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Abstract—This study used structural equation modeling (SEM)
to evaluate the relative strength of associations between combat
exposure, four posttraumatic stress disorder (PTSD) symptom
factors, and functional impairment as indexed by Global Assess-
ment of Functioning (GAF) scores in a sample of 315 veterans
assessed at a Department of Veterans Affairs PTSD clinic.
Results showed that the association between combat exposure
and GAF scores was fully mediated by PTSD severity. The best-
fitting model included direct paths from combat exposure to reex-
periencing symptoms and from avoidance and numbing symp-
toms to GAF. However, only 17% of variance in GAF was
accounted for by PTSD. The results raise concern about the use of
the GAF score as a benchmark for quantifying combat PTSD-
related functional impairment.
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INTRODUCTION

Posttraumatic stress disorder (PTSD) is a major health
concern for military war veterans and the Department of
Veterans Affairs (VA). Estimates based on the National
Vietnam Veterans Readjustment Study (NVVRS) indicate
that between 9 and 15 percent of male Vietnam veterans
met diagnostic criteria for current PTSD approximately
20 years after the Vietnam war and that between 19 and
31 percent of male veterans had met criteria for the disorder
at some point since the Vietnam war [1–2]. More recently,

the mental health of veterans of conflicts in Iraq and
Afghanistan has become a national priority. In one recent
study of troops returning from Iraq, Hoge et al. found that
approximately 15 percent met presumptive criteria for
PTSD, major depression, and/or generalized anxiety disor-
der and of those who met criteria for one of these disorders,
75 percent had PTSD [3].

PTSD exacts an enormous and growing cost from
American society and the VA. A recent Inspector General’s
report found that the number of veterans receiving dis-
ability awards for PTSD, as well as the size of those
awards, is growing [4]. From 1999 to 2004, the total num-
ber of PTSD cases increased by 79.5 percent while PTSD
benefits payments grew 148.8 percent from $1.7 billion to
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$4.3 billion. Furthermore, while veterans being compen-
sated for PTSD represented only 8.7 percent of all compen-
sation recipients, this subgroup received 20.5 percent of all
compensation payments. The VA Compensation and Pen-
sion (C&P) determination process on which these awards
are based involves a review of the veteran’s military and
medical record; assessment of trauma exposure, PTSD, and
mental status; evaluation of social and occupational func-
tion; and assignment of a Global Assessment of Function-
ing (GAF) score [5]. The latter is a numerical rating of the
overall severity of psychiatric disturbance and is assigned
by a clinician. In cases in which a GAF score is unavail-
able, C&P raters may request that an evaluator provide one
and the Board of Veterans’ Appeal may also require a GAF
score as part of a remand of a rating decision [6]. The cen-
tral role of the GAF score in VA mental health assessment
is further evidenced by Veterans Health Administration
(VHA) Directive 97-059, which mandated that clinicians
record “at least one GAF score reflecting the ‘current level
of functioning’ for each veteran patient seen at any VHA
mental health inpatient or outpatient setting” [7].

Despite the VA’s adoption of the GAF as a benchmark
for the assessment of PTSD-related and other psychiatric
impairment, concerns have been raised about the scale’s
reliability, validity, and suitability for this purpose. Criti-
cisms have focused on the use of one item to measure
many different functional areas, limitations due to the ori-
gin of the GAF as a measure for the study of affective dis-
orders and schizophrenia, and evidence that the score may
have a greater association with psychiatric symptoms than
with functional abilities [6,8]. Another concern is that
because the assessment of functional impairment is
involved in the determination of PTSD severity, both at
the individual symptom level and the syndrome level, an
inherent overlap, or confound, exists between ratings of
GAF and PTSD severity. Estimating the strength of this
association (i.e., degree of overlap) in a veteran sample
with PTSD was a primary aim of this study.

Prior research on the relationship of GAF scores to
PTSD severity in such samples is surprisingly limited given
its role in VA assessment. One large-scale study by Green-
berg and Rosenheck that did examine the utility of the GAF
as a VA mental health outcome measure found a moderate
association between the PTSD diagnosis and GAF in outpa-
tients [9]. The authors concluded that the GAF was rea-
sonably reliable, discriminated severe illnesses such as
schizophrenia and Alzheimer disease from those of lesser
severity, and was sensitive to improvement. In a study of
veterans receiving services at a VA PTSD clinic, Miller et

al. reported the reliability of GAF ratings assessed by two
different raters within 30 days (e.g., a combined test-retest
and interrater reliability index) to be 0.55 [10]. These inves-
tigators also reported a significant negative association
between the severity of posttraumatic psychopathology and
GAF scores. Similarly, in another study, Miller et al.
reported an interrater reliability coefficient of 0.62 for the
GAF scale in a large sample of Vietnam veterans with
PTSD and reported lower GAF scores among participants
with complex versus simple forms of posttraumatic psy-
chopathology [11]. To our knowledge, however, no prior
study has examined the multivariate relationships that may
exist between the severity of military-related trauma (i.e.,
combat exposure), PTSD severity, and current GAF in a VA
treatment-seeking sample of combat veterans.

Factor Structure of PTSD and Its Relationship
to Trauma Exposure and Functional Impairment

PTSD is defined by 17 symptoms that reflect profound
disturbances in cognitive, affective, behavioral, and physi-
ological functioning. The Diagnostic and Statistical Man-
ual of Mental Disorders-Fourth Edition (DSM-IV)
groups these symptoms into three clusters: reexperiencing
of the event (e.g., recurrent and intrusive thoughts, dis-
tressing dreams), avoidance and emotional numbing (e.g.,
avoidance of reminders of the traumatic event, restricted
range of affect), and hyperarousal (e.g., hypervigilance,
sleep difficulties) [5]. However, this organization of symp-
toms, specifically the grouping together of avoidance and
numbing symptoms, has received little support from factor
analytic studies. To the contrary, when clinicians have used
structured diagnostic interviews to assess PTSD, most
studies have provided support for a four-factor model
that disaggregates the effortful avoidance and numbing
symptoms [12–13].

Our first aim was to examine the differential relation-
ships between these four symptom factors (reexperiencing,
avoidance, numbing, and hyperarousal) and the etiologic
factor believed to be primarily responsible for the develop-
ment of the syndrome in this sample: combat exposure. We
hypothesized that the reexperiencing and avoidance symp-
toms would show the strongest relationship with combat
exposure severity. Extant theory and research provide sev-
eral bases for this prediction. First, reexperiencing and
avoidance symptoms are, by definition, thematically linked
to the traumatic event and have long been considered the
cardinal symptoms of the disorder. Second, individuals
who endure more extensive traumas would be expected to
have more extensive networks of traumatic memory, which
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increase the potential for traumatic memories to be
retrieved and more extensively activated. Third, avoidance
symptoms are functionally intertwined with reexperiencing,
because they minimize exposure to trauma-related stimuli
and might therefore be expected to show a comparable
association with trauma severity. Fourth, research suggests
that the reexperiencing and avoidance symptoms have
superior discriminant validity as markers of posttraumatic
psychopathology compared with the numbing and hyper-
arousal symptoms, which overlap with the general distress
and dysphoria common to all anxiety and mood disorders
[14–15]. Consistent with these postulates, prior investiga-
tions have found stronger associations between trauma
exposure and reexperiencing/avoidance symptoms than
with numbing and hyperarousal symptoms [16–17]. In con-
trast, the numbing and hyperarousal symptoms have no the-
matic relationship to the traumatic event, do not explicitly
involve traumatic memories or responses to trauma-related
stimuli, and comprise primarily non-trauma-specific symp-
toms of psychiatric disturbance.

Our second aim was to examine the hypothesis that the
association between combat exposure and functional
impairment is mediated by PTSD. Mediation models seek
to identify mechanisms that underlie observed relation-
ships between an independent variable (e.g., combat expo-
sure) and a dependent variable (e.g., GAF scores) via the
inclusion of mediating variables in the equation (e.g.,
PTSD factors). The NVVRS [1] and other studies of com-
bat veterans have repeatedly demonstrated associations
between (1) combat exposure and functional impairment,
(2) combat exposure and PTSD, and (3) PTSD and func-
tional impairment, but to our knowledge, no prior study
has attempted to model the mediating influences of each of
the four PTSD factors on the association between combat
exposure and GAF scores. This study addressed this gap in
our knowledge base.

Prior studies that have examined the association
between the four PTSD symptom clusters and outcome
measures related to functional impairment have yielded
mixed results. For example, some studies have found that
the numbing and hyperarousal symptoms are the strongest
predictors of outcomes such as self-reported physical health
functioning [18–20] and PTSD chronicity [21]. Others have
shown the numbing and avoidance symptoms to be
uniquely associated with interference with activities, dissat-
isfaction with work performance, and social dysfunction
[22–23]. Another body of research has underscored the role
of emotional numbing in negative life outcomes such as
poor general life satisfaction [19] and resiliency resource

loss [24]. Still other studies have found unique associations
between reexperiencing symptoms and deficits in the phys-
ical health domain [25–26]. To summarize, although
mixed, results of prior studies of the association between
specific PTSD symptom factors and functional impairment
implicate emotional numbing as the factor that accounts for
the most variance in measures of functional impairment.

Present Study
In this study, we used structural equation modeling

(SEM) to evaluate the relative strength of associations
between combat exposure, four PTSD symptom factors,
and GAF-rated impairment in a sample of veterans
assessed at the beginning of treatment in a VA PTSD
clinic. Based on the foregoing literature review, our pri-
mary hypotheses were as follows:
1. The effect of combat exposure on GAF would be fully

mediated by PTSD.
2. The strength of the association between combat exposure

and both reexperiencing and avoidance symptoms would
be greater than the association between combat exposure
and both numbing and hyperarousal symptoms.

3. Of the four PTSD symptom factors, emotional numbing
would show the strongest association with GAF scores.

METHODS

Participants
Participants were 315 male combat veterans who

underwent diagnostic assessment for PTSD at a VA out-
patient clinic between 1996 and 2006. All assessments
were voluntary and conducted at the request of the vet-
eran or the veteran’s mental or medical healthcare pro-
vider. All participants experienced a combat-related
traumatic event meeting the DSM-IV PTSD definition
for Criterion A, and all met diagnostic criteria for the dis-
order as assessed by clinicians using the Clinician-
Administered PTSD Scale (CAPS) [27–28].

The mean ± standard deviation (SD) age of the sample
at the time of diagnostic interview was 55 ± 10 years (range
24–84). Among participants, 81 percent identified them-
selves as Caucasian, 13 percent as Black, and 3 percent as
Hispanic. The majority of the sample was either working
full-time (37%), retired or disabled (30%), or unemployed
(20%), with a smaller portion working part-time (8%).
Regarding education, 13 percent did not graduate from
high school, 15 percent had received a high school diploma
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or general equivalency diploma, 48 percent had received
some college education, and 24 percent had received a
bachelor’s degree or higher. Study participants served in
combat theaters in Vietnam (76%), Korea (4%), World
War II (6%), Operation Desert Storm (8%), Operations
Iraqi and Enduring Freedom (1%), and other locations
(5%). Sixty-two percent served in the Army, seven percent
in the Air Force, eight percent in the Navy, and twenty-
three percent in the Marines. The majority of participants
(57%) reported having a medical and/or psychiatric VA ser-
vice-connected disability, and 37 percent of those who were
service-connected were receiving compensation for PTSD.

Procedures
Analyses were based on archival clinical data collected

during a standard PTSD assessment that took place over
several weeks. Doctoral-level clinical psychologists, pre-
doctoral clinical psychology interns, or graduate practicum
students conducted the assessments. Unlicensed clinicians
were supervised by licensed psychologists. Veterans were
interviewed to determine the nature of their Criterion A
event(s). All participants in this study reported a combat-
related trauma. After the trauma-exposure assessment, vet-
erans were interviewed with the CAPS (details follow).
Subsequently, on a separate visit, veterans completed self-
report measures, including the Combat Exposure Scale
(CES) [29]. Finally, clinicians wrote an integrated report of
their assessment findings, including a multiaxial diagnosis
and current GAF score reflecting overall functioning at the
time of the assessment.

Measures

Clinician-Administered PTSD Scale
The CAPS is the current gold standard clinician-

administered semistructured interview for PTSD assess-
ment [27–28]. Clinicians rate the frequency and intensity
of each of the 17 key symptoms and associated features of
PTSD as defined in DSM-IV. The frequency and intensity
ratings both range from 0 to 4 and can be summed for a
severity score for each symptom. The CAPS possesses
strong psychometric properties, including good sensitivity
and specificity [28,30]. PTSD diagnostic status (and study
eligibility) was determined by a validated scoring rule [31]
that required participants to have at least one reexperienc-
ing symptom, three avoidance and numbing symptoms,
and two hyperarousal symptoms, each with a frequency
score of ≥1 and an intensity score of ≥2. The overall inter-
nal consistency (Cronbach α) for the 17 symptoms was

0.77, and the mean internal consistency for the four symp-
tom factors was 0.56 (range = 0.42–0.69).

Global Assessment of Functioning
The GAF is a composite rating of overall functioning

(psychological, social, and occupational) made by a clini-
cian [5]. It constitutes Axis V of the DSM-IV and ranges
from 1 (“persistent danger of severely hurting self or oth-
ers”) to 100 (“superior functioning”). Behavioral, occu-
pational, and social anchors are provided at each 10-point
increment along the scale. In this sample, GAF scores
ranged from 20 to 75, with a mean ± SD of 47 ± 9.

Combat Exposure Scale
We used the CES to assess, on a 1 to 5 ordinal scale, the

number of times each participant was exposed to each of
seven types of combat experiences [29]. Prior research has
shown the CES to be highly reliable (Cronbach α = 0.85,
test-retest reliability = 0.97) and a consistent predictor of
PTSD symptomatology and diagnostic status in veterans
[29]. In this sample, the internal consistency coefficient for
the CES was 0.87. CES raw scores ranged from 7 to 35,
with a mean of 22.51, which corresponds to a moderate
level of combat intensity (CES mean scaled score = 23.94).

Overview of Structural Equation Modeling
The analyses used in this study were based on confirma-

tory factor analysis (CFA) and SEM. Both CFA and SEM
are multivariate statistical procedures that permit the
modeling of common factors underlying multiple indica-
tors of a construct and measurement error, rather than
using only observed or measured variables in their analy-
ses. One strength of this approach is that it quantifies the
amount of variance in indicators due to the latent con-
struct versus error or unreliability. Accounting for error
variance creates factors that are mathematically perfectly
reliable, which increases the statistical power of the over-
all analysis.

SEM also allows researchers to test complex rela-
tionships between multiple factors and indicators at once,
and it can accommodate multiple outcome (Y) factors in
one model. In addition, the fit of one model can also be
compared with the fit of alternative models to determine
which one best reflects the data. This process involves
determining whether the chi-square value for the more
restricted model is significantly different from the chi-
square value for the less restrictive model by examining
the statistical significance of the difference between the
two chi-square values.
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Specific Approach to Data Analyses
We first examined the data for nonnormality to deter-

mine the appropriate estimator to use in the analyses. We
then conducted a CFA to evaluate the validity of the four-
factor PTSD and one-factor combat exposure measurement
model before proceeding with the SEM. Raw CAPS sever-
ity scores (frequency + intensity) for each CAPS item were
analyzed as indicators of the four correlated PTSD factors
reexperiencing, avoidance, emotional numbing, and hyper-
arousal. Raw scores on each of the seven items of the CES
were used as indicators of the latent factor combat expo-
sure. After determining the appropriateness of this mea-
surement factors (using the fit statistics and cutoff values
specified in the following paragraphs), we then included
these factors in SEMs that examined the relationship
between combat exposure, PTSD, and functioning.

The first SEM examined all possible direct and indi-
rect effects by regressing the four latent PTSD factors on
the latent factor combat exposure and by regressing the
observed indicator GAF on the PTSD and combat expo-
sure latent factors (the baseline model). Correlated distur-
bances among the PTSD factors were specified, because
the four PTSD factors were expected to correlate with
one another even after common variance attributed to
combat exposure was removed from them. The second
SEM removed the indirect effects by regressing GAF on
combat exposure only (the direct effect model). The third
SEM removed the direct effect from the baseline model
by regressing the PTSD factors on combat exposure and
by regressing GAF on the PTSD factors (the indirect
effects model). We then examined the fit of a pared-down
indirect effects model that included only the hypothe-
sized associations (i.e., regressive paths from combat
exposure to reexperiencing and avoidance and paths from
emotional numbing to GAF).

To compare the relative fit of the baseline model with
the subsequent indirect and direct effects models, we cal-
culated the difference in the chi-square value between the
baseline model and a given restricted model (e.g., the
direct effect model). Next, we evaluated the statistical
significance of the change in chi-square to see whether
the change in chi-square exceeded the critical value of
chi-square given the change in degrees of freedom (the
critical value is obtained from a standard chi-square dis-
tribution table). Chi-square differences that exceed the
critical value suggest that one model (typically the less
restrictive baseline model) provides significantly better
fit to the data. Chi-square differences that do not exceed
the critical value suggest that the more restricted (nested)

model provides a fit that is equivalent to the baseline
model and is preferable, because it does so with greater
parsimony than the baseline saturated model.

All analyses were conducted with the Mplus 3.11 sta-
tistical software (Muthén & Muthén; Los Angeles, Cali-
fornia) [32]. Model fit for the CFA and the SEMs were
evaluated with fit statistics from the absolute fit, parsi-
mony, and comparative fit classes of indices, following
recommended guidelines and cutoff values [32–35]. In
particular, from the absolute fit class, the chi-square
value provided an index of the degree to which the model
reproduced the sample variances and covariances. With
this statistic, smaller values indicate better fit. In theory,
the p-value for the chi-square should not be statistically
significant, since this would indicate no significant differ-
ence between the predicted model and the observed rela-
tions among the data. In practice, however, the p-value for
the chi-square will be significant in large samples even
when relatively minor differences exist between the
observed and predicted models. The standardized root-
mean-square residual (SRMR), another fit statistic from
the absolute fit class of indices, reflects the average differ-
ence between correlations in the observed data and corre-
lations predicted by the model. SRMR values <0.08
indicate a good model fit. From the parsimony class of fit
statistics, we used the root-mean-square error of approxi-
mation, which relies on the noncentral chi-square distribu-
tion and penalizes for model complexity. With this metric,
values <0.06 indicate a good fit [34]. Finally, we also used
the Tucker-Lewis index (TLI), or nonnormed fit index,
which includes a penalty function for the addition of
freely estimated parameters that do not markedly improve
fit, and the comparative fit index (CFI), which evaluates
the fit of a user-specified solution relative to a more
restricted, nested baseline model. Both TLI and CFI are
statistics from the comparative fit class that generally
compares the fit of the specified model with the null
model. With these indices, fit improves as values
approach 1.0, with values >0.90 considered adequate fit
and values >0.95 considered good model fit.

RESULTS

Skewness and kurtosis tests for all variables (CAPS,
CES, and GAF) revealed that the data were generally
normally distributed. Only two indicators yielded a skew-
ness or kurtosis statistic greater than ±2. The kurtosis val-
ues for CAPS items D1 and D4 were 3.34 and 2.37,
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respectively, but the skewness statistics for these items
were within the acceptable range. Given the minimal evi-
dence for nonnormality in the data, the analyses were
conducted with the maximum likelihood estimator.

Measurement Model of PTSD and Combat Exposure
We then examined the fit of the measurement model

in which the 17 CAPS items were specified to load onto
four correlated PTSD factors and the 7 CES items were
specified to load on the combat exposure factor. CAPS
items B1 to B5 were loaded on the reexperiencing factor
(with item B1 as the marker indicator of the factor), items
C1 and C2 on the avoidance factor (with C1 the marker
indicator), items C3 to C7 on the emotional numbing fac-
tor (with C4 the marker indicator), and items D1 to D5 on
the hyperarousal factor (with D3 the marker indicator).
CES item 1 was the marker indicator for the combat expo-
sure factor. The four-factor model of PTSD and one-factor
model of combat exposure fit the data well (Table 1),
allowing us to proceed with the proposed SEM. Com-
pletely standardized factor loadings and indicator error for
the measurement model are displayed in Table 2. All
items loaded significantly on their respective factors, with
the exception of C3 (psychogenic amnesia).*

We also examined the bivariate correlations between
each PTSD symptom factor and GAF. These associations
are presented in Table 3 and show that each PTSD symp-
tom factor was significantly related to GAF in the
expected (negative) direction. (Associations between the
combat and PTSD symptom latent factors are not pre-
sented because these values are identical to the structural
paths presented in the Figure.)

Structural Model of Combat Exposure, PTSD, and 
Functioning

The baseline SEM, with direct and indirect paths of
combat exposure and PTSD to GAF, fit the data well
(Table 1). The second SEM, in which only the direct path
from combat exposure to GAF was specified, provided a
significantly poorer fit to the data than did the baseline
model (Table 1) (Δχ2 (8) = 78.91, p < 0.05). The third
SEM, in which only the indirect paths from combat expo-
sure to GAF via PTSD were specified, fit the data better
(Table 1) and did not damage model fit in comparison with
the baseline model (Δχ2 (1) = 0.29, p > 0.05). The struc-
tural paths of this model are presented in Figure (a). In this
model, combat exposure was significantly associated only
with reexperiencing, while emotional numbing and avoid-
ance were the only significant predictors of GAF.†

We next examined the fit of our hypothesized model,
which was a reduced version of the indirect effects model
in which combat exposure predicted only reexperiencing
and avoidance and the only predictor of GAF was emo-
tional numbing. This model provided significantly poorer
fit, as indexed by a significant chi-square difference test,
than did the baseline model (Δχ2 (6) = 19.73, p < 0.05;
Table 1 and Figure (b)). Given that the full indirect paths

*This result has been observed in previous studies [13] and should raise
questions about the validity of this symptom as an indicator of PTSD.

†The bivariate correlations in Table 3 show that hyperarousal was
negatively associated with GAF and positively associated with the
other PTSD symptom factors. This finding suggests that the large,
yet nonsignificant, pathway from hyperarousal to GAF likely
reflected a statistical suppressor effect. That is, after we controlled
for overlapping positive variance between hyperarousal and emo-
tional numbing and avoidance, the remaining variance in the hyper-
arousal to GAF path was nonsignificant and positive (either as a
result of measurement error or of outlier cases in which a positive
relationship existed between the two variables).

Table 1.
Model testing results for structural equation modeling of associations between combat exposure, posttraumatic stress disorder, and functioning.

Model χ2 df SRMR RMSEA TLI CFI AIC BIC
Measurement 375.69 246 0.07 0.04 0.92 0.93 29,065.63 29,268.27
Direct and Indirect Effects 375.17 261 0.05 0.04 0.93 0.94 31,291.41 31,531.57
Direct Effects Only 454.08 269 0.08 0.05 0.89 0.90 31,354.32 31,564.46
Indirect Effects Only 375.46 262 0.05 0.04 0.93 0.94 31,289.70 31,526.11
Hypothesized 394.90 267 0.05 0.04 0.92 0.93 31,299.14 31,516.79
Final 383.35 267 0.05 0.04 0.93 0.94 31,287.59 31,505.24

AIC = Akaike information criterion, BIC = Bayesian information criterion, CFI = comparative fit index, df = degrees of freedom, RMSEA = root-mean-square error
of approximation, SRMR = standardized root-mean-square residual, TLI = Tucker-Lewis index.
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model fit the data as well as the baseline model and was
more parsimonious, the indirect model was retained as
the best-fitting model.

As shown in Figure (a), not all paths in the best-
fitting model were statistically significant, so we system-

atically removed nonsignificant paths (one at a time) to
arrive at a more parsimonious model. We did so by using
the chi-square difference testing approach to systemati-
cally evaluate whether removing a path damaged overall
fit. Decisions regarding which paths to eliminate were

Table 2.
Measurement model of postraumatic stress disorder (PTSD) and combat exposure: Indicator loadings (and unreliability).
Item Reexperiencing Avoidance Emotional Numbing Hyperarousal Combat Exposure
CAPS

1 0.59 (0.65) — — — —
2 0.42 (0.82) — — — —
3 0.57 (0.68) — — — —
4 0.66 (0.57) — — — —
5 0.58 (0.66) — — — —
6 — 0.51 (0.74) — — —
7 — 0.55 (0.70) — — —
8 — — 0.00 (1.00) — —
9 — — 0.51 (0.74) — —

10 — — 0.70 (0.51) — —
11 — — 0.70 (0.51) — —
12 — — 0.43 (0.81) — —
13 — — — 0.36 (0.87) —
14 — — — 0.47 (0.78) —
15 — — — 0.59 (0.65) —
16 — — — 0.38 (0.85) —
17 — — — 0.47 (0.78) —

CES
1 — — — — 0.67 (0.55)
2 — — — — 0.67 (0.56)
3 — — — — 0.68 (0.55)
4 — — — — 0.66 (0.57)
5 — — — — 0.78 (0.40)
6 — — — — 0.80 (0.36)
7 — — — — 0.65 (0.58)

Note: Factors are shown in columns and indicators in rows. All values are completely standardized. All factor loadings are statistically significant at p < 0.05 with
exception of CAPS item 8.
CAPS = Clinician-Administered PTSD Scale, CES = Combat Exposure Scale.

Table 3.
Bivariate correlations among posttraumatic stress disorder latent factors and Global Assessment of Functioning (GAF).

Factor 1 2 3 4 5
1. Reexperiencing — — — — —
2. Avoidance 0.55* — — — —
3. Emotional Numbing 0.35* 0.38* — — —
4. Hyperarousal 0.71* 0.57* 0.78* — —
5. GAF –0.30* –0.41* –0.40* –0.31* —
*p < 0.05.
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also based on the extent to which a given path failed to
reach statistical significance and hypotheses concerning
the expected associations between the factors. We deter-
mined statistical significance of a pathway or factor load-
ing by dividing the unstandardized parameter estimate by
the standard error, yielding a Z statistic for which values
greater than ±1.96 are significant at p < 0.05. This pro-
cess of eliminating the nonsignificant paths led to a final
model in which reexperiencing was the only factor
regressed on combat exposure and GAF was regressed on
only the avoidance and emotional numbing factors.

Table 1 displays the fit statistics for the respecified
final model, which did not damage model fit in comparison
with the original less parsimonious model (Δχ 2 (6) = 8.18,
p > 0.05). Figure (c) displays the unstandardized parame-
ter estimates (e.g., in the original metric of the measures),
Z statistics, and completely standardized parameter esti-
mates for the final model. The SEM revealed that combat
exposure was a significant predictor of reexperiencing
symptoms but of no other PTSD factor (completely stan-
dardized path coefficient = 0.24). Emotional numbing was
a significant predictor of functioning (completely standard-
ized path coefficient = –0.26), as was avoidance (com-
pletely standardized path coefficient = –0.32).

DISCUSSION

This study examined the differential associations
between the severity of combat exposure (CES scores),
four symptom factors of PTSD, and global functioning
(GAF scores) in a sample of male veterans receiving ser-
vices at a VA PTSD clinic. We advanced three primary
hypotheses. First, the association between combat expo-
sure and GAF would be fully mediated by PTSD. Second,
combat exposure intensity would be more highly corre-
lated with the severity of reexperiencing and avoidance
symptoms than with the emotional numbing and hyper-
arousal symptoms. Third, emotional numbing would be
more strongly associated with GAF than symptoms of the
other three factors.

We tested the first hypothesis by comparing the rela-
tive fit of models that either did or did not include a direct
path from combat exposure to global functioning. As
hypothesized, results indicated that a direct path was not
necessary for an optimally fitting and parsimonious model.
This finding implies that the association between combat
exposure and global functional impairment was fully

Figure.
Results from (a) indirect paths, (b) hypothesized, and (c) final accepted
models. First value on each path is unstandardized path coefficient,
followed by critical ratio (z-test) in parentheses. Z statistics greater than or
equal to ±1.96 indicate that pathway was statistically significant at p <
0.05. Value below each pathway is completely standardized coefficient.
Only structural paths are shown in model (indicator loadings and
reliabilities are provided in Table 2). To simplify presentation and avoid
redundancy, only a subset of posttraumatic stress disorder (PTSD) factor
correlations (denoted by curved double-headed arrows) is shown to
illustrate their interrelationships; actual statistical model included all
possible PTSD factor correlations and/or correlations among factor
disturbances where applicable. None of these correlations differed from
factor correlations presented in Table 3 by more than r = 0.04. A =
avoidance, COM = combat exposure, E = emotional numbing, GAF =
Global Assessment of Functioning, H = hyperarousal, R = reexperiencing.
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mediated by PTSD severity, which supports the role of
PTSD as a mechanism for the association between combat
exposure and subsequent global functional impairment.

The best-fitting model included a significant regres-
sive path from combat exposure to reexperiencing symp-
toms. This result provided partial support for our second
hypothesis that combat exposure would be more strongly
linked with reexperiencing and avoidance than with the
other two factors. Prior research and theory suggest that
avoidance symptoms are functionally intertwined with
reexperiencing because they minimize exposure to trauma-
related stimuli and the intense states of reexperiencing that
they evoke [36–37]. Consistent with this, our results
revealed a strong correlation (0.55) between these two fac-
tors. However, the unique effect of combat exposure on
reexperiencing points to the primacy of these symptoms in
the psychopathology of the disorder. To the extent that
CES scores can be conceptualized as a causal variable in
this model, these findings also suggest that trauma exerts
its most direct etiologic effect on the development of reex-
periencing symptoms.

The CES measures the frequency and intensity of
potentially traumatic experiences endured during the
course of a war zone deployment. Results of this study
suggest that as the number of trauma exposures increased
in this sample, the severity of reexperiencing symptoms
increased in a linear fashion, i.e., an additive effect. This
finding is relevant to planning for the mental health needs
of veterans of the current conflicts in Iraq and Afghani-
stan, for whom tour lengths are being extended and mul-
tiple deployments have become increasingly common.
The implication is that as deployments are extended, the
risk for exposure to multiple potentially traumatic events
increases. This, in turn, can be expected to increase the
likelihood and severity of PTSD and associated func-
tional impairment in veterans.

Of the PTSD symptom factors, we had hypothesized
on the basis of prior research that the numbing symptoms
would be most strongly associated with GAF. Results
showed support for this hypothesis, with the best-fitting
model including significant regressive paths from numb-
ing symptoms to GAF. An unexpected result was the
finding of an additional significant path from effortful
avoidance to GAF. These findings suggest that symptoms
that involve restricted freedom of action, reduced plea-
sure and interest in activities, and interference in social
engagement accounted for the largest proportion of vari-
ance in global functioning.

One important caveat to our conclusions regarding the
relationship of PTSD symptomatology to global function-
ing is that avoidance and numbing symptoms together
accounted for only 17 percent of the variance in GAF
scores. This estimate was likely attenuated by error in the
measurement of GAF, a scale that possesses modest inter-
rater and test-retest reliability in this population [10–11].
Other likely sources of unexplained variance in GAF
scores included physical illness or disability and comorbid
psychopathology that were not modeled in these analyses.
With respect to the latter, of the anxiety disorders, PTSD
shows perhaps the most severe and diverse pattern of
diagnostic comorbidity [38] with frequently co-occurring
conditions ranging from those of the internalizing spec-
trum (i.e., the anxiety and unipolar mood disorders) to
the externalizing spectrum (i.e., antisociality and sub-
stance dependence). Prior research suggests an additive
effect of comorbidity on functional impairment, with
comorbid patients reporting more severe symptoms and
greater impairment than patients who only meet criteria
for a single disorder. Future studies should examine the
role that these important factors play in producing func-
tional impairment.

To our knowledge, this study was the first to use SEM
to examine how combat exposure and GAF relate to the
individual PTSD symptom factors. The ability to model the
latent factor structure of PTSD, partition true variance from
error variance, and evaluate each symptom factor as a
mediator of the relationship between combat exposure and
GAF were strengths of the data analysis. The large clinical
sample and reliance upon a gold standard diagnostic inter-
view for the assessment of PTSD were additional strengths.
Study limitations included, first, the fact that many veterans
in the sample were seeking disability compensation for
PTSD and this may have led to biased (elevated) symptom
reporting (although how this would have produced the dif-
ferential relationships that we observed across PTSD symp-
tom factors is unclear). Second, we were unable to examine
temporal relationships between variables because of the
cross-sectional nature of the data. Third, reports of past
combat exposure were possibly biased by factors that were
confounded with PTSD symptomatology, as previously
shown [39]. Fourth, in this study, as in any study of the
association between measures of symptomatology and rat-
ings of global functioning, the problem of criterion contam-
ination exists, because the severity of PTSD symptoms
is indexed, at least in part, by a judgment of the degree
to which each symptom produces functional impairment,
an unavoidable conceptual overlap exists between the
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predictor and outcome variables. Fifth, because data were
drawn from an archive based on routine clinical assess-
ments, no index of the interrater reliability of these mea-
sures was available. Finally, the sample was exclusively
male veterans who served primarily during the Vietnam
war, rendering the generalizability of these results to other
PTSD samples open to question.

CONCLUSIONS

Results of this study should raise concern about the
VA’s reliance on the GAF as a benchmark for the assess-
ment of PTSD-related functional impairment. Results
revealed modest associations between PTSD symptoma-
tology and GAF scores, and these associations were lim-
ited to the effortful avoidance and numbing symptoms. If
VA C&P determinations are to be based on the level of
functional impairment produced by PTSD, then multidi-
mensional measures of impairment, disability, and quality
of life should be incorporated into assessment strategies so
that the many important domains of functioning that can
be adversely affected by the disorder are evaluated. Addi-
tional attention to the psychometric properties of instru-
ments used in the measurement and evaluation of PTSD is
warranted, and applying modern psychometric theory to
the development of more sophisticated, reliable, and valid
measures of military-related disorders and functional dis-
ability should become a priority for future research [40].
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