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ABSTRACT: We provide an overview of previous research conducted by
our group on risk and resilience factors for PTSD symptoms in police
and other first responders. Based on our work, the findings of other
investigators on individual differences in risk for PTSD, and drawing
on preclinical studies fear conditioning and extinction, we propose a
conceptual model for the development of PTSD symptoms emphasizing
the role of vulnerability and resilience to peritraumatic panic reactions.
We tested this conceptual model in a cross-sectional sample of police
officers (n = 715). Utilizing an hierarchical linear regression model we
were able to explain 39.7% of the variance in PTSD symptoms. Five
variables remained significant in the final model; greater peritraumatic
distress ( = 0.240, P < .001), greater peritraumatic dissociation ( =
0.174, P < .001), greater problem-solving coping ( = 0.103, P < .01),
greater routine work environment stress ( = 0.182, P < .001), and lower
levels of social support ( = −0.246, P < .001). These results were largely
consistent with the proposed conceptual model. Next steps in this line of
research will be to test this model prospectively in a sample of 400 police
academy recruits assessed during training and currently being followed
for the first 2 years of police service.
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INTRODUCTION
Police service is widely recognized as one of the most dangerous and stressful
occupations. Police and other first responders are repeatedly exposed to potentially traumatic situations (also known as “critical incidents”), such as armed
confrontations, motor vehicle crashes, and witnessing violent deaths.1–3 Such
frequent exposure places first responders at risk for developing posttraumatic
stress disorder (PTSD). Previous studies have found the incidence of current
duty-related PTSD in police officers to vary between 7% and 19%.4–6 Moreover, many officers may experience symptoms that fail to meet full diagnostic
criteria for PTSD but are nonetheless disturbing or debilitating.7 In a study of
262 Dutch police officers, PTSD symptoms were assessed at 2 weeks and again
at both 3 and 12 months following a critical incident (CI). Seven percent of
officers met full diagnostic criteria for current PTSD at some point during the
study and an additional 34% suffered from clinically significant subsyndromal
PTSD.4
Screening and early intervention are vital, given that the symptoms may
contribute to adjustment problems in social, family, and work settings.7–9 First
responders with PTSD present higher rates of absenteeism and early retirement.10 Given that nearly one million Americans serve in law enforcement,
with increasing recruitment and responsibility in response to the threat of
terrorist attacks, there is a public health imperative to identify with greater
specificity individual and institutional factors that influence vulnerability and
resilience to CI stressors.

MODELING INDIVIDUAL DIFFERENCES IN RISK AND
RESILIENCE TO CI STRESSORS
A number of pretrauma, peritrauma, and posttrauma individual differences
likely act together to impact one’s vulnerability or resilience to developing
PTSD following traumatic exposure. Drawing on previous research, important
pretrauma variables to consider include genetic susceptibility, demographic
characteristics, such as female gender, prior trauma history including childhood trauma, family, and personal history of psychiatric illnesses, personal
adjustment, intellectual functioning, and one’s style of coping with stressful
events.
The characteristics of the traumatic event, such as degree of life threat, may
influence responses to a CI. Even more important are the psychological and
biological responses at the time of and shortly following exposure. Peritraumatic reactions, the reactions during or in the immediate aftermath of trauma
exposure, as well as one’s perception of perceived threat at the time of the
event have been shown to have strong associations with PTSD symptoms.11–13
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Indeed, in a meta-analysis of risk factors for PTSD, Ozer et al. (2003)14 found
peritraumatic dissociation was found to be the strongest predictor of PTSD
symptoms. Individual differences in genetic susceptibility, sensitization related to prior trauma exposure, and degree of perceived life threat at the time
of exposure influence the level of adrenergic activation, a biomarker of peritraumatic panic and dissociation.
Sustained fear-related adrenergic activation, triggered by terror at the
time of the threat, results in greater fear conditioning and overconsolidation of traumatic memories, both implicated in the pathogenesis of PTSD.15
Variability in levels of immediate fear responses to a traumatic stressor
may in part explain why only 25% of individuals exposed to a traumatic
event will develop PTSD and the lack of a simple dose–response relationship between frequency and severity of stressor exposure and the risk for
psychopathology.16
In this model, exposure is a necessary but not sufficient condition for the development of PTSD, with peritraumatic emotional distress mediating this relationship. Greater panic-like reactions during exposure (e.g., sweating, shaking,
heart racing, fear of dying, fear of losing emotional control, depersonalization,
and derealization) are associated with greater adrenergic activation, and as a
result, greater fear conditioning, memory consolidation, and persistence of hyperarousal symptoms. Carlier et al.4 found that the presence of hyperarousal
symptoms several weeks following a CI was predictive of continued posttraumatic stress symptoms 12 months later. Schell et al.17 examined the course of
PTSD symptomatology and the relationships of three symptom clusters over
time in adults exposed to community violence, measuring symptoms at three
time points (baseline, 3 months, and 12 months). The authors demonstrated
that level of hyperarousal symptoms at baseline was the best predictor of later
PTSD symptom severity and the severity of symptoms in each cluster (intrusive, avoidant, and hyperarousal) over time. Furthermore, PTSD symptoms
were much less likely to remit over time among participants with hyperarousal
as their most prominent baseline symptom cluster (versus intrusive imagery
or avoidance). The authors proposed that hyperarousal symptoms maintain the
persistence of reexperiencing symptoms, leading to poorer recovery. Generalized hyperarousal symptoms have a biological basis in nonassociational fear
conditioning, whereas intrusion and avoidance symptoms may be more related
to associational fear conditioning.18
Finally, the model assumes that the balance of personal and environmental
resources in the recovery environment play an important role in determining
posttraumatic adjustment. Variables that favor greater chronicity and severity of
PTSD symptoms, spreading comorbidities, and greater functional impairments
include the use of maladaptive coping strategies, such as alcohol abuse and rigid
avoidance of reminders, new stressful life events in the year after exposure,
poorer social supports, and more negative work environments.
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REACTIONS OF FIRST RESPONDERS TO THE 1989 LOMA
PRIETA BAY AREA EARTHQUAKE
Our initial research on individual differences in vulnerability to posttraumatic stress in first responders was a three-group quasi-experimental and longitudinal cohort study that contrasted the responses of rescue workers to the
1989 Loma Prieta earthquake Interstate 880 freeway collapse (n = 198) with
responses to exposure to a self-identified “worst” CI of Bay Area first responder controls (n = 140) and San Diego first responder controls (n = 101).19
The baseline evaluation for all three groups was, on average, 1 year after the
earthquake. The groups were found to be strikingly similar with respect to
demographics and years of emergency service. Nine percent of the total sample was characterized as having PTSD symptom levels typical of psychiatric
outpatients. The three groups (I-880 responders, Bay Area controls, and San
Diego controls) did not differ on current PTSD symptoms; however, rescue
workers who responded to the I-880 freeway collapse reported higher exposure,
greater immediate threat appraisal at the time of the CI, and more sick days. In
the sample as a whole, those with PTSD symptom levels typical of psychiatric
outpatients reported significantly greater CI exposure, greater peritraumatic
emotional distress, greater peritraumatic dissociation, greater perceived threat,
and less preparation for the CI.
Examining the total sample by type of emergency responder, it was found
that EMT/paramedics reported higher peritraumatic dissociation, as assessed
by the Peritraumatic Dissociative Experiences Questionnaire (PDEQ),13 at the
time of their most distressing incident compared with police. Further, EMT/
paramedics and the California Department of Transportation (Caltrans) road
workers reported higher symptoms compared with police and fire personnel.
The Caltrans workers differed from the other groups in that they had not been
formally trained for rescue or recovery operations and may have had less
preparation and subsequently more difficulty coping with traumatic incidents
and their emotions. Differences in recruitment policies, organizational support,
and the quality of rescue and recovery experiences may have accounted, at
least in part, for the higher symptom levels observed in EMT/paramedics
when compared to fire and police personnel. For example, it may be more
difficult for EMT/paramedic personnel to maintain a detached attitude toward
their work as they often have longer and more intimate contact with injured
survivors during recovery operations.
Baseline results for the total sample also revealed that lower levels of social
support, poorer adjustment—one of the big five dimensions of personality, as
assessed by the Hogan Personality Inventory (HPI), related to reduced ability to remain calm under pressure.20 Fewer years of experience, and external
locus of control were related to both greater PTSD symptoms and general psychiatric distress. Separate hierarchical regression models were used to clarify
the relative contributions of the variables in predicting both PTSD symptoms
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and general psychiatric distress. Because our previous findings suggested that
dissociation at the time of a CI may be uniquely important in the prediction of
later symptomatology, we focused on whether the dissociative variables would
account for a significant amount of variance after controlling for the other
factors. Years of experience, exposure, adjustment, locus of control, and social
support were entered in at the first step of the regression model, tendency to
dissociate (trait dissociation) was entered at the second step, and dissociation
at the time of the incident (PDEQ) was entered separately in the final step. We
found that both trait dissociation and dissociation at the time of the incident
accounted for significant increments in symptom variance (both general psychiatric distress and PTSD symptoms) after controlling for the other variables.
Furthermore, the PDEQ contributed unique variance to the model over and
above general dissociative tendencies.21
Because we found peritraumatic dissociation to be a robust predictor of
PTSD symptoms, we explored characteristics in this same sample related to
acute dissociative responses at the time of CI exposure.11 For these analyses, the PDEQ was scored as the mean item response across all items with
scores ranging from 1.0 to 5.0. These scores were then sorted into two categories to create a dichotomous variable; subjects with clinically salient levels
of peritraumatic dissociation (a mean score of 1.50 or higher, n = 91) versus
those who did not meet the threshold for clinically salient levels of peritraumatic dissociation (a mean score below 1.50, n = 267). In univariate analyses,
clinically meaningful levels of peritraumatic dissociation were found to be significantly associated with age, greater exposure to CI stress, and the following
individual difference variables: greater perceived threat, greater external locus of control, higher scores on measures of coping, specifically by means of
escape-avoidance, self-control, and active problem solving, and lower scores
on the adjustment, identity, ambition, and prudence scales of the HPI. Hierarchical logistic regression analyses were conducted to test the incremental
contribution of the related variables to the classification of those who did or
did not report clinically meaningful levels of peritraumatic dissociation. Age
and exposure were entered in the first step of the model and the remaining individual difference variables were entered in the second. It was found that the
individual difference variables as a set significantly improved classification,
over and above classification rates on the basis of age and exposure. In the
final model, greater perceived threat, coping by escape-avoidance means, and
coping by means of self-control were the strongest predictors of being in the
peritraumatic dissociation group.
We next reassessed this cohort 3.5 years after the earthquake.22 Of the original 367 participants, 322 (88%) completed measures of peritraumatic dissociation and emotional distress, current symptoms, and incident exposure (for
responders to the I-880 freeway collapse, this was the index event at follow-up
and for the control groups the index event was a self-identified “worst” CI).
Despite modest improvement in intrusive and avoidant symptoms of PTSD and
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improved work and interpersonal functioning at follow-up, many first responders continued to experience chronic symptomatic distress almost 4 years after
the freeway collapse. Specifically, there was no change in hyperarousal symptoms of PTSD and marginally greater levels of general psychiatric distress.
In a multiple linear regression model, peritraumatic dissociation accounted
for significant increments in current PTSD symptoms at follow-up, over and
above CI exposure and the following set of variables assessed at the time of
the initial evaluation: adjustment as assessed by the HPI, years of experience,
locus of control, social support, and trait dissociation as assessed at the time of
the initial evaluation. In sum, those at greater risk for continuing symptomatic
distress had more catastrophic initial exposure and who had been more prone to
dissociate at the time of the CI. Findings from both the cross-sectional as well
as the follow-up portions of this study of emergency responders highlighted
the importance of peritraumatic responses as a risk factor for subsequent posttraumatic stress.

CROSS-SECTIONAL SURVEY OF NEW YORK AND BAY AREA
POLICE OFFICERS
Our second study is a cross-sectional evaluation of 747 police officers from
New York and Bay Area departments and 301 peer-matched controls not working in law enforcement or first responder professions. We focused on self-report
measures of exposure to duty-related CIs, peritraumatic dissociation, PTSD
symptoms, and general psychiatric symptoms. Additional demographic variables and response bias on account of social desirability were also assessed.
Data from this study were also used to develop three new self-report measures,
a measure of emotional reactions at the time of a traumatic or stressful event,
a measure of work environment stress for police officers, and a measure of
cumulative exposure to CIs for police officers.
Drawing on this sample, we developed a 13-item self-report measure, the Peritraumatic Distress Inventory (PDI), as a way of obtaining a quantitative measure of distress experienced during and immediately after a traumatic event.12
Our main goal was to develop a valid and reliable measure of DSM-IV criterion
A2; that is, to characterize levels of terror, horror, and helplessness at the time
of CI exposure. Seven hundred and two of the 747 officers and 301 matched
controls including both genders completed the PDI. The sample of officers was
diverse, comprising nearly 20% female and 50% Hispanic, African American,
or other ethnic minority group, all of whom were exposed to a wide range of
CIs. The PDI was found to be internally consistent, have good test–retest reliability, and strong convergent and divergent validity.12 Even after controlling
for peritraumatic dissociation or for general psychopathology, total PDI score
remained strongly correlated with two measures of PTSD symptoms, demonstrating its promise as a measure of PTSD criterion A2. We are presently

MARMAR et al.: PREDICTORS OF POSTTRAUMATIC STRESS

7

examining the role of the PDI in predicting PTSD in a prospective study of
police academy recruits, including the relationship of peritraumatic distress to
biological and cognitive variables.
The second measure we developed, The Work Environment Inventory (WEI),
assesses routine (i.e., nontraumatic) work environment stress in law enforcement.23 Using this new measure, we found that routine occupational stress
exposure appears to be a significant predictor of both general psychological
distress and posttraumatic stress symptoms among police officers. Specifically, exposure to routine work stressors predicted general psychological distress (r = 0.46), as well as the three posttraumatic stress symptom cluster scores
following an officer’s self-identified most traumatic career incident (rs = 0.26
to 0.39). Controlling for time since the officer’s most traumatic event, social support, and social desirability effects, multivariate analyses found that
the effects of routine work stressors were independent of, and greater than,
the effects of cumulative CI exposure. These findings support the role of
occupational stressors as a strong predictor or marker for psychological distress, perhaps somewhat surprisingly, even more so than CI exposure. However, because of the cross-sectional nature of the data, it is not possible to
know with certainty whether those with increased PTSD symptoms perceive
more work stressors, or if greater work stress is actually a causal factor for
PTSD.
We aimed to develop the third measure to assess the amount of exposure to
CIs accumulated over the course of a career in law enforcement. The Critical
Incident History Questionnaire (CIHQ) comprises a set of 34 items weighted
for their varying level of severity.2,3 Scores on the CIHQ correlated r = 0.37
with years of service, r = 0.28 with age, and were stable over time. Correlations
of the CIHQ with peritraumatic dissociation, and symptom measures were of
lesser magnitude, and were in the same range as the correlations between
cumulative exposure and routine work stress (r = 0.11).
In this cross-sectional study of New York and Bay Area police officers, we
also assessed ethnic and gender differences in duty-related PTSD symptoms.24
As mentioned previously, the sample was quite diverse, 21% of the officers
were female, 48% were Caucasian, 24% were African American, and 28%
were Hispanic. We found that self-identified Hispanic American officers reported greater PTSD symptoms than both self-identified European American
and African American officers. Although small in size, these effects persisted
even after accounting for differences in other relevant variables and replicate
earlier findings of greater PTSD symptoms among Hispanic American military personnel.25–27 Contrary to typical findings of greater rates of PTSD
symptoms among women in the community, we found no gender differences
in PTSD symptoms among these officers. In secondary analyses from this
study, we attempted to explain our findings of higher levels of PTSD symptoms in Hispanic officers.28 We identified and modeled predictors of PTSD
symptom severity that distinguished Hispanic police officers (n = 189) from
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their non-Hispanic Caucasian (n = 317) and African American (n = 162)
counterparts. The predictors that were found to be significant in explaining
the elevated risk for PTSD among this group were greater peritraumatic dissociation, greater wishful thinking and self-blame coping, lower social support,
and greater perceived racism.
As a large percentage of police officers report disturbances in subjective
sleep quality, we examined the impact of CI exposure and routine work environment stressors on sleep quality, controlling for the effects of work shift
schedule.29 Subjective sleep quality, assessed by the Pittsburgh Sleep Quality
Index, in police officers (variable shift workers, n = 551; stable day shift workers, n = 182) was compared with that of control subjects not involved in police
or emergency services (variable shift workers, n = 98; stable day shift workers, n = 232). Police officers on both variable and stable day shifts reported
significantly worse sleep quality and less average sleep time than the two corresponding control groups. Sleep disturbances were strongly associated with
PTSD symptoms and general psychopathology. Among police officers, cumulative CI exposure measured by the CIHQ was associated with nightmares but
only weakly associated with poor global sleep quality. In contrast, the stress
from officers’ general work environment was strongly associated with poor
global sleep quality. In other words, although the life-threatening aspects of
police work were related to nightmares, the routine stressors of police service
seemed to most affect global sleep quality in these officers.
Both posttraumatic stress symptoms and sleep disturbance have been linked
to increased health problems in previous research. We tested the hypothesis
that the relationship between posttraumatic stress symptoms and adverse health
complaints is mediated by sleep disturbance.30 We found that posttraumatic
stress symptoms were significantly related to self-reported somatic symptoms,
including headache, faintness/dizziness, pains in the heart or chest, and muscle soreness (R2 = 0.18, P = 0.001). Sleep disturbances partially mediated the
relationship between posttraumatic stress symptoms and somatic symptoms
(P = 0.001). These findings suggest that sleep quality may serve as an important mediator in the relationship of traumatic stress symptoms to somatic
symptoms.
We were also interested in predictors of alcohol use in this sample and determined patterns and predictors of alcohol use in 687 of these 747 police
officers.31 We found that: (a) 7.8% of the entire sample met criteria for lifetime alcohol abuse or dependence, (b) 18.1% of males and 15.9% of females
endorsed experiencing adverse lifetime consequences from alcohol use, and
(c) 11.0% of males and 16.3% of females reported excessive drinking in the
past week. Patterns of alcohol use were similar for female and male officers,
although women officers had patterns of alcohol use that were substantially
greater than women in the general population. Compared to the males in the
general population male officers had similar rates of current heavy drinking
but female officers were 1.6 times more likely than women in the general
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population to have had greater than 14 drinks in the past week. Unexpectedly,
greater CI exposure and current PTSD symptoms were not associated with
greater current alcohol use. For the entire sample, lower education, greater
routine work stress, and greater current psychiatric symptoms were related
to greater lifetime adverse consequences from alcohol use. There were noteworthy interactions with gender; lower education was associated with greater
alcohol use in male but not female officers, and greater routine work stress was
related to lower current alcohol use in female (but not male) officers. The relationship of lower routine work stress and increased alcohol use among female
officers is somewhat contrary to what one might expect. Among the officers,
social drinking is often an accepted part of the culture.32 In a male-dominated
profession, it is possible that female officers rating their work environment
as less stressful may be those who have acculturated to male officer norms,
such as alcohol use. However, prospective studies are necessary to clarify the
relationship between these variables in groups of female and male officers.
The relationship between type of CI stressor and peritraumatic responses
and PTSD symptoms was also examined in this cross-sectional sample of the
New York and Bay Area police.1 Officers (n = 662) provided narratives of the
most distressing CI they had experienced during police service and completed
measures of peritraumatic responses and PTSD symptoms anchored to this
incident. Narratives were reliably rated (Kappa = 0.80–1.0) on seven categories
emerging from a series of factor analyses of the CIHQ.2,3 When analyzed by
collapsing categories into high versus low personal threat, officers whose worst
CI contained high personal threat reported greater peritraumatic dissociation
and emotional distress, and had greater current PTSD hyperarousal symptoms.
By contrast, there were no differences in intrusion, avoidance, or total PTSD
symptoms in the high versus low personal threat groups. Results suggest that
greater personal threat during a CI may place an officer at increased risk
for greater peritraumatic dissociation and distress and the development and
maintenance of hyperarousal symptoms, consistent with longitudinal findings
that hyperarousal symptoms are an especially salient aspect of PTSD.16

MULTIVARIATE PREDICTORS OF PTSD SYMPTOMS IN THE
CROSS-SECTIONAL SURVEY
Building on the above studies we developed a multivariate model for determining predictors of PTSD symptoms in our cross-sectional sample of the
New York and Bay Area officers. Because of scattered missing data for the
predictors, the sample size for the multivariate model would be limited to
635 of 747 using list-wise case deletion. We examined the demographic characteristics of the included cases compared to the deleted cases, and found
that the only significant difference was in the proportion of Hispanics in the
two subsamples. Hispanics were over twice as likely as non-Hispanics to be
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dropped because of missing data (22.9% versus 9.7%,  2 (1, N = 737) =
22.13, P < 0.001). To avoid biasing the analysis, we imputed missing data
using the Expectation–Maximization method implemented in SPSS Missing
Values Analysis software. Neither missing outcomes nor categorical predictors
(gender, ethnicity) were imputed, yielding a sample of 723 for the final regression model. This sample was 21.4% female (n = 157), mean age 37.0 (SD =
6.8), education (3.7% <HS, 28.1% HS/GED, 33.0% some college, 31.7% college grad, and 3.5% postgrad), and ethnicity (26.3% Hispanic, 22.3% African
American, 44.0% Caucasian, and 7.4% Other/Multiple ethnicities).
Results of a hierarchical linear multiple regression model are presented in
TABLE 1. The dependent variable for this model is the total PTSD symptom
score on the Mississippi Combat Scale-Civilian Version (MCS-CV).33 At the
first step, demographics accounted for 1.5% of the variance, with greater PTSD
symptoms associated with Hispanic ethnicity. At the second step we entered
two exposure variables, the Trauma History Questionnaire (THQ)34 to assess
lifetime exposure to traumatic events occurring outside of police service and
the CIHQ to assess cumulative frequency and severity of CI stress exposures
across the officer’s entire career in police service. The exposure variables
accounted for an additional 4.2% of the variance of current PTSD symptom
scores with greater THQ and CIHQ scores respectively associated with greater
symptoms.
At the third step we entered peritraumatic reactions to the officer’s selfidentified worst CI during their entire police service. Two peritraumatic variables were entered at this step, the PDI capturing terror, horror, and related
emotional distress at the time of the worst incident and the Peritraumatic Dissociative Experiences Questionnaire (PDEQ) capturing derealization, depersonalization, altered time sense, and related dissociation of the time of the
worst incident. Peritraumatic reactions accounted for an additional 21.5% of
the variance of current PTSD symptoms.
At the final step we entered variables reflecting the officers’ current resources and environment including escape-avoidant and planful problemsolving coping from the Ways of Coping Scale,18 social support assessed
by the Sources of Support Scale,26 and routine non-CI stress in police service (WEI). Coping, social support, and work environment stress accounted
for an additional 12.5% of the variance of current PTSD symptoms. The full
model accounted for 39.7% of variance of current PTSD symptoms. Five variables had significant beta weights in the final model; greater peritraumatic
distress, greater peritraumatic dissociation, greater problem-solving coping,
greater routine work environment stress, and lower levels of social support
accounted for greater PTSD symptoms. Hispanic ethnicity, duty, and nondutyrelated traumatic exposure, and escape-avoidant coping were not significant
predictors in the final model.
The finding that greater use of planful problem-solving coping strategies was
associated with greater current PTSD symptoms runs counter to the prevalent

0.015

0.042
0.215
0.125

0.057

0.272

0.397

R

0.015

R2

36.328 (0.000)

104.515 (0.000)

15.821 (0.000)

2.658 (0.032)

F change (P)
0.030
−0.017
0.110∗∗
−0.017


(Step 1)

0.151∗∗∗
0.121∗∗

−0.032
−0.026
0.103∗∗
−0.017


(Step 2)

0.303∗∗∗
0.233∗∗∗

0.071∗
0.055

−0.011
−0.011
0.069∗
−0.037


(Step 3)

−0.021
0.103∗∗
−0.246∗∗∗
0.182∗∗∗

0.240∗∗∗
0.174∗∗∗

0.048
0.056

−0.040
0.012
0.047
−0.026


(Final model)

NOTE: ∗ P < 0.05, ∗∗ P < 0.01, ∗∗∗ P < 0.001; THQ = trauma history questionnaire; CIHQ = critical incident history questionnaire; PDI = peritraumatic distress
inventory; PDEQ = peritraumatic dissociative experiences questionnaire; EA coping = escape-avoidant coping; PPS coping = planful problem-solving coping;
SOS = sources of support; WEI = work environment inventory.

1. Demographics
Age
Gender
Hispanic ethnicity
Education level
2. Exposure
THQ
CIHQ
3. Peritraumatic reactions
PDI
PDEQ
4. Resources and environment
EA Coping
PPS Coping
SOS
WEI

Predictors

TABLE 1. Hierarchical linear regression model predicting PTSD symptoms in the total cross-sectional sample of police officers (n = 715)
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view that active coping is protective against CI-related PTSD symptoms. Of
interest, this counterintuitive finding replicates our earlier work with 437 first
responders to the 1989 Bay Area freeway collapse and control CIs. It appears
that police and some other first responders struggling with CI-related posttraumatic stress make greater use of a variety of coping strategies, including those
traditionally regarded as adaptive. This may reflect a nonspecific increase in
demand for coping to deal with persistent symptoms in the face of continued
CI exposure. Studied prospectively, it may be possible to see whether this style
of coping (i.e., making use of a variety of coping strategies) is a characteristic that is present prior to engaging in emergency service work or whether
this is a style of coping that develops over time when engaged in this area of
work.
The results of the multivariate analyses are largely consistent with our conceptual model, which emphasizes the role of peritraumatic reactivity as the
lynchpin in the development of PTSD symptoms. Demographics and both
civilian and CI traumatic stressors are significant predictors at the first steps
but drop out of the full model that takes account of peritraumatic emotional
distress and peritraumatic dissociation. Also consistent with our model, the
postincident recovery environment plays an important role with lower social
support and greater routine work environment stress associated with greater
PTSD symptoms. Two additional findings are noteworthy; female gender is
not a predictor reflecting selection and training effects that may differentiate women in law enforcement from women in the general population, and
greater positive planful coping is positively rather than negatively related to
PTSD symptoms, likely reflecting the efforts of an active and resilient group
to manage PTSD symptoms.

BIOLOGICAL PREDICTORS OF POSTTRAUMATIC STRESS IN
POLICE OFFICERS
Patients suffering from PTSD frequently complain about overreacting to
sudden, loud noises.35 Exaggerated startle distinguishes PTSD from all other
disorders listed in the Diagnostic and Statistical Manual of Mental Disorders,
4th Edition.36 Like most psychiatric symptoms, this important feature of PTSD
is typically assessed by relying upon subjective reports of distressed patients.
Compared with controls adults with PTSD have larger eyeblink, heart rate
(HR), and skin conductance responses to standard37–39 and threat-enhanced
acoustic startle.40
In our first psychophysiology study of posttraumatic stress in police we
evaluated emotional (perceived safety and danger) and physiologic [eyeblink
electromyogram (EMG) and skin conductance (SC)] responses to startling
sounds under low, medium, and high threat conditions in 55 Bay Area police
officers with a wide range of PTSD symptoms, drawn from the survey sample
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of 747 officers.41 We found that contextual threat affected both physiologic
and emotional responses in complex ways. Greater PTSD symptom severity
was related to greater physiologic responses under the low and medium but not
the high threat condition. Self-report measures of emotional response or feelings of exaggerated startle were not found to explain the relationship between
PTSD symptoms and physiologic responses. Our results from this preliminary
study suggested that laboratory measures of startle improve upon self-reported
feelings of exaggerated startle alone in indexing PTSD symptom severity in
this sample.
In our first neuroendocrine study with police officers we examined whether
pre- and postdexamethasone salivary cortisol was related to cumulative CI exposure, peritraumatic responses, or PTSD symptoms.42 In another subsample
of 30 active duty police officers from the Bay Area who had participated in
the survey of 747 officers, we measured peritraumatic distress, peritraumatic
dissociation, duty-related CI exposure, and PTSD symptoms. Salivary cortisol
was consolidated into three outcome variables: (a) predexamethasone free cortisol levels (at 1, 30, 45, and 60 min after awakening), (b) postdexamethasone
cortisol levels (at the identical wake time), and (c) percentage of cortisol suppression. Age, gender, night shift work, routine work environment stressors,
and salivary dexamethasone levels were controlled for in the analyses. Zero
order correlations of the three cortisol measures showed that the predexamethasone cortisol response to awakening was significantly inversely related to
PTSD symptom severity (r = −0.57, P < 0.01), peritraumatic distress (r =
− 0.49, P < 0.05), and peritraumatic dissociation (r = − 0.41, P < 0.05), with
a trend for an inverse relationship for age. When these four predictor variables
were entered simultaneously in a regression analysis, only PTSD symptom
severity and age significantly predicted basal cortisol levels. Our findings that
greater PTSD symptoms were related to lower levels of basal cortisol replicated
previous research,43–45 extending this finding to a previously unstudied population of urban police.

PROSPECTIVE STUDY OF VULNERABILITY AND
RESILIENCE TO POSTTRAUMATIC STRESS IN POLICE
Building on these cross-sectional and longitudinal studies of police and other
first responders, we initiated a prospective study of police academy recruits
in New York and Bay Area departments. The aim is to disentangle cause and
effect relations in predictors of vulnerability and resilience to PTSD symptoms
in police officers by evaluating academy recruits prior to actual CI exposure
and following them for the first 3 years of police service.
In related work, Guthrie and Bryant found initial support for elevated startle
being a vulnerability factor for PTSD symptoms in a prospective psychophysiological study.46 Auditory startle response in 84 firefighters was measured

14

ANNALS NEW YORK ACADEMY OF SCIENCES

using eyeblink EMG, SC, and HR responses to 15 100-dB acoustic startle
stimuli during their initial firefighter training (baseline). After entering active
duty, 35 firefighters were reassessed within 4 weeks of exposure to a traumatic
event, and 36 firefighters were reassessed as a nontrauma-exposed control
group. In the trauma-exposed group greater baseline acoustic startle responses
(SC and eyeblink EMG) were predictive of greater posttrauma startle responses
and greater severity of posttraumatic stress symptoms.
In another prospective study, psychological but not biological characteristics
were predictive of PTSD symptoms in 43 firefighters assessed immediately
after training and at 6, 9, 12, and 24 months after entry into firefighter service.47 Heinrichs and colleagues assessed neuroendocrine activity using awakening and diurnal salivary cortisol profiles and 24-h urinary catecholamines.
At 24-month follow-up, they found that higher levels of hostility and lower
levels of self-efficacy at baseline accounted for 42% of the variance in PTSD
symptoms. However, biological variables were not predictive of symptoms.
Additionally, firefighters who had both higher levels of hostility and lower
levels of self-efficacy at baseline showed a significant increase in measures
of PTSD symptoms, depression, anxiety, and alexithymia during the 2-year
period.
In a first report from our prospective study of police academy recruits we
predicted that academy recruits with histories of childhood abuse would show
increased neuroendocrine and sympathetic nervous system responses to stress
challenge testing.48 Seventy-six police academy recruits who screened negative
on the Structured Clinical Interview for DSM-IV, Non-Patient Version (SCIDNP)48 for current Axis I disorders were exposed to a 20-min video depicting
real-life officers exposed to highly stressful duty-related incidents. Salivary
cortisol and the major metabolite of norepinephrine (MHPG) were collected
at baseline, immediately after the video, and 20 min after the video. Childhood
trauma prior to age of 14 years was assessed with the life stressor checklist.
Exposure to the video elicited a significant MHPG and cortisol response in
both groups (childhood trauma positive, n = 16; childhood trauma negative, n
= 61). Although the cortisol response did not differ between groups, recruits
with childhood trauma histories had a significantly greater MHPG response as
evidenced by a group effect (F = 8.0, P < 0.01), and a group × time interaction
(F = 4.1, P < 0.05). Moreover, rates of lifetime depression were found to be
higher among academy recruits with a history of child trauma. Specifically,
lifetime depression was present in 4 of 16 participants with childhood trauma
compared to 1 of 61 subjects without childhood trauma (P < 0.01). In sum,
academy recruits with childhood trauma histories had a higher rate of lifetime
depression and increased catecholamine response to psychological stress.
In the next year we will complete enrollment on 500 academy recruits with
250 projected to participate in a first-year follow-up. This will provide sufficient power to determine comprehensively the role of psychosocial variables including gender, ethnicity, trait anger, trait dissociation, neuroticism,
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alexithymia, peritraumatic distress, peritraumatic dissociation, social support,
routine work environment stress, and sleep quality; cognitive variables, such as
intellectual and executive functioning and psychomotor vigilance; and biological and psychophysiological variables including family history of mental disorders, catecholamine response to stress testing, standard- and threat-enhanced
acoustic startle, awakening and postdexamethasone salivary cortisol, in predicting resilience and vulnerability to PTSD symptoms. This large study of
young, psychologically healthy, and physically fit academy recruits followed
in high-risk urban policing provides an opportunity to disentangle cause and
effect relations that limit postexposure cross-sectional and longitudinal studies
of trauma victims.
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