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Abstract
Police work is one of the most stressful occupations. Previous research has indicated that work
stress and trauma exposure may place individuals at heightened risk for the development of
depression symptomatology. This prospective longitudinal study was designed to examine
predictors of depression symptoms in police service.119 healthy police recruits from an ongoing
prospective study were examined. Participants completed baseline measures of depression
symptoms, childhood trauma exposure, neuroticism, and self-worth during academy training.
Follow-up measures of depression symptoms, PTSD symptoms, critical incident exposure,
negative life events, and routine work environment stress were assessed after 12 months of police
service. Hierarchical linear regression analysis was conducted to examine predictors of current
levels of depression symptoms, controlling for baseline depression symptoms and current PTSD
symptoms. Greater childhood trauma exposure, lower self-worth during training and greater
perceived work stress in the first year of police service predicted greater depression symptoms at
12 months. Depression symptoms at one year of police service were partly independent from
PTSD symptoms at 12 months. Greater childhood trauma exposure and lower self-worth during
training may be important variables to screen as risk factors for duty-related depression. Strategies
to reduce routine work environment stress have potential to decrease duty-related depression in
law enforcement.
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1. Introduction
Police work is widely regarded as one of the most stressful occupations in American society
(Liberman 2002; Violanti, 2006). Police work involves exposure to multiple critical incident
stressors including the risk of being seriously injured and even killed. Public demands on
police officers and organizational factors such as long shifts, time pressure and inadequate
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resources also contribute to the stress of this profession (Collins and Gibbs, 2003). Previous
studies have found that routine occupational stress or stressful work conditions have adverse
effects on mental health (Liberman et al., 2002). A survey of experienced police officers
indicated that perceived work stress was significantly associated with increased anxiety,
depression, somatization, posttraumatic stress symptoms, “burnout”, chronic back pain,
alcohol abuse, and inappropriately aggressive behavior (Gershon, 2002).

While recent attention has been largely focused on Posttraumatic Stress Disorder, the
combination of exposure to critical incident stressors and routine work stressors can also
result in a number of other reactions, including depression. Major depression is among the
most debilitating disorders and according to the World Health Organization is projected to
become the second leading cause of the global burden of disease by 2020. Rates of major
depression disorder and levels of depression symptoms were found to be higher in police
than the general population and those with depression have poorer quality of life (Chen,
2006).

In the general population, risk factors for depression include female gender (Kendler, 2004;
Blackmore, 2007), childhood trauma (Young, 1997; Cabrera, 2007), neuroticism (Kendler,
2004; Fanous, 2007), low self-worth/self-esteem (Reis and Grenyer, 2002; Franck and De
Raedt, 2007), maladaptive coping styles (Walker, 2006), alexithymia (Honkalampi,2001),
greater stressful life events (Kendler, 2004; Cabrera, 2007), greater work stress (Blackmore,
2007), low social support (Blackmore, 2007) and insecure attachment (Roberts,1996).

The majority of these findings were derived from cross-sectional studies relying on
retrospective data. Although two prospective studies have been conducted with firefighters
(Bryant and Guthrie 2005, 2007; Heinrichs 2005), the present study is the first prospective
longitudinal design we are aware of to investigate predictors of depression in police service.
In the present study, we hypothesized that greater exposure to childhood trauma, higher
neuroticism and lower appraisals of self-worth assessed during academy training, and higher
levels of critical incident exposure, negative life events and routine work environment stress
during the first year of police service would predict greater levels of depression symptoms
after the first year of police service. As we were interested in predicting symptoms that
developed during the first year of active police duty, we controlled for baseline levels of
depression symptoms assessed during academy training. We also controlled for PTSD
symptoms assessed at the 12 month follow-up because depression often occurs a secondary
co-morbidity in those with PTSD (Schnurr et al.2002).

2. Methods
2.1 Participants

Data were collected as part of a larger prospective and longitudinal study of police officer
stress and health. Participating police officers were recruited during police academy training
in four urban police departments (New York, Oakland, San Francisco, and San Jose). The
sample used in this study is a subset of the 287 trainees who volunteered to participate in the
parent project. Because one of the key measures (childhood trauma) was added after the
parent project started, only 119 participants completed all the measures of the present study
at the baseline. There were no significant differences in demographics and depression
symptoms between this sub-sample and the whole sample. All 119 officers participated in
the 12 months follow-up.

2.2 Procedures
Police academy trainees were referred to the study by research team personnel during
academy training classes. The study presentation included the distribution of a letter from
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the study team, a letter from the commissioner or police chief of the affiliated department, a
description of the study procedures, a participation form, and a contact number. Participants
were evaluated at baseline, which occurred while they were in training at the police
academy, and twelve months after commencement of police service. Study procedures were
described in detail and written informed consent was obtained. At each timepoint, a
structured clinical interview was conducted by doctoral level clinicians and participants
completed self-report questionnaires. All procedures were approved by the University of
California Human Subjects Committee and Institutional Review Board and a Federal
Certificate of Confidentiality was obtained.

2.3 Initial Assessment
2.3.1 Selected Axis I Disorders—The presence of current or past anxiety, mood and
substance abuse disorders was determined using the Structured Clinical Interview for DSM-
IV (SCID NP) (First et al, 1996).

2.3.2 Demographics—Participants were asked to report on age, gender, marital status,
ethnic minority status, and education.

2.3.3 Baseline Depression symptoms—The Symptom Checklist-90-Revised (SCL-90-
R, Derogatis, 1983) is a widely used 90-item self-report measure of global
psychopathological symptoms. Respondents rate items on a five-point scale reflecting their
distress during the past 7 days. Scores are generated for nine symptom scales and an overall
Global Severity Index (GSI). In present study, we used the depression subscale as the
measure of baseline depression symptoms.

2.3.4 Childhood Trauma—The Early Trauma Inventory Self Report-Short Form
(ETISRSF, Bremner et al. 2007) was used to assess experience of childhood trauma before
18 years old. It includes 11 general trauma items, 5 physical abuse items, 5 emotional abuse
items, and 6 sexual abuse items, for a total of 27 items. Participants indicate “yes” or “no”
for each item. Items that have “yes” responses are added for each domain and the total score
is the sum of the four domain scores. The ETISF-SF has been found to have good validity
and reliability, with Cronbach's alpha of the individual domains ranging from 0.70 to 0.87.

2.3.5 Neuroticism—The NEO Five-Factor Inventory (NEO-FFI, Costa and McCrae,
1992) was used to assess neuroticism in the present study. The NEO-FFI is a 60-item
abbreviated version of NEO Personality Inventory-Revised (NEO-PI-R) which is based on
the Five Factor Model (FFM) of personality. Twelve questions for each factor are rated on a
5-point scale with responses ranging from “strongly agree” to “strongly disagree”. Internal
consistency was determined to be 0.86 for the neuroticism subscale.

2.3.6 Self-worth—The World Assumptions Scale (WAS, Janoff-Bulman, 1989) was used
to measure self-worth. The WAS is a 32-item self report scale assessing eight categories of
an individual's cognitive schemas of self and the world. Participants are asked to indicate
their beliefs on a 6-point Likert type scale ranging from “strongly disagree” to “strongly
agree”. Internal consistency reliabilities of 0.67 to 0.78 have been reported for the subscales,
and the measure has been determined to have good validity.

2.4 Twelve-Month Follow-Up
2.4.1 Current Depression symptoms—The Beck Depression Inventory Revised (BDI-
II, Beck, Steer and Brown, 1996) was used to assess depression symptoms at twelve month
follow-up. The BDI-II is a 21-item (four-point scale) self-report instrument, designed to
assess the severity of depression symptoms over the preceding week. The BDI-II has been
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shown to be a reliable and well-validated measure in screening for depression symptoms in
adults with Cronbach's alpha ranging from 0.73 to 0.95.

2.4.2 Current PTSD Symptoms—The PTSD Checklist-civilian version (PCL-C,
Weathers et al. 1993) is a 17-item self-report assessment of DSM-IV PTSD-related
symptoms of intrusion, avoidance, and hyperarousal. Participants endorse the level of
distress experienced for each of the items on a 5-point scale ranging from 1 (not at all) to 5
(extremely) in the past month. For this study, police were asked how much they have
experienced each item related to their most stressful experience during police service.

2.4.3 Critical Incident Exposure—The Critical Incident History Questionnaire (CIHQ,
Weiss D.S., et al.. 1999) is a 34-item self-report measure assessing cumulative exposure to
critical incidents. Participants tabulate the frequency of exposure to each critical incident in
the line of duty, resulting in a total cumulative exposure score across all items. The CIHQ
demonstrated good agreement on incident severity ratings (.94), and adequate convergent
and divergent validity. For the purposes of this study, we utilized 14 items that were
personally life threatening to police officers.

2.4.4 Negative Life Events—Negative life events in the past year were measured with
the Life Experiences Survey (LES, Sarason, et al, 1978). The LES contains 50-items
describing life changes each of which are rated on a seven-point Likert scale ranging from
“extremely negative” to “extremely positive” influence. Positive and negative events are
summed separately. In the current investigation, we utilized negative life events reported in
the last 12 months. The LES has been shown to have good validity and reliability.

2.4.5 Work Stress—The Work Environment Inventory (WEI; Liberman et al., 2002) is a
68-item measure in which police officers are asked to respond on a five-point Likert scale to
several statements about police service with responses ranging from “strongly disagree” to
“strongly agree”. Positive and negatively phrased items are counterbalanced, and higher
scores indicate greater work environment stress. This measure was found to have good
validity and reliability, with a Cronbach's alpha of .92.

2.5 Data Analysis
All data were checked for expected ranges, presence of outliers and abnormal values, and to
determine that the distribution of variables met assumptions of statistical tests. Pearson
correlation analyses were used to determine associations of candidate predictors with
depression symptoms at twelve-month follow-up (current depression symptoms). In order to
test the contribution of each candidate predictor, hierarchical linear regression analysis was
conducted with the BDI-II score as the dependent variable and childhood trauma,
neuroticism, self-worth, negative life events, work stress and critical incident exposure as
the predictor variables. To account for the effects of confounding factors, baseline
depression (depression subscale of SCL-90-R) and PTSD symptoms at 12 month follow-up
were entered into the regression equation in the first step and the additional predictors were
entered in the subsequent steps in temporal order (i.e. pre-academy stage, academy stage and
police service stage). Regression diagnostics showed that the assumptions of the linear
regression model were reasonably met except that the residuals were not normally
distributed (Shapiro-Wilk W = 0.879, p < .001). Because of this we repeated the regression
analysis using non-parametric bootstrapping, and obtained results very close to those from
the standard hierarchical linear regression. We therefore report the results of the standard
hierarchical linear regression. Most of the statistical analyses were conducted using SPSS
for Windows (Version 13.0). Bootstrap analyses were implemented by Stata Statistics and
Data Analysis Package (Version 10.0).
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3. Results
3.1 Participants Characteristics

Participant demographics are listed in Table 1. This table shows that the sample was
ethnically diverse, predominantly male, single and under age 30 with some college
education. There were no significant associations between these demographic variables and
current depression symptoms.

SCID interviews at baseline revealed no current Axis I disorders present in recruits. A
minority of participants met criteria for prior lifetime diagnoses, all in full remission during
academy training, including several cases of prior major depression (5.9%, n=7), PTSD
(1.7%, n=2), alcohol abuse (5.0%, n=6), and alcohol dependence (2.5%, n= 3),.

At the baseline assessment during academy training, participants were assessed for
childhood trauma (Mean=3.71, SD=3.37, range:0-17), neuroticism (Mean=13.57, SD=5.92,
range:0-23), perceived self-worth (Mean=55.32, SD=6.56) and baseline depression
symptoms (Mean=0.16, SD=0.23, range:0-1.54). At twelve month follow-up assessment,
participants were asked about current depression symptoms (Mean=3.94, SD=4.61, range:
0-20), critical incident exposure (Mean 6.05, SD 3.71, range:0-20.02), current PTSD
symptoms (Mean=18.95, SD=3.80), negative life events exposure in past 12 month
(Mean=4.77, SD=4.92, range:0-21) and perceived work stress (Mean= -0.40, SD=0.51,
range:-2.0-0.86).

At twelve month follow-up assessment, 77.3% participants reported depression symptoms.
The most frequent symptoms were changes in sleep quality, (56.3%), loss of energy (39.5%)
and tiredness/fatigue (39.5%). Different depression measures were used for the baseline
(SCL-90 R) and follow-up (BDI-II) assessments in our analyses. However, we examined the
relationship between SCL-90-R depression scale at 12 months and BDI-II at 12 months and
found they were highly correlated (r=0.77).

3.2 Correlation Analyses
Pearson correlations are presented in Table 2. Greater childhood trauma exposure, greater
neuroticism and lower levels of perceived self-worth during academy training, and greater
negative life events and greater perceived work stress in the first year of police service were
associated with greater levels of current depression symptoms. The association of
cumulative critical incident exposure during the first year of police service with depression
symptoms at 12 months of service was not significant.

3.3 Hierarchical Linear Regression Analyses
Results of the hierarchical linear regression are presented in Table 3. Baseline depression
symptoms and PTSD symptoms at 12 months, entered at the first step, accounted for 35% of
the variance of BDI-II scores at 12 months. Childhood trauma, entered at the second step,
accounted for an additional 7% of the variance, with greater childhood trauma associated
with greater depression symptoms. Neuroticism and perceived self-worth, entered at step 3,
accounted for an additional 4% of the variance of depression symptoms. The final step
included stressor exposure variables during first year police service, including negative life
events, perceived work stress and critical incidents, which accounted for an additional 3% of
the variance. One control variable, current PTSD symptoms, and three predictor variables
(greater childhood trauma, lower self-worth during training and greater perceived work
stress in the first year of police service) had significant beta weights in the final model.
Baseline depression, neuroticism, negative life events and critical incidents exposure were
not significant predictors in the final model. There were 7 participants who had a prior
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history of major depression. Although we controlled for baseline depression symptoms, we
verified that our model yielded essentially the same results with these participants excluded.

4. Discussion
The present study focused on factors which may contribute to the development of depression
symptoms following one year of active police duty. In the final model, greater childhood
trauma exposure, lower perceived self-worth during training and greater perceived work
stress during the first year of police service predicted higher levels of depression symptoms
at 12 month follow-up (current depression symptoms) even after controlling for depression
symptom levels during academy training and PTSD symptoms at 12 month follow-up.

Childhood trauma has been found to be significantly and positively associated with almost
all psychiatric disorders according to a National Community Survey (Kessler et al. 1997).
Greater childhood trauma exposure commonly occurs in a setting of multiple developmental
risk factors, including more disturbed family environment, the latter being strongly
associated with later vulnerability to mood and anxiety disorders (Young, 1997). In the
present study, childhood trauma exposure strongly contributed to the development of
depression symptoms. This result is consistent with several recent studies (Kendler, 2004;
Cabrera, 2007). In addition, a recent study showed that depressed patients who had
attempted suicide reported significantly more childhood trauma (Sarchiapone et al. 2007).
This finding suggests that childhood trauma not only predicts depression symptoms but also
predicts worse outcome.

Childhood trauma is associated with subsequent maladaptive coping styles. Prior studies
suggest that maladaptive coping styles (Walker, 2006) and insecure attachment (Roberts et
al, 1996) are predictors of depression. Moreover, attachment and coping styles are thought
to mediate the effects of childhood trauma on psychological distress (Shapiro and
Levendosky, 1999). Drawing on these previous findings, it is possible that police officers
who experienced greater childhood trauma exposure may use maladaptive coping styles
when encountering stressful situations in police service (Hyman, 2007), resulting in an
increased likelihood of developing symptoms of depression.

Cognitive theory suggests that cognitive factors are involved in the development and
maintenance of emotional disorders (Mathews and MacLeod, 2005). From this perspective
depression is thought to be caused by the interaction of cognitive vulnerability factors and
perceived stress (Ingram, 1998; Franck and De Raedt, 2007). Among those multiple
cognitive factors, a number of studies revealed that lower self-worth or self-esteem is
strongly associated with depression in both adults and adolescents (Roberts, 1996; Reis and
Grenyer, 2002; Franck and De Raedt, 2007). In two other studies, regression and structural
equation models indicated that low self-worth was associated with a vulnerability factor for
depression symptoms (Reis and Grenyer, 2002; McCarty 2007). Consistent with previous
research, in the present study, self-worth at baseline was negatively correlated with current
depression symptoms. In contrast to the prior studies, the prospective nature of the present
study allows us to conclude that low self-worth before entering active duty police service
predicted the onset of depression symptomatology, over and above the effects of depression
symptoms at baseline and current PTSD symptoms.

It has been suggested that those with lower self-worth tend to develop negative cognitions
and self-devaluation, contributing further to dysphoric mood (Ingram 1998). Under stressful
police work conditions, police officers with lower self-worth prior to entering active police
service may have a greater tendency to develop depression symptoms, which may further
perpetuate a cycle of depression symptomatology and low self-worth. These symptoms may
in turn lead to greater perceived stress and impairment in the work setting. Our findings,
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emerging in a prospective design, provide support for the cognitive theory of depression and
suggest that perceived self-worth plays an important role in the development of subsequent
depression symptoms. However, selfworth was measured during police academy training,
which is also a stressful environment. Although we controlled for baseline depression in our
analyses, we cannot completely exclude the impact of police training on self-worth.

Depression is increasingly viewed as an abnormality of stress adaptation systems in the
brain (Shelton, 2000). Psychosocial stress may disturb neuroendocrine systems, which may
lead to the development of a depression disorder (Kunz-Ebrecht et al. 2004; Rydmark et al.
2006). In particular, chronic work stress has been shown to be an important risk factor for
depression (Blackmore, 2007). Several studies on the association of police work stress and
PTSD have been carried out and reveal a significant impact of police work stress on PTSD
symptoms (Liberman et al., 2002, Gershon et al., 2002),but few studies on the relationship
of police work stress to depression have been done. Our results found that routine work
environment stress in the first year of police service is significantly associated with current
levels of depression symptoms, over and above critical incident stressors. However, because
both perceived work stress and current depression symptoms were assessed at the same
timepoint (12 months), it is difficult to determine causality.

Negative life events have also been thought to be a predictor of depression (Kendler, 2004;
Cabrera, 2007). However, while negative life events were significantly associated with
current depression symptoms in the present study, they did not account for a significant
increment in variance in depression symptoms in our final model. This may be explained in
part by the significant correlation between negative life events and work stress (r =0.196),
however, as shown in the full model in Table 3, routine work stress predicted depression
symptoms over and above negative life events. In addition, critical incident exposure was
not correlated with depression symptoms suggesting that critical incident stress exposure
may be more important in predicting PTSD than depression symptoms.

Consistent with prior research (Kendler, 2004; Fanous, 2007), we also found a significant
correlation between baseline neuroticism and current depression symptoms in this study.
However, neuroticism was not significant in our final model. Neuroticism is significantly
associated with baseline depression, current PTSD symptoms and self-worth. Controlling for
any one of these variables makes the relationship between neuroticism and current
depression symptoms non-significant.

As might be expected, childhood trauma has strong associations with both perceived self-
worth and perceived work stress in this population. Although all three factors were
significant predictors of depression symptoms, our data suggests that childhood trauma may
have a uniquely important role in development of depression symptoms. Childhood trauma
exposure was still significant in predicting depression symptoms after we controlled for self-
worth and perceived work stress. This is all the more noteworthy given the very low rate of
lifetime PTSD in this sample. Exposure to childhood trauma, in the absence of a history of
childhood or adolescent PTSD, is an important predictor, suggesting that exposure itself
increases vulnerability to routine and traumatic stressors of police service. These results are
consistent with the findings from primate studies reporting that early trauma exposure
results in greater HPA reactivity to later stressors (Heim et al., 2008) and that childhood
trauma exposure in combination with polymorphisms of the serotonin transporter gene
predicts adult onset depression (Vergne and Nemeroff, 2006). The substantial impact of
childhood trauma exposure on depression symptoms was also highlighted in a study of
deployed military troops that found that childhood trauma independently predicted
depression beyond the contribution of combat exposure (Cabrera, 2007).
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There are several limitations to these data that should be noted. First, depression symptoms
in this population were low after only one year of police service. A study of firefighters
found that posttraumatic stress symptoms were low at six months of service but increased
significantly after 4 years of fire fighting duties (Bryant and Guthrie 2005, 2007), and our
previous cross-sectional survey also found moderately high depression symptoms among
experienced police officers (Marmar et al, unpublished), suggesting that in our study
symptoms are likely to increase over time as well. It will be important to continue to
evaluate the relationships we tested as symptom profiles of our cohort change over time.
Second, most of the participants in this study were male (86.6%), therefore it is not possible
to explore the contribution of gender in predicting depression symptoms. Third, baseline
depression was assessed using the SCL-90-R while the BDI-II was used to assess depression
symptoms at the 12-month follow-up. Although there is a reasonably high correlation
(r=0.77) between BDI-II and SCL-90-R depression subscale at the 12 month follow-up,
using the BDI-II at the initial assessment would have provided more consistent and
comprehensive assessment of depression at baseline. Fourth, the validity of adult
retrospective self-report measures of childhood trauma may be compromised by fallibility of
memory and social desirability bias (Min, 2007), although it has been demonstrated to be a
worthwhile method (Hardt, 2004). Finally, it is possible that the relatively low prevalence of
depression symptoms and lifetime mental disorder diagnoses in our sample may be due to a
tendency to under-report due to concerns about employment status. This potential response
bias may impact the generalizability of our results.

Despite the limitations our findings have implications for the prevention of depression
symptoms among police officers. After one year of police service, depression symptoms
were partly independent from PTSD symptoms and predicted by greater childhood trauma,
lower perceived self-worth and greater perceived work stress. Childhood trauma and self-
worth of police trainees may be important variables to screen for prior to police service to
identify those who may be more vulnerable to depression and may benefit from resilience
building interventions during academy training. In addition attention to routine work stress
management during police service, including building unit cohesion by resolving conflicts,
providing reliable equipment, limiting overtime shifts, fostering community relations, and
eliminating prejudice in a diverse work force hold promise for protecting against the
development of depression.
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Table 1
Participant Demographics (N=119)

Mean or N SD or %

Age 26.7 4.1

Gender (Male) 103 86.6

Ethnicity

 Caucasian 53 44.5

 Hispanic 30 25.2

 African American 14 11.8

 Other or mixed ethnicity 22 18.5

Education

 Completed high school or equivalent 14 11.8

 Completed 2 year college/vocational training 43 36.1

 College graduate 55 46.2

 Post-graduate degree 7 5.8

Marital status

 Single 98 82.4

 Married 21 17.6
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