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U.S. Coast Guard (CG) personnel face occupational stressors (e.g., search and rescue)

which compound daily life stressors encountered by civilians. However, the degree

CG personnel express stress-related mental health symptoms of posttraumatic stress

disorder (PTSD) and major depressive disorder (MDD) is understudied as a military

branch, and little is known concerning the interplay of vulnerabilities and neurocognitive

outcomes in CG personnel. The current study addressed this knowledge gap, recruiting

241 active duty CG personnel (22% female) to assess mental health, personality, and

neurocognitive function. Participants completed a battery of scales: PTSD Checklist with

military and non-military prompts to screen for PTSD, Psychological Health Questionnaire

8 for MDD, and scales for behaviorally inhibited (BI) temperament, and distressed (Type

D) personality. Neurocognitive performance was assessed with the Defense Automated

Neurobehavioral Assessment (DANA) battery. Cluster scoring yielded an overall rate of

PTSD of 15% (95% CI: 11–20%) and 8% (95% CI: 3–9%) for MDD. Non-military trauma

was endorsed twice that of military trauma in those meeting criteria for PTSD. Individual

vulnerabilities were predictive of stress-related mental health symptoms in active duty

military personnel; specifically, BI temperament predicted PTSD whereas gender and

Type D personality predicted MDD. Stress-related mental health symptoms were also

associated with poorer reaction time and response inhibition. These results suggest rates

of PTSD and MDD are comparable among CG personnel serving Boat Stations to those
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of larger military services after combat deployment. Further, vulnerabilities distinguished

between PTSD andMDD, which have a high degree of co-occurrence in military samples.

To what degree stress-related mental healthy symptoms and attendant neurocognitive

deficits affect operational effectiveness remains unknown and warrant future study.

Keywords: PTSD, depression, military personnel, temperament, personality

INTRODUCTION

Serving as one of the five armed forces of the United States, the
Coast Guard (CG) is unique in having domestic and international
missions. The CG conducts 11 missions: aids in navigation,
defense readiness, drug interdiction, ice operations, livingmarine
resources, marine environmental protection, marine safety,
migrant interdiction, port security, search and rescue, and other
law enforcement. In Boat Stations, CG military service bears
resemblance to civilian law enforcement: high risk missions,
a high degree of unpredictability regarding when a mission is
required and its degree of difficulty. Like firefighters, many CG
personnel serving at Boat Stations have rotating shift schedules
mixing on-duty and off-duty days on a weekly basis. Thus, active
duty at Boat Stations represents a mixture of military and civilian
life experiences.

Military stressors have long been associated with mental
health problems, particularly posttraumatic stress disorder
(PTSD) and major depressive disorder (MDD). Accordingly, the
increased risk for PTSD and MDD among the larger services
arising from deployment and attendant combat service are well-
documented (Shen et al., 2010; Mayo et al., 2013; Hines et al.,
2014; Stander et al., 2014;Mustillo et al., 2015). In parallel, studies
of PTSD and MDD in civilian police and firefighters focus on
critical incidents such as World Trade Center (Perrin et al., 2007;
Biggs et al., 2010; Bowler et al., 2010) and Hurricane Katrina (Tak
et al., 2007; West et al., 2008). These studies are in keeping with
the view extreme stressors and traumas have a direct effect on
PTSD expression.

CG personnel are an understudied population; prevalence
rates for PTSD and MDD are largely unknown. A comparison
between the different servicesmay bemade using hospitalizations
for stress-related mental health disorders as a guide. Surveillance
of hospitalizations for PTSD finds rates are highest for Army
and Marines, lower among the Navy and Air Force, and
lower still for CG (Armed Forces Health Surveillance Center,
2013). Similarly, rates of hospitalizations for MDD among
CG personnel are about half that of Army, and similar
to Air Force, Navy, and Marines (Armed Forces Health
Surveillance Center, 2013). Active duty military are notoriously
averse to seeking mental health support (Iversen et al.,
2011), thus hospitalizations may severely underestimate actual
prevalence.

In diathesis models of PTSD and MDD, trauma serves a
necessary but insufficient role in etiology. Inherent vulnerabilities
interact with risk factors in the development of stress-
related mental health problems. Personality and dispositional
factors serve as one source of vulnerability. For instance,
behaviorally inhibited (BI) temperament, characterized by

extreme withdrawal in the face of social and non-social
challenges, potentiates aversive learning in civilian and veteran
samples and is associated with expression of PTSD in
veterans (Myers et al., 2012a,b). Further, distressed (Type D)
personality, which is typified by high levels of negative affect
(NA) and social inhibition (SI), is a vulnerability factor of
poor physical and mental health outcomes, including PTSD
and MDD.

Beyond the development and expression of mental health
difficulties, there is growing concern that stress may degrade
neurocognitive performance and adversely affect operational
performance. Neurocognitive deficits have been reported
after repetitive military environmental exposures (e.g., blasts;
Luethcke et al., 2011), stress-related mental disorders (Marx
et al., 2009; Luethcke et al., 2011; Haran et al., 2013), or mild
traumatic brain injury (mTBI; Spira et al., 2014; Dretsch et al.,
2015). The Defense Automated Neurobehavioral Assessment
(DANA) battery, developed as a clinical decision support
tool, consists of a battery of neurocognitive tests as well as
psychological assessments for field screening of PTSD and MDD
(Lathan et al., 2013; Spira et al., 2014). Using the DANA, multiple
experiences of lifetime TBI were found to affect simple reaction
time upon second testing, procedural reaction time and code
substitution, but only in models unadjusted for PTSD and MDD
(Spira et al., 2014). Although suggestive, the impact of PTSD
and MDD on neurocognitive functioning was not separately
evaluated.

The CG population in Boat Stations has a blend of military
service and extensive non-military (but on-call) time, which
offers the opportunity to examine the impact of different sources
of trauma on PTSD. Therefore, the objectives of the current study
were to: Objective (A) describe the demographic characteristics
of the CG sample and responses to mental health and personality
scales, Objective (B) determine prevalence of PTSD and MDD
in CG personnel serving Boat Stations, Objective (C) examine
vulnerability and risk factors for PTSD and MDD, and Objective
(D) compare the neurocognitive performance of groups as a
function of PTSD and MDD.

We expected rates of PTSD to be equivalent with respect to
military or non-military trauma. Further, we expected personality
scales to provide unique or distinguishable contributions to
stress-related mental health difficulties, with BI temperament
predicting PTSD and Type D personality, with its emphasis
on negative affectivity, predicting general distress. We further
expected MDD and its psychomotor slowing to be reflected
in deficits in reaction time tasks and attentional processing
(Thomas et al., 1999; Naismith et al., 2003), whereas PTSD
would be associated with memory difficulties (Honzel et al.,
2014).
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MATERIALS AND METHODS

A cross-sectional study was conducted in active duty CG
personnel serving at Boat Stations. To gain insight into the
source of traumatic stress symptoms, personnel were asked to
complete the two version of the PTSD Checklist (PCL), with
prompts related to military (PCL-M) and non-military (PCL-
NM) traumatic experiences. Symptoms of MDD were assessed
with the Personal Health Questionnaire (PHQ-8). In addition,
personnel were administered scales assessing BI and Type D
personality. Neurocognitive performance was assessed with the
DANA.

Participants and Recruitment
Data were obtained as part of a larger study Cognitive
Assessment in Coast Guard Personnel: Neuroendocrine, Genetic
and Epigenetic Correlates, with data collection occurring during
the period of 2013–2015. Recruitment was conducted by
designated experimenters at eight CG Boat Stations (Golden
Gate, St. Petersburg, New York, San Francisco, Seattle, Port
Canaveral, New Orleans, and Port Lauderdale). Active duty
military personnel (N = 241; 52 females and 189 males)
were recruited at the beginning of the Stations’ off-going
and on-coming duty section period, followed by individual
consenting for those interested in participating. An additional
9 CG personnel were consented but were excluded due to
substantially incomplete data sets. Designated ombudsmen
ensured that potential participants understood that participation
was voluntary and refusal to participate involved no penalty or
loss of benefits within CG. CG personnel were not compensated
for participation. Eligibility was contingent on not having a
Deployment Limiting Medical Condition as defined in the Coast
Guard Medical Manual, COMDTINST M6000.1F. This study
was carried out in accordance with the recommendations of
the United States Coast Guard with written informed consent
from all subjects. All subjects gave written informed consent
in accordance with the Declaration of Helsinki. The protocol
was approved by the United States Coast Guard and Rutgers
University Biomedical Health Sciences Institutional Review
Boards.

Measures
Posttraumatic stress symptoms
To capture sources of trauma symptoms, two versions of the
PCL were administered: one with a military stress prompt (PCL-
M) and one with a non-military prompt (PCL-NM), respectively
indicating whether personnel should describe symptoms related
to a stressful military or non-military experience. Except for the
prompts, the questions were identical. However, the PCL-M was
electronically administered on the DANA, whereas the PCL-NM
was completed on paper. The PCL assesses symptoms severity
in the past month from 17 items; each item is scored on a 5-
point Likert scale (0–4) yielding a range of 17–85. The PCL has
convergent reliability and validity with sensitivity and selectivity
for the diagnosis of PTSD (using DSM- IV criteria). For PTSD,
caseness was determined by cluster scoring, which requires a
score of 3 or greater on: one Cluster B symptom, three Cluster

C symptoms and two Cluster D symptoms (Keen et al., 2008;
McDonald and Calhoun, 2010; Lee et al., 2014; Searle et al., 2015).
Subclinical PTSD was determined based on meeting criteria for
two out of the three symptom clusters.

Depressive Symptoms
The Patient Health Questionnaire 8 (PHQ-8) was used to assess
how often depressive symptoms were bothersome over the last
two week period. Occurrence was rated “not at all,” “several days,”
more than half the days’, and “nearly every day.” Screening for
caseness used two methods: symptom scoring which required
endorsement of either depressed mood or anhedonia by “more
than half the days” and at least 5 of the 8 symptoms to be present
“more than half the days” (Kroenke et al., 2009), and aggregate
scoring which classified MDD as No (0–4), Mild (5–9), Moderate
(10–14), Moderately Severe (15–20), and Severe (>20), with a
score of 10 or more as indicative of clinically significant MDD.

Concussion History
The DVBIC TBI Screening Tool (Terrio et al., 2011; Schwab
et al., 2015) was used to assess present/lifetime mTBI status.
Verbally and individually administered with each participant, the
screening tool determines whether the participant experienced
a head injury, whether the participant lost consciousness and
for how long, and the degree to which current symptoms are
attributable to head injury.

Type D Personality
Distressed, or Type D personality, was assessed with the
DS14 (Denollet, 2000), which includes two 7-question subscales
capturing negative affect (NA) and social inhibition (SI).
Responses on the DS14 use a 5-point Likert scale (0–4), ranging
from “False” to “True.” To be classified as Type D personnel had
to score >9.5 on each of the NA and SI subscales (Emons et al.,
2007).

BI Temperament
The Adult Measure of Behavioral Inhibition (AMBI) consists
of 16 items probing aspects of BI temperament (Gladstone and
Parker, 2005). Items assess the degree to which behaviors are
exhibited in social and non-social situations on a 3-point Likert
scale (ranging from “No/hardly ever” to “Yes/most of the time”).
Total scores range from 0 to 32. Those with scores above 15.5
were classified as BI.

Combat Exposure
Previous combat exposure was assessed with the Combat
Exposure Scale (CES; Keane et al., 1989). The CES is a self-
report survey of combat experiences. Respondents were classified
as either having previous combat exposure or not.

Sleep Quality
The Pittsburg Sleep Quality Inventory (PSQI; Buysse et al., 1989)
is composed of 19 self-rated questions and 5 questions rated
by a bed partner or roommate (only the self-rated items are
used in scoring the scale). The self-administered scale contains
15 multiple-choice items that inquire about frequency of sleep
disturbances and subjective sleep quality; and 4 write-in items
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that inquire about typical bedtime, wake up time, sleep latency
and sleep duration.

Neurocognitive Tests
The DANA is a portable ruggedized computer device loaded
with a battery of neurocognitive tests and psychological
scales (Lathan et al., 2013). The “standard” version includes
assessments of: Simple Reaction Time, Code Substitution:
Learning, Procedural Reaction Time, Spatial Discrimination,
Go/No-Go, Code Substitution: Recall, Matching to Sample,
Sternberg Memory Search, and a second Simple Reaction Time
measure. These tasks are followed by psychological scales: PCL-
M and PHQ-8.

The DANA has three versions: “standard,” “rapid,” and “brief,”
which are distinguished by the number of the tests and batteries
administered. For the first 31 participants the “rapid” was
administered, for all others “standard.” For these 31 participants,
PHQ-8 data is missing; PCL-M was administered in paper
form. Also for these 31 participants, neurocognitive testing was
restricted to Simple Reaction Time, Procedural Reaction Time,
and Go/No-Go.

Analytic Approach
1. Objective A. Demographic and service-related characteristics

of the study sample were assessed using chi-square tests.
2. Objective B. Prevalence of PTSD was compared and

contrasted for the PCL-M and PCL-NM using symptom and
aggregate scoring methods, with agreement in incidence rates
for PTSD caseness captured by each measure assessed using
Cohen’s κ. Prevalence rates for MDD were also assessed as a
function of symptom and aggregate scoring methods.

3. Objective C. To explore risk and vulnerability factors
for stress-related mental health symptoms, multinomial
regression models were constructed to identify features of the
study sample that predicted overall rates of subclinical/clinical
PTSD and mild depression/MDD. In model building,
we included stable preexisting personal characteristics
(age, gender, BI, and Type D), preexisting experiential
characteristics (number of concussions), and experiential
characteristics of military service (deployment and combat
exposure). Total scores for the PCL (highest score on either
the PCL-M or PCL-NM) and PHQ-8 were also entered as
predictors in models for MDD and PTSD, respectively. Unless
otherwise noted, asymptomatic symptom groups were always
used as the reference category for symptom groups. Odds
ratios (OR) and 95% confidence intervals (CI) are reported
for significant predictors.

4. Objective D. Finally, neurocognitive performance on
the DANA was assessed using multivariate analysis of
covariance (MANCOVA). Personnel were stratified according
to stress-related mental health symptoms, resulting in a
subclinical/clinical PTSD symptom group (PTSD+), mild
depression/MDD symptom group (MDD+), co-morbid
PTSD/MDD symptom group (Co-Occurring+), and no
symptoms (Asymptomatic). Throughput scores for each of
the nine DANA battery assessments served as dependent
measures, with age, gender, and number of concussions

entered as covariates. Descriptive discriminant analysis was
used to follow-up a significant multivariate between-subjects
effect, assessing linear combinations of neurocognitive
assessments that maximized performance differences in
symptom groups. Standardized canonical discriminant
function coefficients generated by descriptive discriminant
analysis were then used to create multivariate composite
scores, as recommended by Harris (2001). The simplified
composite scores for neurocognitive performance were
entered as dependent measures in univariate ANCOVA,
using symptom groups as the between-subjects variable and
controlling for age, gender, and number of concussions.
Post-hoc analyses for a significant main effect of symptom
groups was analyzed using independent samples t-tests,
corrected for inflated risk of Type 1 error using a Bonferroni
correction.

All data analyses were conducted using SPSS version 23.0 for
Windows. The rejection criterion for statistically significant
results was set at p < 0.05 for all analyses, unless otherwise
noted.

RESULTS

Demographic Features and Psychometric
Properties
Recruitment within CG Boat Stations yielded a diverse group
of participants. Demographic characteristics of the study sample
are presented in Table 1. The overall sample contained a large
number of female personnel (22%), and thus allowed for a
comparison of gender differences on demographic features.
Whereas the sample was generally young, with 65% younger
than 30 years old, females were disproportionately younger
with 91% younger than 30. A range of ranks volunteered,
from enlisted personnel to officers; females in the sample
were disproportionately lower in rank. With regard to sleep
quality, a higher proportion of females reported greater sleeper
disturbances. Lifetime history of concussion differed with a
higher proportion of males previously experiencing a concussion
than females.

The reliability and intercorrelations of the PCLs, PHQ-8,
DS-14, and AMBI are presented in Table 2. Strong positive
correlations were apparent between the symptom checklists and
the personality scales. Cronbach’s α was in the acceptable range
for all measures.

Prevalence of Stress-Related Mental
Health Symptoms
Administering two PCLs allowed for a comparison of caseness
and symptoms emanating from military and non-military
sources of trauma. Caseness for PTSD given the military prompt
was 6% (15/241, 95% CI: 4–10%) and PTSD given the non-
military prompt was 13% (32/241, 95% CI: 10–18%). The overall
caseness for PTSD, defined as meeting criteria on either the
PCL-M or PCL-NM, was 15% (37/241, 95% CI: 11–20%), which
included 10 personnel that met criteria on both screening tools
(see Table 3). McNemar’s test revealed significantly more cases
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TABLE 1 | Demographic characteristics of the CG sample.

Overall Male Female Probability (male

vs. female)

Age N = 241 N = 189 N = 52

<25 years 74 (31%) 43 (23%) 31 (60%) χ2
(2)

= 30.63, p < 0.001

25–29 years 82 (34%) 66 (35%) 16 (31%)

>29 years 85 (35%) 80 (42%) 5 (9%)

Ethnicity N = 241 N = 189 N = 52

White/Non-Hispanic 176 (73%) 140 (74%) 36 (69%) χ2
(3)

= 1.55, p = 0.671

Black/Non-Hispanic 8 (3%) 7 (4%) 1 (2%)

Hispanic 35 (15%) 25 (13%) 10 (19%)

Other 22 (9%) 17 (9%) 5 (10%)

Education N = 241 N = 189 N = 52

Some college or less 197 (82%) 157 (83%) 40 (77%) χ2
(1)

= 1.03, p = 0.310

Bachelor’s or higher 44 (18%) 32 (17%) 12 (23%)

Lifetime History of

Concussion

N = 233 N = 183 N = 50

One 70 (30%) 64 (34%) 6 (12%) χ2
(2)

= 17.50, p < 0.001

More than one 42 (18%) 37 (20%) 5 (10%)

Rank N = 236 N = 185 N = 51

Cadet 7 (3%) 3 (2%) 4 (8%) χ2
(4)

= 34.29, p < 0.001

Junior Enlisted

(E1–E4)

119 (50%) 78 (42%) 41 (80%)

NCO (E5–E6) 91 (39%) 86 (46%) 5 (10%)

Senior NCO (E7–E9) 12 (5%) 12 (6%) 0

Officer 7 (3%) 6 (3%) 1 (2%)

Deployment N = 233 N = 184 N = 49

Previously Deployed 104 (45%) 94 (51%) 10 (20%) χ2
(1)

= 0.61, p = 0.437

Sleep Quality N = 209 N = 162 N = 47

Poor Sleep Quality 118 (56%) 85 (52%) 33 (70%) χ2
(1)

= 4.67, p = 0.031

Combat Exposure N = 232 N = 181 N = 51

Yes 20 (9%) 19 (11%) 1 (2%) χ2
(1)

= 3.68, p = 0.055

Type D N = 239 N = 187 N = 52

Type D 58 (24%) 43 (23%) 15 (29%) χ2
(1)

= 0.76, p = 0.384

BI N = 241 N = 189 N = 52

Inhibited 80 (33%) 62 (33%) 19 (37%) χ2
(1)

= 0.06, p = 0.806

were identified with the PCL-NM than the PCL-M, χ2
= 9.48, p

= 0.002. Significant agreement was evident between the PCL-M
and PCL-NM as measured by Cohen’s κ (κ = 0.37, p < 0.001).
With regard to Subclinical PTSD, of those personnel not meeting
diagnostic criteria for PTSD, 18% (36/204; 95% CI: 13–24%) were
considered subclinical, with 6 cases identified by both screening
tools.

To facilitate comparisons with the literature, MDD was
characterized using both aggregate and symptom scoring
methods. Caseness of MDD using symptom scoring was 5%

TABLE 2 | Reliability and interrelatedness of scales.

1 2 3 4 5

1 PCL-M –

2 PCL-NM 0.69** –

3 PHQ-8 0.70** 0.64** –

4 DS14 0.49** 0.56** 0.61** –

5 AMBI 0.37** 0.43** 0.33** 0.51** –

Mean 25.71 28.95 4.80 19.53 14.17

St.Dev 9.83 11.65 4.67 8.62 5.69

Range 17–69 17–66 0–20 3–46 3–30

Chronbach’s α 0.92 0.93 0.87 0.89 0.83

PCL-M, PTSD Checklist Military; PCL-NM, PTSD Checklist Non-Military; PHQ, Personal

Health Questionnaire; DS14, Type D Scale; AMBI, Adult Measure of Behavioral Inhibition;

**p < 0.01.

(12/232, 95% CI: 3–9%), whereas the more liberal aggregate
scoring yielded 13% (31/232, 95% CI: 10–18%).

Prevalence of co-occurring PTSD/MDD was 19% (7/36, 95%
CI: 10–35%) and 39% (14/36, 95% CI: 25–55%) based on
symptom and aggregate scoring methods, respectively; caseness
of MDD alone was 2.5% (5/196, 95% CI: 1–6%) and 9% (17/196,
95% CI: 5–14%) based on symptom and aggregate scoring
methods, respectively. These rates are consistent with the high
correlations between PHQ-8 total scores and PCL-NM and PCL-
M total scores (see Table 2). When examining the co-occurrence
of PTSD/MDD as a function of PCL, we observed rates of 20%
(1/5, 95% CI: 4–63%) in those meeting criteria for PTSD on
the PCL-M only, 29% (6/21, 95% CI: 14–50%) in those meeting
criteria on the PCL-NM only, and 70% (7/10, 95% CI: 40–89%)
in those meeting criteria on both the PCL-M and PCL-NM.
However, given the small sample sizes in each of these groups,
prevalence estimatesmay lack precision, as evidenced by the large
95% confidence intervals.

Predictors of Stress-Related Mental Health
Symptoms
The results of the multinomial logistic regression are shown
in Table 4. For Subclinical PTSD, PHQ-8 total score emerged
as a significant positive predictor (OR: 1.25, 95% CI: 1.11–
1.41), as did BI (OR: 3.41, 95% CI: 1.28–9.09). A similar
pattern was apparent for factors predicting PTSD, with PHQ-
8 total score (OR: 1.37, 95% CI: 1.21–1.54) and BI (OR:
4.54, 95% CI: 1.62–12.76) serving as significant positive
predictors.

Using aggregate scoring, the sample was divided into
“Asymptomatic,” “Mild Depression,” and “MDD” groups. As
shown inTable 4, multinomial logistic regression revealed higher
PCL total scores (OR: 1.09, 95% CI: 1.05–1.14), male gender
(OR: 3.04, 95% CI: 1.21–7.62) and Type D personality (OR:
9.56, 95% CI: 3.46–26.40) to be positive predictors of Mild
Depression, whereas prior history of one concussion (compared
to no concussion) was a negative predictor (OR: 0.36, 95% CI:
0.13–0.93). For MDD, PCL total scores (OR: 1.17, 95% CI: 1.11–
1.23), male gender (OR: 6.12, 95% CI: 1.70–21.95), previous
combat exposure (OR: 6.38, 95% CI: 1.17–34.91) and Type
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TABLE 3 | Rates of subclinical and PTSD Based on PCL-M and PCL-NM.

PCL-NM

No Subclinical PTSD PTSD Total

PCL-M No 168 23 15 206/241 (85%)

Subclinical PTSD 7 6 7 20/241 (8%)

PTSD 3 2 10 15/241 (7%)

Total 178/241 (74%) 31/241 (13%) 32/241 (13%) 241

PCL-M, PTSD Checklist Military; PCL-NM, PTSD Checklist Non-Military.

D personality (OR: 10.81, 95% CI: 2.78–41.98) were positive
predictors.

Neurocognitive Performance
The sample was stratified based on self-reported stress-related
mental health symptoms, resulting in PTSD+ (n = 18), MDD+
(n = 38), Co-Morbid+ (n = 43), and Asymptomatic (n
= 98) symptom groups. Evaluation of MANCOVA model
assumptions revealed no significant deviations from normality
and homogeneity of variance-covariance matrices. Results of the
MANCOVA revealed a statistically significant multivariate effect
of Symptom Groups according to Pillai’s Trace (0.25), F(27, 552)
= 1.84, p = 0.006, η2 = 0.083. To distill the linear combination
of DANA battery assessments contributing to the significant
multivariate effect, descriptive discriminant analysis was used as
a follow-up analysis to the MANCOVA. A single, statistically
significant function was extracted (Wilks λ = 0.775, χ2

(27)
=

50.11, p = 0.004), which accounted for 70.4% of the variance in
Symptom Groups. Adjusted means and standard deviations, as
well as standardized canonical discriminant function coefficients
for each neurocognitive assessment are reported in Table 5.
The coefficients indicated greater weighting of simple reaction
time (second administration; 0.533) and go/no-go (0.741) in
maximizing differences between Symptom Groups. A simplified
multivariate composite score was thus derived from the
descriptive discriminant analysis, which we conceptually framed
within the domain of motor speed and termed Cognitive Motor
Speed. To further delineate neurocognitive performance within
Symptom Groups, Cognitive Motor Speed was entered as a
dependent variable in a univariate ANCOVA, using Symptom
Groups as the independent variable and adjusting for age, gender,
and number of previous concussions. The results of this analysis
indicated a main effect of Symptom Groups, F(3, 190) = 10.54,
p < 0.001, η2 = 0.14. Bonferroni-corrected post-hoc pairwise
comparisons revealed the Co-Morbid+ symptom group (M
= 90.00, SE = 2.87) demonstrated significantly worse overall
performance compared to MDD+ (M = 106.18, SE = 3.15),
PTSD+ (M = 109.08, SE = 4.47), and Asymptomatic (M =

108.63, SE= 1.92) groups (all p’s < 0.01).

DISCUSSION

Coast Guard personnel serving at Boat Stations experience shift
duty with a mixture of operational and off-duty civilian stressors.

Overall caseness for PTSD in this sample of CG personnel was
similar to caseness using PCL-S (not specific to source) or PCL-C
in large cross-sectional studies of Army (Hoge et al., 2008, 2014;
Vasterling et al., 2010; Sundin et al., 2014), Marine (Hoge et al.,
2014), and Navy (Harbertson et al., 2016) active duty personnel.
Rates of PTSD were also consistent with cross-sectional studies
of law enforcement (Maia et al., 2008; Bowler et al., 2010),
civilian first responders (Skogstad et al., 2015) and firefighters in
cross-sectional studies using similar instruments.

To capture the source of stress-related mental health
difficulties, CG personnel were administered both the PCL-
M and PCL-NM. Comparisons between the two scales suggest
that CG personnel adhered to the difference in prompts and
responded with different traumas in mind. The delivery of two
PCLs is rarely reported, however, Hoge and colleagues recently
reported on a comparison between the PCL-S which is based
on DSM-IV criteria and the PCL-5, which is based on DSM-
5 criteria, in a military sample. A high degree of agreement
(κ = 0.67) was obtained with the PCL-S with PCL-5 using
the same stressor prompt (Hoge et al., 2014). This contrasts
to the modest agreement (κ = 0.37) obtained herein with
two different prompts. Caseness of PTSD from non-military
traumas was roughly double caseness frommilitary trauma when
accounting for personnel that met criteria on both versions.
The bias toward non-military traumas may be attributable to:
(a) less exposure to military traumas compared to non-military
traumas, (b) greater proportion of time CG personnel spend
engaged in off-base activities and non-military life events, or (c)
an indirect effect of military traumas which depletes resources
necessary to cope with non-military traumas. As to the former,
there is no validated instrument to assess traumas encountered
by CG personnel in performance of duty similar to the CES.
Future work is necessary to more fully detail rates and sources
of trauma in relation to PTSD symptoms. An open question
arising from the cross sectional rates is whether enduring
PTSD is more related to military, non-military or the combined
burden. This question may be extended to hazardous civilian
occupations.

Rates of MDD using symptom criteria were consistent with
large surveys of active duty military (Wells et al., 2013), but half
of what has been reported to post-deployed forces (Luxton et al.,
2010). Further, the degree of co-occurrence of MDD and PTSD
was similar to that observed in large survey studies (Wilk et al.,
2012).
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TABLE 5 | Means, standard deviations, and discriminant function coefficients for symptom groups on neurocognitive assessments.

SYMPTOM GROUP

DANA assessment Asymptomatic (n = 98) PTSD+ (n = 18) MDD+ (n = 38) Co-Occurring+ (n = 43) ws

SRT1 TP 185.88 (24.96) 172.62 (24.08) 178.72 (33.44) 180.66 (28.74) −0.418

SRT2 TP 189.87 (25.16) 179.07 (25.02) 184.06 (24.54) 170.95 (28.84) 0.533

CS-L TP 44.38 (9.03) 43.96 (6.45) 43.68 (8.98) 41.36 (8.07) 0.021

CS-R TP 47.08 (13.88) 47.35 (9.11) 47.52 (12.43) 43.52 (11.51) 0.145

PRT TP 97.31 (13.60) 98.03 (14.03) 95.84 (12.67) 91.36 (15.13) 0.105

SPD TP 29.87 (6.98) 30.04 (6.24) 29.96 (6.02) 30.27 (6.33) −0.430

GNG TP 118.77 (16.33) 117.85 (14.46) 115.28 (13.02) 105.47 (18.36) 0.741

MTS TP 32.40 (8.24) 28.70 (7.50) 31.60 (8.94) 29.86 (8.43) 0.220

SMS TP 54.70 (17.18) 47.89 (18.82) 55.65 (20.17) 51.36 (19.50) −0.273

TP, Throughput; SRT1, Simple Reaction Time 1; SRT2, Simple Reaction Time 2; CS-L, Code Substitution Learning; CS-R, Code Substitution Recall; PRT, Procedural Reaction Time;

SPD, Spatial Discrimination; GNG, Go/No-Go; MTS, Match to Sample; SMS, Sternberg Memory Search. ws, standardized discriminant function coefficient. Values represent average

TP scores and standard deviations.

With the relatively large sample of females, gender as an
influence on PTSD and MDD was evaluated. Rates of PTSD
were equivalent in male and female CG personnel regardless
of screening criteria or type of trauma experienced. Although,
females are regarded as having higher risk of PTSD within the
general population, studies of active duty military are mixed
(Crum-Cianflone and Jacobson, 2014), or do not find differences
(Jacobson et al., 2015). A lack of difference has also been reported
in studies of police officers (Pole et al., 2001), whose duty
demands are similar between males and females. Being female
was a predictive factor for MDD when more liberal aggregate
scoring criteria were imposed and attendant mild depression was
included in models. The difference may be attributed to poor
sleep quality which contributes to MDD symptoms, especially
mild depression, and was more prevalent in females.

An important objective of the current study was to assess
the ability of two personality factors previously identified as
vulnerabilities—BI and Type D—to predict stress-related mental
health problems. Consistent with research in veterans (Myers
et al., 2012a,b), BI temperament was strongly associated with
PTSD. BI temperament significantly classified subclinical and full
PTSD emanating from either military or non-military traumas.
However, BI temperament was not a significant predictor of
MDD. In contrast, Type D personality strongly predicted MDD,
but was not predictive of PTSD. Given the emphasis of Type D
on negative affect it is not surprising that Type D is predictive
of depressive mood. Although temperamental dispositions are
considered stable personality characteristics, the cross-sectional
nature of the study precludes stronger statements regarding
either personality factor as a vulnerability to development PTSD
or MDD.

There has been growing concern that mTBI may have long-
term adverse mental and cognitive consequences. Although
roughly half the sample screened positive for lifetime mTBI,
lifetime mTBI or the number of mTBI events encountered were
not predictors of PTSD, MDD or any deficits in neurocognitive
performance.

Neurocognitive performance was, however, distinguishable
based on caseness for mental health outcomes. Impaired

neurocognitive performance was concentrated among those
expressing caseness for both PTSD and MDD. The poor
performance wasmostly driven by deficits in simple reaction time
and response inhibition. The DANA neuropsychological tests
are subset of those comprising the Automated Neurobehavioral
Assessment Metric (ANAM), but on a hand held form factor.
Previous studies with active duty military assessing ANAM
performance found deficits in simple reaction time (Vasterling
et al., 2012; Wilson et al., 2016), code substitution learning and
recall (Vasterling et al., 2012), code substitution learning, and
match to sample (Neipert et al., 2014) in thosemeeting criteria for
PTSD. Depressive symptoms were not evaluated in these studies.
In these studies, the response inhibition module (“Go/No Go”)
was not administered. Response inhibition is deficient in civilians
(Falconer et al., 2013) and veterans with PTSD (Swick et al.,
2012, 2013). Sensitivity to neurocognitive deficits in PTSD and
MDD may depend on a number of factors, including form and
venue of testing, and population size. To what degree the reduced
throughput on these cognitive tasks adversely affects operational
effectiveness of active military personnel, particularly decision
making under stress, is unknown.

The main strength of the study is the examination of
otherwise healthy high-functioning active duty CG personnel,
an underrepresented military population. Not one participant
was on reduced or modified duty. Another strength was the
number of female volunteers, which allowed for assessments of
the influence of gender in many of the outcomes. However, there
are several weaknesses that need to be considered. For one, the
sample was neither representative of all CG Boats Stations or
of the general CG force. For another, the cross-sectional nature
of assessment precludes sensitivity to fluctuations in emotional
and cognitive performance. Although personality tendencies are
assumed to be stable individual characteristics, the nature of the
study does not preclude the possibility that experiences such
as head injury or those leading to stress-related mental health
symptoms can concomitantly change personality characteristics.
Further, as a convenience sample of CG Boat Stations, many
of the cofactors considered (e.g., sex, deployment, CES) were
unbalanced and resulted in small numbers when trying to
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identify interactions. For example, females in the sample were
generally younger and concentrated in lower ranks than males.
Boat Stations are heterogeneous in military roles (boat crews,
engineers, cooks, administrative, and support staff) and shifts.
The inclusiveness of the study to all willing participants comes at
the expense of focus on particular operational roles, which would
require a much larger study to capture. Additionally, testing was
conducted on an individualized basis, therefore time of testing—
within a range of 700 to 1,700—was not controlled. Volunteers
were allowed to schedule testing when testing would not interfere
with duty. Therefore, control was also not exerted in terms of type
of experiences immediately preceding testing (e.g., operations,
exercise, meals, or training).

To date, this is the largest empirical study of stress and
stress-related mental symptoms in CG personnel. The rates
of PTSD related to military and non-military experiences
are provocative, generating questions for future studies.
Accounting for personality could provide opportunities for early
intervention, promoting resiliency or targeted tracking to reduce
expression of PTSD and/or MDD in the aftermath of trauma.

AUTHOR CONTRIBUTIONS

RS was responsible for study design, implementation, consenting
participants, testing, study oversight, data analysis, and

dissemination. JH was responsible for data analysis, write
up, and dissemination. MD was responsible for study design,
implementation and oversight. JT, CaEM, ChEM, RL, and
WW were responsible for study design, development of
tools and instruments for the conduct of the study, data
analysis, write up and dissemination. PA and NK were
responsible for consenting participants, testing and data
entry. All authors contributed to and have approved the final
manuscript.

ACKNOWLEDGMENTS

The research team is indebted for immeasurable support in
conducting the research study to Admirals Dollymoore and
Schwartz and CAPT Harnon as well as onsite access and
support from: CWO Thomas Moore (CG Station Golden Gate),
BMCS Eamon McCormak and BMC Jeremy Jarvis (Station
St. Petersburg), LCDR William (Bill) Walsh and LT Leo
Danaher (Station New York), BMCM Devin Spencer (Station
San Francisco), LT Ben Crowell and LT Alexandria Richardson
(Station Seattle), CWO Eric (Bee) Perry (Station Port Canaveral),
CWO4 Mark Helmers (Station, New Orleans), and LTJG
Anthony Ippolito (Station Fort Lauderdale). Financial support
was provided by Department of Veterans Affairs, Medical
Research funds and the Stress & Motivated Behavior Institute.

REFERENCES

Armed Forces Health Surveillance Center (2013). Summary of mental disorder

hospitalizations, active and reserve components, U.S. Armed Forces, 2000-

2012.MSMR 20, 4–11; discussion 10–11.

Biggs, Q. M., Fullerton, C. S., Reeves, J. J., Grieger, T. A., Reissman, D.,

and Ursano, R. J. (2010). Acute stress disorder, depression, and tobacco

use in disaster workers following 9/11. Am. J. Orthopsychiatry 80, 586–592.

doi: 10.1111/j.1939-0025.2010.01063.x

Bowler, R. M., Han, H., Gocheva, V., Nakagawa, S., Alper, H., DiGrande,

L., et al. (2010). Gender differences in probable posttraumatic stress

disorder among police responders to the 2001 world trade center

terrorist attack. Am. J. Ind. Med. 53, 1186–1196. doi: 10.1002/ajim.

20876

Buysse, D. J., Reynolds, C. F., Monk, T. H., Berman, S. R., and Kupfer, D. J. (1989).

The pittsburgh sleep quality index: a new instrument for psychiatric practice

and research. Psychiatry Res. 28, 193–213. doi: 10.1016/0165-1781(89)90047-4

Crum-Cianflone, N. F., and Jacobson, I. (2014). Gender differences of

postdeployment post-traumatic stress disorder among service members and

veterans of the Iraq and Afghanistan conflicts. Epidemiol. Rev. 36, 5–18.

doi: 10.1093/epirev/mxt005

Denollet, J. (2000). TypeD personality. A potential risk factor refined. J. Psychosom.

Res. 49, 255–266. doi: 10.1016/S0022-3999(00)00177-X

Dretsch, M. N., Silverberg, N. D., and Iverson, G. L. (2015). Multiple past

concussions are associated with ongoing post-concussive symptoms but

not cognitive impairment in active-duty army soldiers. J. Neurotrauma 32,

1301–1306. doi: 10.1089/neu.2014.3810

Emons, W. H., Meijer, R. R., and Denollet, J. (2007). Negative affectivity and

social inhibition in cardiovascular disease: evaluating type-D personality and

its assessment using item response theory. J. Psychosom. Res. 63, 27–39.

doi: 10.1016/j.jpsychores.2007.03.010

Falconer, E., Allen, A., Felmingham, K. L., Williams, L. M., and Bryant, R. A.

(2013). Inhibitory neural activity predicts response to cognitive-behavioral

therapy for posttraumatic stress disorder. J. Clin. Psychiatry 74, 895–901.

doi: 10.4088/JCP.12m08020

Gladstone, G., and Parker, G. (2005). Measuring a behaviorally inhibited

temperament style: development and initial validation of new self-report

measures. Psychiatry Res. 135, 133–143. doi: 10.1016/j.psychres.2005.

03.005

Haran, F. J., Alphonso, A. L., Creason, A., Campbell, J. S., Johnson,

D., Young, E., et al. (2013). Analysis of post-deployment cognitive

performance and symptom recovery in U.S. Marines. PLoS ONE 8:e79595.

doi: 10.1371/journal.pone.0079595

Harbertson, J., Hale, B. R., Michael, N. L., and Scott, P. T. (2016).

Missed opportunity to screen and diagnose PTSD and depression among

deploying shipboard US military personnel. BJPsych. Open 2, 314–317.

doi: 10.1192/bjpo.bp.116.003038

Harris, R. J. (2001). A Primer of Multivariate Statistics. New York, NY: Psychology

Press.

Hines, L. A., Sundin, J., Rona, R. J., Wessely, S., and Fear, N. T.

(2014). Posttraumatic stress disorder post Iraq and Afghanistan:

prevalence among military subgroups. Can. J. Psychiatry 59, 468–479.

doi: 10.1177/070674371405900903

Hoge, C. W., McGurk, D., Thomas, J. L., Cox, A. L., Engel, C. C., and Castro, C.

A. (2008). Mild traumatic brain injury in U.S. Soldiers returning from Iraq. N.

Engl. J. Med. 358, 453–463. doi: 10.1056/NEJMoa072972

Hoge, C. W., Riviere, L. A., Wilk, J. E., Herrell, R. K., and Weathers, F.

W. (2014). The prevalence of post-traumatic stress disorder (PTSD) in US

combat soldiers: a head-to-head comparison of DSM-5 versus DSM-IV-TR

symptom criteria with the PTSD checklist. Lancet Psychiatry 1, 269–277.

doi: 10.1016/S2215-0366(14)70235-4

Honzel, N., Justus, T., and Swick, D. (2014). Posttraumatic stress disorder is

associated with limited executive resources in a working memory task. Cogn.

Affect. Behav. Neurosci. 14, 792–804. doi: 10.3758/s13415-013-0219-x

Iversen, A. C., van Staden, L., Hughes, J. H., Greenberg, N., Hotopf, M.,

Rona, R. J., et al. (2011). The stigma of mental health problems and other

barriers to care in the UK armed forces. BMC Health Serv. Res. 11:31.

doi: 10.1186/1472-6963-11-31

Jacobson, I. G., Donoho, C. J., Crum-Cianflone, N. F., and Maguen, S. (2015).

Longitudinal assessment of gender differences in the development of PTSD

Frontiers in Psychology | www.frontiersin.org 9 September 2017 | Volume 8 | Article 1513

https://doi.org/10.1111/j.1939-0025.2010.01063.x
https://doi.org/10.1002/ajim.20876
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1093/epirev/mxt005
https://doi.org/10.1016/S0022-3999(00)00177-X
https://doi.org/10.1089/neu.2014.3810
https://doi.org/10.1016/j.jpsychores.2007.03.010
https://doi.org/10.4088/JCP.12m08020
https://doi.org/10.1016/j.psychres.2005.03.005
https://doi.org/10.1371/journal.pone.0079595
https://doi.org/10.1192/bjpo.bp.116.003038
https://doi.org/10.1177/070674371405900903
https://doi.org/10.1056/NEJMoa072972
https://doi.org/10.1016/S2215-0366(14)70235-4
https://doi.org/10.3758/s13415-013-0219-x
https://doi.org/10.1186/1472-6963-11-31
http://www.frontiersin.org/Psychology
http://www.frontiersin.org
http://www.frontiersin.org/Psychology/archive


Servatius et al. Mental Health and Neurocognitive Functioning in CG

among US military personnel deployed in support of the operations in Iraq

and Afghanistan. J. Psychiatr. Res. 68, 30–36. doi: 10.1016/j.jpsychires.2015.

05.015

Keane, T. M., Fairbank, J. A., Caddell, J. M., Zimering, R. T., Taylor, K. L., and

Mora, C. A. (1989). Clinical evaluation of a measure to assess combat exposure.

Psychol. Assess. 1:53. doi: 10.1037/1040-3590.1.1.53

Keen, S. M., Kutter, C. J., Niles, B. L., and Krinsley, K. E. (2008). Psychometric

properties of PTSD Checklist in sample of male veterans. J. Rehabil. Res. Dev.

45, 465–474. doi: 10.1682/JRRD.2007.09.0138

Kroenke, K., Strine, T. W., Spitzer, R. L., Williams, J. B., Berry, J. T., and

Mokdad, A. H. (2009). The PHQ-8 as a measure of current depression in

the general population. J. Affect. Disord. 114, 163–173. doi: 10.1016/j.jad.2008.

06.026

Lathan, C., Spira, J. L., Bleiberg, J., Vice, J., and Tsao, J. W. (2013). Defense

Automated Neurobehavioral Assessment (DANA)-psychometric properties of

a new field-deployable neurocognitive assessment tool.Mil. Med. 178, 365–371.

doi: 10.7205/MILMED-D-12-00438

Lee, D. J., Warner, C. H., and Hoge, C. W. (2014). Advances and controversies in

military posttraumatic stress disorder screening. Curr. Psychiatry Rep. 16:467.

doi: 10.1007/s11920-014-0467-7

Luethcke, C. A., Bryan, C. J., Morrow, C. E., and Isler, W. C. (2011). Comparison

of concussive symptoms, cognitive performance, and psychological

symptoms between acute blast-versus nonblast-induced mild traumatic

brain injury. J. Int. Neuropsychol. Soc. 17, 36–45. doi: 10.1017/S13556177100

01207

Luxton, D. D., Skopp, N. A., and Maguen, S. (2010). Gender differences in

depression and PTSD symptoms following combat exposure. Depress. Anxiety

27, 1027–1033. doi: 10.1002/da.20730

Maia, D. B., Marmar, C. R., Mendlowicz, M. V., Metzler, T., Nóbrega, A.,

Peres, M. C., et al. (2008). Abnormal serum lipid profile in Brazilian police

officers with post-traumatic stress disorder. J. Affect. Disord. 107, 259–263.

doi: 10.1016/j.jad.2007.08.013

Marx, B. P., Doron-Lamarca, S., Proctor, S. P., and Vasterling, J. J. (2009).

The influence of pre-deployment neurocognitive functioning on post-

deployment PTSD symptom outcomes among Iraq-deployed Army

soldiers. J. Int. Neuropsychol. Soc. 15, 840–852. doi: 10.1017/S13556177099

90488

Mayo, J. A., MacGregor, A. J., Dougherty, A. L., and Galarneau, M. R.

(2013). Role of occupation on new-onset post-traumatic stress disorder and

depression among deployed military personnel. Mil. Med. 178, 945–950.

doi: 10.7205/MILMED-D-12-00527

McDonald, S. D., and Calhoun, P. S. (2010). The diagnostic accuracy of

the PTSD checklist: a critical review. Clin. Psychol. Rev. 30, 976–987.

doi: 10.1016/j.cpr.2010.06.012

Mustillo, S. A., Kysar-Moon, A., Douglas, S. R., Hargraves, R., Wadsworth, S.

M., Fraine, M., et al. (2015). Overview of depression, post-traumatic stress

disorder, and alcohol misuse among active duty service members returning

from Iraq and Afghanistan, self-report and diagnosis. Mil. Med. 180, 419–427.

doi: 10.7205/MILMED-D-14-00335

Myers, C. E., Vanmeenen, K. M., and Servatius, R. J. (2012a). Behavioral

inhibition and PTSD symptoms in veterans. Psychiatry Res. 196, 271–276.

doi: 10.1016/j.psychres.2011.11.015

Myers, C. E., Vanmeenen, K. M., McAuley, J. D., Beck, K. D., Pang, K. C.,

and Servatius, R. J. (2012b). Behaviorally inhibited temperament is associated

with severity of post-traumatic stress disorder symptoms and faster eyeblink

conditioning in veterans. Stress 15, 31–44. doi: 10.3109/10253890.2011.

578184

Naismith, S. L., Hickie, I. B., Turner, K., Little, C. L., Winter, V., Ward, P. B.,

et al. (2003). Neuropsychological performance in patients with depression

is associated with clinical, etiological and genetic risk factors. J. Clin. Exp.

Neuropsychol. 25, 866–877. doi: 10.1076/jcen.25.6.866.16472

Neipert, L., Pastorek, N. J., Troyanskaya, M., Scheibel, R. S., Petersen, N. J., and

Levin, H. S. (2014). Effect of clinical characteristics on cognitive performance

in service members and veterans with histories of blast-related mild

traumatic brain injury. Brain Inj. 28, 1667–1674. doi: 10.3109/02699052.2014.

947623

Perrin, M. A., DiGrande, L., Wheeler, K., Thorpe, L., Farfel, M., and Brackbill,

R. (2007). Differences in PTSD prevalence and associated risk factors among

World Trade Center disaster rescue and recovery workers. Am. J. Psychiatry

164, 1385–1394. doi: 10.1176/appi.ajp.2007.06101645

Pole, N., Best, S. R., Weiss, D. S., Metzler, T., Liberman, A. M., Fagan, J., et al.

(2001). Effects of gender and ethnicity on duty-related posttraumatic stress

symptoms among urban police officers. J. Nerv. Ment. Dis. 189, 442–448.

doi: 10.1097/00005053-200107000-00005

Schwab, K. A., Gudmudsson, L. S., and Lew, H. L. (2015). Long-term functional

outcomes of traumatic brain injury. Handb. Clin. Neurol. 128, 649–659.

doi: 10.1016/B978-0-444-63521-1.00040-6

Searle, A. K., Van Hooff, M., McFarlane, A. C., Davies, C. E., Fairweather-Schmidt,

A. K., Hodson, S. E., et al. (2015). The validity of military screening for

mental health problems: diagnostic accuracy of the PCL, K10 and AUDIT

scales in an entire military population. Int. J. Methods Psychiatr. Res. 24, 32–45.

doi: 10.1002/mpr.1460

Shen, Y. C., Arkes, J., Kwan, B. W., Tan, L. Y., and Williams, T. V. (2010). Effects

of Iraq/Afghanistan deployments on PTSD diagnoses for still active personnel

in all four services. Mil. Med. 175, 763–769. doi: 10.7205/MILMED-D-10-

00086

Skogstad, L., Fjetland, A. M., and Ekeberg, O. (2015). Exposure and posttraumatic

stress symptoms among first responders working in proximity to the

terror sites in Norway on July 22, 2011 - a cross-sectional study.

Scand. J. Trauma Resusc. Emerg. Med. 23:23. doi: 10.1186/s13049-015-

0104-4

Spira, J. L., Lathan, C. E., Bleiberg, J., and Tsao, J. W. (2014). The impact of

multiple concussions on emotional distress, post-concussive symptoms, and

neurocognitive functioning in active duty United States marines independent

of combat exposure or emotional distress. J. Neurotrauma 31, 1823–1834.

doi: 10.1089/neu.2014.3363

Stander, V. A., Thomsen, C. J., and Highfill-McRoy, R. M. (2014). Etiology of

depression comorbidity in combat-related PTSD: a review of the literature.

Clin. Psychol. Rev. 34, 87–98. doi: 10.1016/j.cpr.2013.12.002

Sundin, J., Herrell, R. K., Hoge, C. W., Fear, N. T., Adler, A. B., Greenberg,

N., et al. (2014). Mental health outcomes in US and UK military personnel

returning from Iraq. Br. J. Psychiatry 204, 200–207. doi: 10.1192/bjp.bp.113.

129569

Swick, D., Honzel, N., Larsen, J., and Ashley, V. (2013).

Increased response variability as a marker of executive

dysfunction in veterans with post-traumatic stress disorder.

Neuropsychologia 51, 3033–3040. doi: 10.1016/j.neuropsychologia.2013.

10.008

Swick, D., Honzel, N., Larsen, J., Ashley, V., and Justus, T. (2012). Impaired

response inhibition in veterans with post-traumatic stress disorder and

mild traumatic brain injury. J. Int. Neuropsychol. Soc. 18, 917–926.

doi: 10.1017/S1355617712000458

Tak, S., Driscoll, R., Bernard, B., andWest, C. (2007). Depressive symptoms among

firefighters and related factors after the response to Hurricane Katrina. J. Urban

Health 84, 153–161. doi: 10.1007/s11524-006-9155-1

Terrio, H. P., Nelson, L. A., Betthauser, L. M., Harwood, J. E., and Brenner, L. A.

(2011). Postdeployment traumatic brain injury screening questions: Sensitivity,

specificity, and predictive values in returning soldiers. Rehabil. Psychol. 56,

26–31. doi: 10.1037/a0022685

Thomas, P., Goudemand, M., and Rousseaux, M. (1999). Attentional resources

in major depression. Eur. Arch. Psychiatry Clin. Neurosci. 249, 79–85.

doi: 10.1007/s004060050070

Vasterling, J. J., Brailey, K., Proctor, S. P., Kane, R., Heeren, T., and

Franz, M. (2012). Neuropsychological outcomes of mild traumatic brain

injury, post-traumatic stress disorder and depression in Iraq-deployed US

Army soldiers. Br. J. Psychiatry 201, 186–192. doi: 10.1192/bjp.bp.111.

096461

Vasterling, J. J., Proctor, S. P., Friedman, M. J., Hoge, C. W., Heeren, T.,

King, L. A., et al. (2010). PTSD symptom increases in Iraq-deployed

soldiers: comparison with nondeployed soldiers and associations with baseline

symptoms, deployment experiences, and postdeployment stress. J. Trauma.

Stress 23, 41–51. doi: 10.1002/jts.20487

Wells, T. S., Horton, J. L., LeardMann, C. A., Jacobson, I. G., and Boyko, E. J.

(2013). A comparison of the PRIME-MD PHQ-9 and PHQ-8 in a large military

prospective study, the Millennium Cohort Study. J. Affect. Disord. 148, 77–83.

doi: 10.1016/j.jad.2012.11.052

Frontiers in Psychology | www.frontiersin.org 10 September 2017 | Volume 8 | Article 1513

https://doi.org/10.1016/j.jpsychires.2015.05.015
https://doi.org/10.1037/1040-3590.1.1.53
https://doi.org/10.1682/JRRD.2007.09.0138
https://doi.org/10.1016/j.jad.2008.06.026
https://doi.org/10.7205/MILMED-D-12-00438
https://doi.org/10.1007/s11920-014-0467-7
https://doi.org/10.1017/S1355617710001207
https://doi.org/10.1002/da.20730
https://doi.org/10.1016/j.jad.2007.08.013
https://doi.org/10.1017/S1355617709990488
https://doi.org/10.7205/MILMED-D-12-00527
https://doi.org/10.1016/j.cpr.2010.06.012
https://doi.org/10.7205/MILMED-D-14-00335
https://doi.org/10.1016/j.psychres.2011.11.015
https://doi.org/10.3109/10253890.2011.578184
https://doi.org/10.1076/jcen.25.6.866.16472
https://doi.org/10.3109/02699052.2014.947623
https://doi.org/10.1176/appi.ajp.2007.06101645
https://doi.org/10.1097/00005053-200107000-00005
https://doi.org/10.1016/B978-0-444-63521-1.00040-6
https://doi.org/10.1002/mpr.1460
https://doi.org/10.7205/MILMED-D-10-00086
https://doi.org/10.1186/s13049-015-0104-4
https://doi.org/10.1089/neu.2014.3363
https://doi.org/10.1016/j.cpr.2013.12.002
https://doi.org/10.1192/bjp.bp.113.129569
https://doi.org/10.1016/j.neuropsychologia.2013.10.008
https://doi.org/10.1017/S1355617712000458
https://doi.org/10.1007/s11524-006-9155-1
https://doi.org/10.1037/a0022685
https://doi.org/10.1007/s004060050070
https://doi.org/10.1192/bjp.bp.111.096461
https://doi.org/10.1002/jts.20487
https://doi.org/10.1016/j.jad.2012.11.052
http://www.frontiersin.org/Psychology
http://www.frontiersin.org
http://www.frontiersin.org/Psychology/archive


Servatius et al. Mental Health and Neurocognitive Functioning in CG

West, C., Bernard, B., Mueller, C., Kitt, M., Driscoll, R., and Tak, S. (2008). Mental

health outcomes in police personnel after Hurricane Katrina. J. Occup. Environ.

Med. 50, 689–695. doi: 10.1097/JOM.0b013e3181638685

Wilk, J. E., Herrell, R. K., Wynn, G. H., Riviere, L. A., and Hoge, C.

W. (2012). Mild traumatic brain injury (concussion), posttraumatic stress

disorder, and depression in U.S. soldiers involved in combat deployments:

association with postdeployment symptoms. Psychosom. Med. 74, 249–257.

doi: 10.1097/PSY.0b013e318244c604

Wilson, S. H., Weaver, L. K., and Lindblad, A. S. (2016). Neuropsychological

assessments in a hyperbaric trial of post-concussive symptoms. Undersea

Hyperb. Med. 43, 585–599.

Conflict of Interest Statement: The authors declare that the research was

conducted in the absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Copyright © 2017 Servatius, Handy, Doria, Myers, Marx, Lipsky, Ko, Avcu, Wright

and Tsao. This is an open-access article distributed under the terms of the Creative

Commons Attribution License (CC BY). The use, distribution or reproduction in

other forums is permitted, provided the original author(s) or licensor are credited

and that the original publication in this journal is cited, in accordance with accepted

academic practice. No use, distribution or reproduction is permitted which does not

comply with these terms.

Frontiers in Psychology | www.frontiersin.org 11 September 2017 | Volume 8 | Article 1513

https://doi.org/10.1097/JOM.0b013e3181638685
https://doi.org/10.1097/PSY.0b013e318244c604
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://www.frontiersin.org/Psychology
http://www.frontiersin.org
http://www.frontiersin.org/Psychology/archive

	Stress-Related Mental Health Symptoms in Coast Guard: Incidence, Vulnerability, and Neurocognitive Performance
	Introduction
	Materials and Methods
	Participants and Recruitment
	Measures
	Posttraumatic stress symptoms
	Depressive Symptoms
	Concussion History
	Type D Personality
	BI Temperament
	Combat Exposure
	Sleep Quality
	Neurocognitive Tests

	Analytic Approach

	Results
	Demographic Features and Psychometric Properties
	Prevalence of Stress-Related Mental Health Symptoms
	Predictors of Stress-Related Mental Health Symptoms
	Neurocognitive Performance

	Discussion
	Author Contributions
	Acknowledgments
	References


