, &
Morrison, 2000). For our sample of officers the estimated alpha coefficient was0.94 and it
was obtained using the SAS procedure PROC CORR with the ALPHA option.

2.4. Assessment of on-duty injury

The second source of data (the work history records) was a longitudinal dataset that was
made available in an electronic format and contained a day-by-day account of activities, for
each officer, including the start time of work, the type of activity (e.g., regular work,
overtime work), the type of leave (e.g., injury, sick, or vacation), and the number of hours
worked for a period spanning 15 years (from May 23, 1994 to date of the BCOPS study
exam). The work history records during the 1-year period prior to date of clinic examination
were used to derive occurrence of injury (yes/no) for each officer and this binary variable
served as the outcome variable of interest in the current analyses. For example, during the
BCOPS study if an officer was examined on 8/15/2005 then we examined daily work history
records of this officer from 8/15/2004 to 8/15/2005 (1-year period) to assess occurrence of
on-duty injury. The work history data contained work absences due to injury that occurred
while on duty. The occurrence of on-duty injury was identified when the payroll record
indicates that an officer is paid for regular work but is off-duty due to injury that occurred
while at work. No additional information was available concerning the type of injury or its
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severity. The work history data were also used to derive dominant shift (a covariate of
interest) during the same 1-year period for each officer. The methodology for derivation of
dominant shift as day, afternoon or night is described in Fekedulegn et al. (2013).

2.5. Assessment of covariates

Study participants self-reported demographic and lifestyle characteristics including age,
gender, race/ethnicity, marital status, education, rank, years of service, smoking and alcohol
consumption, workload, physical activity, and sleep quality. Height and weight were
measured with shoes removed and recorded to the nearest half centimeter and rounded up to
the nearest quarter of a pound, respectively, then body mass index (BMI) was calculated as
weight in kilograms divided by height in meters squared. Alcohol consumption was
measured from data collected using Food Frequency Questionnaire (FFQ) where, among
other things, the officers also reported how often they drank the following amounts of
alcoholic beverages: beer (12 0z), red wine (6 0z), white or rose wine (6 0z), and liquor and
mixed drinks (1.5 0z). The number of drinks per week was derived as the sum of
consumption of these amounts from the four types of alcoholic beverages. Physical activity
was assessed using the Seven-Day Physical Activity Recall questionnaire developed in the
Stanford Five-City Project (Sallis et al., 1985). This was an interviewer administered
questionnaire where the officers were asked to provide the number of hours they spent on
three types of physical activity (occupational, sports, and household) during the previous 7
days at each of the following intensities: moderate, hard, and very hard. Sleep quality was
assessed using the Pittsburgh Sleep Quality Index (PSQI) questionnaire. This was a 19-item
questionnaire designed to assess the quality and pattern of sleep in adults during the previous
month. A total global score for sleep quality was calculated by summing scores on the
following seven components: subjective sleep quality, sleep latency, sleep duration, sleep
efficiency, sleep disturbances, use of sleep medications, and daytime dysfunction. A
standard cut point of N5.0 and <5.0 was used to define “poor” and “good” sleep quality
respectively (Buysse, Reynolds, Monk, Berman, & Kupfer, 1989). Workload was assessed
by asking the officers the question “What is the work activity level at your district?” to
which they responded by selecting one of the following: high work load (very busy with
frequent complaints, high crime area); moderate work load (moderate complaint rate,
average crime); or low work load (precinct not busy, low crime area).

2.6. Statistical analyses

Of the 464 BCOPS study participants, officers who did not complete the chronic fatigue
questionnaire (n = 148) were excluded. Of the 316 remaining officers, we further excluded
36 officers who retired at least a year prior to date of exam and hence did not have work
history records to determine occurrence of injury during the 1-year prior to examination. The
current analyses were therefore performed using the 280 officers with complete data on both
the exposure variable (chronic fatigue score) and the outcome (occurrence of on-duty
injury). Initial analyses included descriptive results to characterize the composition of the
study sample and examined the association of demographic and lifestyle characteristics with
fatigue score and occurrence of injury using chi-square tests and analysis of variance
(ANOVA).
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The primary research question of interest (is there an association between chronic fatigue
and occurrence of on-duty injury?) was examined using Poisson regression analysis with a
robust error variance (Zou, 2004). First, we examined the association between chronic
fatigue scores (overall score, score from the positive items, and score from the negative
items) and occurrence of on-duty injury. In these analyses, the fatigue score was treated both
as a continuous variable as well as a categorical variable (by creating tertiles). Second, we
examined the association between each of the 10 items of the chronic fatigue questionnaire
(individually) and injury prevalence. For this analysis we classified the ratings for each item
into two categories because of small sample sizes in some of the original 5 categories. Those
that rated the item as 1 (not at all) or 2 (little) were classified in one group, while those that
rated the item as 3 (somewhat) or 4 (much) or 5 (very much) were combined into a second
group. In both analyses prevalence ratios (PR) and their 95% confidence intervals (CI) were
computed as measures of association. The unadjusted, age- and multivariate-adjusted PRs
were estimated. The multivariate model adjusted for the following covariates: age, gender,
race/ethnicity, education, workload, physical activity, and alcohol consumption. The
variables chosen as covariates in the multivariable model are based on previous findings in
the literature and those that are marginally (p-value b 0.08) or significantly (p b 0.05)
associated with either the exposure (fatigue) or the outcome (injury). Sleep quality and shift
work are proxy measures of fatigue and hence including them in the multivariable model is
considered over-adjustment. The demographic and lifestyle factors were first tested for
potential effect modification by including their interaction terms in a multivariable model.
For all tests, statistical significance was assessed at the 5% level. All analyses were
conducted using the SAS system, version 9.3.

3. Results

3.1. Demographic and lifestyle characteristics

The demographic and lifestyle characteristics of the participants are presented in Table 1.
The study population consists of 73% males and the majority was white (75%), married
(70%), had a rank of patrol officer (79%), and reported high workload (64%) and poor sleep
quality (57%). The mean age was 40.7 years (SD = 6.4) and the officers were on average
overweight (mean BMI = 29.4, SD = 4.8). The data in Table 1 also shows mean fatigue
scores and prevalence of on-duty injury (in the past year) by levels of demographic and
lifestyle characteristics. Mean fatigue score did not vary significantly by levels of
demographic and lifestyle characteristics except for race/ethnicity, sleep quality, and
physical activity levels. White officers, and those who reported poor sleep quality had a
significantly higher mean fatigue score compared to their counterparts. Physical activity
hours were negatively correlated with fatigue score where officers with lower physical
activity reported higher fatigue score (r = —0.19, p-value = 0.0017, Table 1). Prevalence of
injury varied significantly by levels of workload, sleep quality, shift work, and physical
activity levels (Table 1). Officers who reported high workload, poor sleep quality, and
worked on the night shift had higher prevalence of on-duty injury compared to their
counterparts. Physical activity hours were positively associated with prevalence of injury;
for one standard deviation increase in hours of physical activity the prevalence of injury
increased by 19%.
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3.2. Distribution of chronic fatigue items

A majority of the officers responded favorably (“somewhat” to “very much”) to the five
fatigue questionnaire items designed to measure general feelings of vigor and energy (Fig.
1A). The percentage of officers who responded “somewhat” to “very much” to these items
ranged from 67.1% (I generally feel full of vigor) to 90.4% (I generally feel alert). On the
other hand, the response of “somewhat” to “very much” to the five items designed to
measure general feelings of tiredness and lack of energy ranged from 31.1% (I feel weary
much of the time) to 39.3% (I usually feel drained). The total fatigue score (sum of score
from all 10 items) ranged from 10 to 50 with a mean of 24.8 (SD = 8.1) and 46% reported
above this average chronic fatigue score.

We also explored the factor structure of the chronic fatigue questionnaire for our sample of
police officers. Using structural equation modeling (SEM), we fit a confirmatory factor
analysis (CFA) model to estimate the latent construct (chronic fatigue) using the 10
questionnaire items. We compared a one-factor model that hypothesizes all 10 items load to
a single latent variable versus a two-factor model that assumes the positively worded items
load to one latent variable while the negatively worded items load to a second latent
construct.

Comparison of several fit indices indicated that the two-factor model appears to fit the data
better compared to the one-factor model. The Comparative Fit Index (CFI) values, where a
good fit is indicated by a value of 0.95 and above, were 0.98 for the two-factor model versus
0.83 for the one-factor model. The standardized root mean square residual (SRMSR) values,
where a good fit is indicated by a value lower than 0.08, were 0.024 for two-factor model
and 0.082 for one-factor model.

3.3. On-duty injury
In the current sample, prevalence of on-duty injury during the past year was 24% (95% ClI:
19.4-29.5); 67 of the 280 officers had on-duty injury during the past year. Among those
injured, 46% (95% CI: 35.8-59.9) experienced an extended injury, which was defined as
work absences that lasted at least 90 days during the past year and the average duration (in
days) of injury leave was 100.6 days (SD = 100.2) (data not shown).

3.4. Association of chronic fatigue score with on-duty injury

The associations between fatigue score and occurrence of on-duty injury are presented in
Table 2. Results indicate an increasing trend in prevalence of on-duty injury across tertiles of
total fatigue score (19.6%, 21.7%, 30.8% for the lowest, middle, and highest tertiles,
respectively, trend p-value =0.0372). After adjusting for age, gender, race/ethnicity,
education, workload, physical activity, and alcohol consumption, the prevalence of injury
among officers in the highest tertile of total fatigue score was 67% larger compared to those
in the lowest tertile (PR = 1.67, 95% CI: 0.99-2.83, p = 0.0554) but with borderline
statistical significance. Analyses of total fatigue score in continuous form indicated that a 5-
unit increase in total fatigue score was associated with a 12% increase in prevalence of on-
duty injury (PR =1.12, 95% CI: 0.99-1.27, p = 0.0746) yet the estimate had borderline
statistical significance.
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The association between fatigue score from the positively worded items and on-duty injury
achieved statistical significance. A 5-unit increase in fatigue score of the positively worded
items was associated with a 33% increase in prevalence of injury (PR = 1.33, 95% CI: 1.04—
1.70, p = 0.0215). Injury prevalence was 62% higher among officers in the highest tertile of
the score for the positive items compared to those in the lowest tertile (PR = 1.62, 95% ClI:
0.94-2.81, p = 0.0827). On the other hand, there was no significant association between
fatigue score from the negatively worded items and occurrence of injury; a 5-unit increase in
score from these items was associated with 13% increase in prevalence of injury (PR = 1.13,
95% CI: 0.90-1.41, p = 0.2842), and those in the highest tertile of fatigue score from the
negative items had injury prevalence that was 45% larger compared to those in the lowest
tertile (PR = 1.45, 95% CI: 0.83-2.53, p = 0.1941).

3.5. Association of individual items of chronic fatigue questionnaire with on-duty injury

The association of ratings to the individual items of the chronic fatigue questionnaire with
occurrence of injury is presented in Table 3 (for the positively worded items) and Table 4
(for the negatively worded items). As expected, the results in Table 3 show a significantly
higher prevalence of on-duty injury among officers who responded “not at all” or “little” to
4 of the 5 positively worded items. After multivariate adjustment, officers who do not feel
active (PR = 1.74, 95% CI: 1.09-2.80, p = 0.0210) had significantly higher prevalence of on-
duty injury compared to their counterparts. Prevalence of on-duty injury was 75% larger
among officers who generally do not feel full of vigor compared to those who do feel full of
vigor (PR = 1.75, 95% CI: 1.13-2.71, p = 0.0118). Officers who generally do not feel alert
had more than double the prevalence of injury compared to those who do feel alert (PR =
2.31, 95% ClI: 1.36-3.94, p = 0.0020). Officers who do not feel lively had injury prevalence
that is 67% larger (PR = 1.67, 95% CI: 1.00-2.79, p = 0.0495) compared to their
counterparts. On the other hand, therewas no significant association between the ratings for
the negatively worded items and prevalence of injury (Table 4); the only exception is a
borderline statistical significance between the rating for “I often feel exhausted” and injury
occurrence where those who often felt exhausted had a 52% higher prevalence of injury
compared to their counterparts (PR = 1.52, 95% CI: 0.99-2.33, p = 0.0541).

4. Discussion

There are approximately 900,000 sworn law enforcement officers serving in the United
States (NLEOMF, 2016). This workforce is known to disproportionately suffer from
cardiovascular, metabolic, and psychosocial disorders (Barron, 2008; Hartley, Burchfiel,
Fekedulegn, Andrew, & Violanti, 2011; Liberman et al., 2002; Violanti et al., 2009;
Zimmerman, 2012). In addition, policing is one of the occupations with the highest rate of
non-fatal on-duty injury. According to the Bureau of Labor Statistics (BLS), police and
sheriff’s patrol officers was one of six occupations (correctional officers and jailers,
firefighters, nursing assistants, construction laborers, and heavy and tractor-trailer truck
drivers) where the incidence rate of non-fatal workplace injury, per 10,000 full-time
workers, was greater than 300 (BLS, 2014). The rate of non-fatal occupational injuries is
two to three times the national average, while fatal injury rates are nearly four times greater
among of-ficers compared to the average American worker (LaTourrette, 2011). Although
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fatigue is commonly understood to be a risk factor for on-duty injury among police,
scientific literature is limited. Assessment of the prevalence of fatigue among law
enforcement officers, who work under high-risk and dynamic environments, engage in
extended driving, and often need to make on-the-spot decisions in complex and ambiguous
situations, is particularly important because fatigue in police officers can have devastating
consequences to the officers and the general public (Vila & Kenney, 2002). Police officers,
therefore, represent a unique occupation group for research focusing on fatigue, sleep, and
human performance (Vila, 2006). In this study, we assessed chronic fatigue in police officers
working in a mid-sized urban department and examined its association with occurrence of
non-fatal workplace injury. The results indicated that 46% of the officers had above average
chronic fatigue score (N24.8) and nearly 40% reported feeling drained. Overall, the
prevalence of workplace injury increased significantly across tertiles of total fatigue score.
In particular, injury was more than twice as prevalent among officers who generally did not
feel alert compared to their counterparts. Prevalence of non-fatal workplace injury was at
least 65% larger among officers who did not feel active, full of vigor, or lively compared to
those who did.

There are a number of studies that attempted to examine the relationship between fatigue
and safety outcomes in working populations. Some were based on assessment of fatigue
using validated questionnaires (Fang, Jiang, Zhang, & Wang, 2015; Swaen, Van Amelsvoort,
Biltmann, & Kant, 2003) while most use proxy indicators of fatigue (Kao, Spitzmueller,
Cigularov, & Wu, 2016; Salminen et al., 2010) namely sleep deprivation/disorder, shift
work, and irregular work hours. In a prospective study (Swaen et al., 2003) that examined
the effect of fatigue [assessed using the Checklist Individual Strength (CIS) questionnaire]
on injury, the risk of workplace injury was 69% higher among those in the highest tertile of
fatigue score compared to those in the lowest tertile following adjustment for multiple
potential confounders (RR = 1.69, 95% ClI: 1.03-2.78). The magnitude of the effect size is
consistent with our findings despite differences in study design and study population. The
study by Swaen et al. (2003) also reported the negative consequence of irregular work hours;
those working irregular shifts (but not night shift) had a five-fold higher risk (crude RR =
4.76, 95% Cl:2.42-9.35) of occupational injuries compared to those working on day shifts.
There are numerous studies that showed sleep problems (another proxy measure of fatigue)
are associated with increased risks of workplace injuries and accidents (Chau, Mur, Touron,
Benamghar, & Dehaene, 2004; Salminen et al., 2010; Uehli et al., 2014a, 2014b). A recent
meta-analysis of observational studies dealing with sleep problems and injury revealed that
workers with sleep problems were 62% more likely to being injured at the workplace
compared to those without sleep problem (RR = 1.62, 95% ClI: 1.43-1.84) and that 13% of
the work-place injuries could be attributed to sleep problems (Uehli et al., 2014a). A case—
control study (Chau et al., 2004) that examined correlates of occupational injury indicated
that injured workers had 30% higher odds of having a sleep disorder compared to non-
injured workers (OR = 1.30, 95% CI: 1.08-1.57). A prospective study of Finish public sector
workers (Salminen et al., 2010) also reported a similar estimate where the risk of workplace
injury was 38% higher among those who experienced disturbed sleep compared to those
who did not (OR = 1.38, 95% CI: 1.02-1.87). Among truck drivers long workhours (driving
and non-driving) have been significantly associated with an increase in safety critical events
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(Soccolich et al., 2013), and driver fatigue was a significant risk factor for occupational light
vehicle crashes (OR = 2.1, 95% CI: 1.5-2.7; Stuckey, Glass, LaMontagne, Wolfe, & Sim,
2010).

In policing, formal studies of fatigue and on-duty injury, although limited and based on
proxy indicators of fatigue, highlight findings consistent with those in other occupational
groups or the general population. An experimental study by James and Vila (2015) examined
the extent fatigue (defined as shift work) degrades post-shift non-operational driving (i.e.,
lab-based simulated driving) performance of officers. Their results showed that officers
working on night shift (fatigued condition) had significantly greater lane deviation compared
to those on day shift. Analysis of shift work in relation to injury based on the same study
population used for the current study (Violanti et al., 2012) showed that the incidence rate of
non-fatal on-duty injury was 72% larger for officers working on the night shift compared to
those on the day shift (IRR = 1.72; 95% CI = 1.26-2.36) while the risk of long-term injury
(=90 days of work absence) was three-fold higher among officers working the night shift
(Violanti et al., 2013). These studies also indicated that high workload in combination with
night shift work significantly exacerbated the risk of workplace injury. Officers in the United
States are reported to work extraordinarily high numbers of hours per week (graveyard
shifts, overtime, second jobs, etc.) resulting in insufficient sleep and poor rest that heightens
the risk of injury (Senjo, 2011). The prevalence of poor sleep quality in U.S. police officers
was 64% compared to 45% among those not involved in emergency services (Neylan et al.,
2002). In a study of police officers from the United States and Canada, Rajaratnam et al.
(2011) reported that 40% had at least one sleep disorder, 34% had obstructive sleep apnea,
7% had insomnia, 29% reported excessive sleepiness, and 26% reported falling asleep while
driving at least once in a month. In policing, where officers are engaged in extended driving,
nodding off while driving and difficulty to maintain constant vigilance because of sleepiness
leads to disastrous outcomes to both the officers and the public at large. A study by Vila
(2000) reported that 4 of out of 8 officers involved in on-duty injuries and accidents were
impaired because of fatigue. The most common types of nonfatal injuries among officers are
strains and sprains, particularly those to the back, often caused by trips and falls (particularly
during foot pursuits) and extended driving. Vehicle crashes represent the greatest fraction of
both fatal and non-fatal injuries, making driving the most dangerous activity police engage
in (LaTourrette, 2011).

Fatigue has also been reported to be associated with (or co-occurs with) a number of adverse
psychological health outcomes including depression and anxiety, and chronic diseases
(Chen, 1986; Franssen, Biiltmann, Kant, & Van Amelsvoort, 2003). U.S. workers reporting
fatigue are four times more likely to experience depressive symptoms than workers who did
not report fatigue (Ricci et al., 2007). In our police study sample, a 5-unit increase in total
fatigue score was associated with a 72% elevation in prevalence of depression (PR = 1.72,
1.49-1.98, p b 0.0001, data not shown). Overall, the proportion of officers who self-reported
their general health as “fair or poor” increased by 51% for a 5-unit increase in total fatigue
score (PR =1.51, 1.24-1.84, p b 0.0001, data not shown). It is worth mentioning that worker
fatigue also has significant economic consequences. The health related lost productive time
(LPT) among workers with fatigue cost U.S. employers an estimated $136 billion annually
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(Ricci et al., 2007); where 66% of U.S. workers with fatigue reported health-related lost
productive time (LPT) compared to only 26% of those without fatigue.

The current study has several strengths including the use of objective daily work history
records from which on-duty injury was ascertained, a relatively large sample, high reliability
of the chronic fatigue questionnaire which was specifically designed to assess fatigue in
occupations involving shift work (Khaleghipour, Masjedi, & Kelishadi, 2015), and
adjustment of the association of interest for multiple potential confounders. Despite these
strengths, the findings from this study ought to be interpreted in the context of potential
limitations. The study is based on urban police officers from the eastern United States
(convenience sample) and therefore may have limited generalizability to all officers. Chronic
fatigue was assessed through self-report and hence there is a possibility of response bias
(especially socially desirable responding) that could underestimate the prevalence of fatigue.
Despite our effort, we were not able to access the data on the type and severity of injury for
reasons related to privacy. From a methodological viewpoint, occurrence of on-duty injury
was assessed during the 1-year prior to assessment of fatigue, and therefore based on the
cross-sectional study design it is assumed that chronic fatigue assessed at the clinic
examination has been present or consistent throughout the previous 1 year period. The cross-
sectional study design limits casual inference.

In summary, this study of urban police officers showed that those who do not feel active, full
of vigor, alert, or lively had a significantly higher prevalence of non-fatal work place injury
compared to their counter parts. To the authors’ best knowledge, there are no epidemiologic
studies that assessed chronic fatigue using one of available validated instruments and
examined its association with objectively assessed on-duty injury among police officers in
the United States. This study adds to the body of knowledge regarding the association of
fatigue with workplace injury among high stress occupations and may have future
implications that ultimately will lead to interventions that could reduce officer’s fatigue and
injury occurrence. Policing, by its nature, involves exposure to inherent physical and
psychological dangers as well as additional occupational stressors (e.g., long work hours,
shift work, and irregular schedules) that significantly increase the risk for chronic fatigue
and numerous adverse health outcomes including fatal and non-fatal workplace injuries. In
their report titled “Tired cops” Vila and Kenney (2002) provide accounts of devastating
tragedies (injuries) associated with police fatigue. Altogether, the human and economic cost
associated with fatigue and workplace injury could represent a substantial burden to officers
and their families and warrants greater attention. Hence, there is a need to identify strategies
to reduce the risk factors that lead to chronic fatigue and workplace injury. Comprehensive
fatigue management programs that include education on the health and safety consequences
of fatigue, regulations on the length of work hours per day and per week, workplace
interventions that improve alertness/fitness, and screening for sleep disorders are essential to
minimize fatigue and its negative consequences. Fatigue intervention also ought to consider
psychosocial work characteristics. For example, a prospective study has shown that decision
latitude in men and co-worker social support in women were protective against fatigue
(Bultmann, Kant, Van Den Brandt, & Kasl, 2002). Physical inactivity and obesity have long
been recognized as risk factors for fatigue (Chen, 1986). A study by Zimmerman (2012)
indicated that workplace programs to promote the health and fitness of police officers are
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commonly lacking despite the fact that obesity may be more common in police of-ficers
compared with other groups. Weight loss and fitness could be important factors in reducing
acute musculoskeletal injuries (LaTourrette, 2011). Future studies with larger sample size
and a prospective design are worthwhile and could provide better insight in designing
effective interventions.
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Fig. 1.

Pegrcentage of participants responding to chronic fatigue questionnaire items among police
officers. Responses of “somewhat” to “very much” were combined. Part A shows
percentages for the positively worded items (I generally feel | have plenty of energy, |
generally feel quite active, | generally feel full of vigor, | generally feel alert, and | usually
feel lively). Part B shows percentages for the negatively worded items (I usually feel
drained, | feel tired most of the time, I usually feel rather lethargic, | often feel exhausted,
and | feel weary much of the time).
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helps to increase reaction time and alertness and improve perfor-
mance. According to this idea, there should be a scheduled time for
an officer to take a nap or an unrestricted opportunity to take a nap
during the shift, as well as an appropriate place to take an uninter-
rupted nap. Police departments may wish to consider this napping
strategy regardless of shift duration and include shifts less than 12
hours and those who might work double shifts.!6 However, there
is some controversy at organizational levels about napping since it
takes away from patrol duties.

Role of the Police Organization

Primary responsibility rests with the individual officer for get-
ting proper sleep; however, police organizations can help their
officers reach that goal. The organization can create a culture in
which officers receive adequate information about the importance
of good sleep habits, the hazards associated with fatigue and shift
work, and strategies for managing them. According to Drs. Bryan
Vila and Charles Samuels, organizations can do the following:

* During training at the basic academy level and in-service
training afterward, educate personnel on the importance of
proper sleep and the hazards associated with shift work.

e Fitthe particular needs of each community and its police
officers. There is no one ideal system for shift work.

* Shift scheduling strategies and staff deployment in police
agencies require operational expertise and human factors
expertise. Draw on these resources or perform research to
guide shift development.

* Excessive overtime, frequent shift changes, and secondary
employment are especially problematic issues in conjunc-
tion with sleep disorders and these elements should be
carefully managed.”

Role of the Individual Officer
On an individual level, officers can improve the quality of their
sleep by
® gelting at least 7 hours of sleep daily;
* goingto sleep at the same time every day, as much as
possible;
* avoiding alcohol just before bedtime;
* using room-darkening curtains or shades (light keeps people
awake);
* making their bedroom a place for sleep, not doing work or
watching TV;
* maintaining a comfortable bedroom temperature—not too
hot or cold;
* avoiding large meals or excessive fluids before bedtime :
* avoiding exercise within three hours of bedtime ; and
* avoiding caffeine, nicotine, and other stimulants before
bedtime.!8

Conclusion

Shift work poses an increased negative risk among police offi-
cers in terms of safety and health. With proper sleep—and attention
to this problem by both the organization and individual—such risks
can be substantially reduced. It is likely that there will always be a

34 THE POLICE CHIEF/MAY 2018

need for shift work in policing, so how law enforcement organiza-
tions adjust to this inherent work situation is essential to providing
a high level of service to the community and to preserving the health
and safety of officers. %*

Notes:

!Sleep Foundation, “Sleep in America Poll,” 2010, https://sleep
foundation.org/sites/default/files/nsaw/ NSF%20Sleep%20in%20%20
America%2OPol1%20-%20Summary%ZOOf%ZOFindings%ZO.pdf.

*Bryan Vila and Dennis Kenney, “Tired Cops: The Prevalence and
Potential Consequences of Police Fatigue,” NIJ Journal 248 (2002): 16-21.

Claudia Ma et al., “Associations of Objectively Measured and
Self-Reported Sleep Duration with Carotid Artery Intima Thickness
Among Police Officers,” American Journal of Industrial Medicine 56 (2013):
1341-1351.

“Shantha M. W. Rajaratnam et al,, “Sleep Disorders, Health, and
Safety in Police Officers,” Journal of the American Medical Association 306,
no. 23 (2011): 2567-2578.

SWilliam D. S. Killgore, “Effects of Sleep Deprivation on Cognition,”
Progress in Brain Research 185 (December 2010): 105-129.

fTimothy Roehrs et al., “Ethanol and Sleep Loss: A Dose Comparison
of Impairing Effects,” Sleep 26 (2003): 981-985.

’National Law Enforcement Officers Memorial Fund, Preliminary
2017 Law Enforcement Offficer Fatalities Report, http://www.nleomf.org/
assets/pdfs/reports/fatality-reports/2017/2017-End-o£-Year-Officer
-Fatalities-Report_FINAL.pdf.

*Desta Fekedulegn et al., “Fatigue and On-Duty Injuries Among
Police Officers: The BCOPS Study,” Journal of Safety Research 60
(February 2017): 43-51.

°Simon Folkard and Philip T. Tucker, “Shift Work, Safety and Pro-
ductivity,” Occupational Medicine 53, no. 2 (March 2003): 95-101.

“Gregory Belenky et al., “Patterns of Performance Degradation
and Restoration During Sleep Restriction and Subsequent Recovery: A
Sleep Dose-Response Study,” Journal of Sleep Research 12, no. 1 (March
2003): 1-12.

Yohn M. Violanti et al., “Life Expectancy in Police Officers: A
Comparison with the U.S. General Population,” International Journal
of Emergency Mental Health and Human Resilience 15, no. 4 (2013): 217-228.

2Michael Wirth et al., “The Epidemiology of Cancer Among Police
Officers,” American Journal of Industrial Medicine 56, no. 11 (November
2013): 439-453.

13Ma et al., “Associations of Objectively Measured and Self-Reported
Sleep Duration with Carotid Artery Intima Thickness Among Police
Officers.” .

"Luenda E. Charles et al., “Shiftwork and Decline in Endothelial
Function among Police Officers,” American Journal of Industrial Medicine
59, no. 11 (November 2016): 1001-1008.

PJohn M. Violanti et al., “Atypical Work Hours and Metabolic
Syndrome Among Police Officers,” Archives of Environmental and
Occupational Health 64, no. 3 (Fall 2009): 194-201.

'P. Daniel Patterson et al., “Evidence-Based Guidelines for Fatigue
Risk Management in Emergency Medical Services,” Prehospital Emergency
Care 22, sup. 1 (2018): 89-101.

YBryan Vila, Charles Samuels, and Nancy Jo Wesensten, “Sleep Loss
in First Responders and the Military” in Principles and Practice of Sleep
Medicine, eds. Meir H. Kryger and Thomas Roth, 6th ed. (Philadelphia,
PA: Elsevier Saunders, 2016): 726-735. '

¥Michael J. Thorpy, “Managing the Patient with Shift-Work
Disorder,” Journal of Family Practice 59 (]anuary 2010): S24-S31.
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Supporting Officer Safety Through Family Wellness:
The Effects of Sleep Deprivation

While sleep deprivation is not exclusive to law enforcement, it is often amplified due to the unique stressors of the job and

shift work. Sleep is essential to maintain and repair bodily functions and systems. Sleep, or lack of, has effects on all functions

of the mind and body, which not only affects an officer’s job, but also family wellness.

Effects of Sleep
Deprivationon| -
the Body | -

Decreased Cognitive
Processes, Problem-
Solving, Concentration,
and Reasoning

Lack of sleep inhibits decision
making, interferes with forming

H sound judgements, and
induces poor assessments due to
: increased irritability.’

Lack of
Appetite Control

Sleep deprivation has shown to m

increase feelings of hunger and
affect a person’s ability to judge
portion size.l

Sleep deprivation
can be dangerous

more than

40%
25%

of police officers reported
having fallen asleep while
driving.

reported that happened
more than once a month

Impaired Alertness

Sleep deprivation impairs an
individual’s ability to remain
focused and alert for long
periods of time.’

Increased Risk for
Heart Disease

Sleep deprived persons are
at a higher risk for heart
disease and high blood
pressure when only sleeping
five to six hours a night."

Spatial Disorientation

Sleep deprived persons are
more likely to become
disoriented when
navigating, and often report
slower reaction timesY

More than half of all
police officers don't get
enough sleep"

i Awake for .
19 0.05%
hours comparable

 entenensnsenensanes to a

Awake for | blood alcohol
24 concentration o 1O%viii
of... C
i hours 2

What about working the night shift?

Our bodies naturally relax and cool
down when it gets dark outside and
become alert when then sun is up.
Working second or third shift can
disrupt the circadian clock and make
sleep more difficult. Working against
the natural rhythms of the body can
cause sleep disorders and fatigue.

Law enforcement is a 24-hour job and
for many, working the night shift is
unavoidable. Learning how to adapt
to the schedule and demands of the
job can help combat some of the
potentially dangerous symptoms of
working the night shift.

If you work a permanent
night shift:

B |tis best to slowly shift your
circadian clock enough to still be
able to function on days off.

B The best way to do this is on
days off, go to sleep as late as
possible and sleep as late as
possible.

B On a workday, minimize the
sunlight exposure on the drive
home by wearing sunglasses and
utilize blackout curtains when
trying to sleep.*

If you work rotating night shifts:

B The circadian clock can’t shift
fast enough to keep up with a
rotation.

B The American Psychological
Association recommends
avoiding symptomatic relief;
caffeine to stay awake at night
and sedatives to sleep during
the day. These methods can be
dangerous and only temporarily
disrupt your circadian clock.

1993-201% " International Association of
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The Effects of Sleep Deprivation, continued...

What can officers do?

Practice a healthy lifestyle.

Maintain balanced eating
habits

Refrain from tobacco use

Have an annual physical

Limit alcohol
consumption

Exercise regularly

S -

Exercise
proper sleep
hygiene.

Get seven to nine hours of
sleep every night*

Limit caffeine intake close
to sleep time

Minimize screen time
before bed

How can family help?

B PR PR P YRR PRRRPRS 3

Assist in making the sleeping
space more comfortable and
appealing.

B Black out curtains,
minimal electronics,
supportive pillows and
mattress, and a comfort-
able temperature are all
ways to help with sleep.

B |deal temperature for
aroom to sleep in is
60°-67°F. i

B Suggested addition: .
minimize activity in the
house when the officer is
trying to sleep.

Encourage your partner to
talk to a doctor about his/her
sleeping habits, particularly

if s/he snores frequently, has
trouble falling asleep or stay-
ing asleep, or begins to show
other health concerns.

60-67

B P PR P YRR PRRRP N

Create a family bedtime ritual.
Calming and relaxing environ-
ments help decrease stress
and anxiety making falling
asleep and staying asleep
easier.

B One hour before you go
to sleep have a ‘wind
down’ hour. Do calming
activities such as reading
or taking a relaxing bath
or shower. This is the
crucial time to
avoid electronic
screens that can
increase
restlessness.x"

Talk to your doctor about
sleep disorders.

Law enforcement officers
are twice as likely to have
a sleep disorder as non-
law enforcement*i

B P PR PRTRPRRRPPRS 3

Get into a routine as much as
possible. Eating on a regular
schedule and going to sleep
and waking up on a regular
schedule, no matter what the
schedule is, all decrease the
effects of sleep deprivation.

Communicate with family and
friends to help distribute family
responsibilities, such as sports
practices, carpools, and
grocery shopping.

Exercise regularly.
Vigorous exercise
can make it easier
to fall asleep. Make
it fun for the whole
family. Think of
creative family
exercise A}
opportunities like ‘
hiking, ice skating,
dancing, and/or
swimming.

B For more information about the Institute for
Community-Police Relations, please visit:
http://www.theiacp.org/ICPR.

B This publication is one in a series.
For more family support resources please visit:
http://www.theiacp.org/ICPRlawenforcementfamily
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This publication is one in a series. For more family support resources please
visit: www.theiacp.org/ICPRlawenforcementfamily

The IACP's Institute for Community Police Relations (ICPR) is designed to
provide guidance and assistance to law enforcement agencies looking to
enhance community trust, by focusing on culture, policies, and practices.

For more information, contact us at...

@ icPrathelacPorg (B thelACPorg/ICPR  {, 800THE.IACP
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