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Abstract—This study examines the effect of posttraumatic stress
disorder (PTSD) on function and physical performance in older
overweight military Veterans with comorbid conditions. This is a
secondary data analysis of older Veterans (mean age = 62.9 yr) participating in a physical activity counseling trial. Study participants
with PTSD (n = 67) and without PTSD (n = 235) were identified.
Self-reported physical function (36-item Short Form Health Survey) and directly measured physical performance (mobility, aerobic endurance, strength) were assessed. Multivariate analyses of
variance controlling for demographic factors and psychiatric disorders demonstrated significant physical impairment among those
with PTSD. PTSD was negatively associated with self-reported
physical function, functioning in daily activities, and general health
(p < 0.01). Those with PTSD also performed significantly worse
on tests of lower-limb function (p < 0.05). Despite being significantly younger, Veterans with PTSD had comparable scores on
gait speed, aerobic endurance, grip strength, and bodily pain compared with Veterans without PTSD. This study provides preliminary data for the negative association between PTSD and physical
function in older military Veterans. These data highlight the importance of ongoing monitoring of physical performance among
returning Veterans with PTSD and intervening in older overweight
Veterans with PTSD, whose physical performance scores are
indicative of accelerated risk of premature functional aging.
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INTRODUCTION
The Veterans Health Administration (VHA) is experiencing a graying effect similar to that observed in the general population. Of the nation’s 22.3 million military
Veterans, 43 percent (9.6 million) are aged 65 and older
[1]. Another 8 million aging Vietnam-era Veterans are joining this older cohort and bringing increased challenges to
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posttraumatic stress disorder, SF-36 = 36-item Short Form
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VA = Department of Veterans Affairs, VHA = Veterans Health
Administration.
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the VHA, including increased cases of posttraumatic stress
disorder (PTSD). Although PTSD symptoms may reduce
or disappear in many after therapy, symptoms may persist
for other individuals [2]. Recent estimates suggest that the
number of Vietnam-era military Veterans diagnosed with
PTSD is well over the half-million mark, with symptoms
perpetuating into late life [3–4]. With members of the
Armed Forces returning from service in Iraq and Afghanistan, thousands of younger Veterans will turn to the VHA
for the special care and services only it can provide. As
these Veterans advance in age, they are likely to be at risk
of not only certain deployment-related health conditions
but also chronic diseases associated with lifestyle factors,
swelling the ranks of those who will ultimately require
mental health, medical, and rehabilitation services.
Military Veterans with psychiatric disorders are at
increased risk for obesity and other features of the metabolic syndrome. Substantial evidence from clinical and
epidemiologic studies documents pervasive overweight
and obesity, cardiovascular disease, and hyperglycemia/
type 2 diabetes in military Veterans with PTSD [5–11].
Although the mechanisms of this association continue to
be explored, maladaptive psychological (e.g., depression), behavioral (e.g., substance abuse), and biological
(e.g., noradrenergic and hypothalamic-pituitary-adrenal
axis dysregulation) responses have all been identified as
potential pathways to secondary negative health outcomes among those with PTSD (see Schnurr and Green
[12] and Friedman and McEwen [13] for a comprehensive review).
Another important factor in the development and
progression of chronic diseases is age. The risks for
chronic conditions increase significantly with increasing
age, and older adults often have multiple conditions at
the same time. Impaired physical function and mobility
are a common consequence of comorbid disease processes and are therefore a useful aggregate indicator of
age-related decline in physical health. The importance of
PTSD symptoms in later life and the extent to which
PTSD symptoms may precipitate or exacerbate symptoms of chronic conditions (e.g., functional impairments)
in older adults remains to be explored.
Accumulating evidence from epidemiologic studies
shows that PTSD is associated with poor functional status
as well. To date, only a handful of studies have examined
the potential link between PTSD and physical function in
older adults. The largest of these studies was conducted in
a nationally representative sample of U.S. older adults

[14] and reported significantly poorer self-reported physical functioning, role-physical limitations, bodily pain, and
general health among older adults with PTSD than older
adults without PTSD. Similar results have been reported
in middle-aged military Veteran samples [15–17].
The noted studies notwithstanding, there are several
important deficits in the current literature regarding
PTSD and health. First, many studies in this area have
focused on medical disorders without regard for the functional sequelae, which are major sources of economic
expense, anxiety, increased healthcare utilization, and
deterioration of quality of life, particularly among older
adults [18–19]. Second, few of these studies have controlled for sociodemographic characteristics or comorbid
psychological conditions, such as depression, when
examining these associations. Third, we are not aware of
any studies that have examined the association between
PTSD and function in older samples of military Veterans.
And finally, these studies have relied exclusively on selfreport measures of function. While self-report measures
of function are important indicators of limitation in daily
activities, objective measures of physical performance
provide additional information that can be used to establish clinical risk. An innovation of this article is that, to
our knowledge, we are the first to examine function with
the inclusion of directly measured physical performance
in this population.
This article provides for the first time information on
the effect of PTSD on objective assessments of physical
function in a sample of older overweight military Veterans. Physical performance measures are increasingly an
integral part of clinical care for older adults, particularly
in the rehabilitation setting, because they have good predictive value of subsequent health and functional independence [20]. Performance measures of mobility,
aerobic endurance, and strength have all been identified
as important indicators of health and have been studied
for the prediction of activities of daily living (ADL) disability, mobility disability, and mortality [21–25]. In this
study, we seek to replicate and extend previous research
by examining both self-reported physical function, which
reflects the extent to which functional impairments affect
daily activities, and performance-based measures of
functional status, including mobility, strength, and aerobic endurance. We hypothesized that after adjustment for
sociodemographic characteristics and depression, older
overweight military Veterans with PTSD would report
poorer physical functioning and would also perform

287
HALL et al. PTSD and physical function

worse on physical performance assessments than older
overweight Veterans without PTSD.

METHODS
Design Overview
Analyses were conducted using data from the
Enhanced Fitness Study, a physical activity counseling
trial for older overweight Veterans with impaired glucose
tolerance [26–27]. The data presented here are a secondary analysis comparing study participants with and without PTSD. The Enhanced Fitness Study compared the
effects of a 12 mo home-based physical activity counseling intervention with usual care among older (60 yr)
overweight Veterans. Although described in full detail
elsewhere [26–27], the medical records of all age-eligible
individuals from two large, area Department of Veterans
Affairs (VA) clinics were prescreened for the following
eligibility requirements: impaired fasting glucose (100–
125 mg/dL), no diagnosis of diabetes mellitus, glycosylated hemoglobin of less than 7 percent, and body mass
index (BMI) between 25 and 45 kg/m2. Individuals who
exceeded current physical activity recommendations
were excluded. Recruitment packets were mailed to
1,763 patients. Enrollment appointments were made for
561 (31.8%) potentially eligible individuals, of whom
302 (53.8%) were ultimately enrolled and randomized in
the study. Recruitment of study participants began in
2008 and concluded in 2010. Baseline data from 302
older Veterans participating in the parent study were used
for this analysis.

(ICD-9 codes 300.4, 296.2, 296.3, 311) in the notes. This
EMR data pull was conducted after the parent study was
underway and did not specify a time period for diagnosis.
We also reviewed the “Active Problems” section of the
EMR for inclusion of PTSD or depression. Only those
patients who had a PTSD or depression diagnosis as indicated by the corresponding ICD-9 code and had this condition also listed under “Active Problems” were
categorized as PTSD+ or Depression+ for this study.
Number of Comorbidities
Comorbidity status was assessed via self-report using
a modified version of the 35-item Older Americans
Resources and Services comorbidity index [28]. A sum of
item responses creates a total comorbidity score reflecting
the number of comorbidities reported. Sample items
include arthritis, cancer, hypertension, and osteoporosis.
Physical Health Functioning
Physical health functioning was assessed using the
36-item Short Form Health Survey (SF-36) [29]. The
physical health component of the SF-36 contains a Physical Component Summary (PCS) score and four healthrelated subscales: (1) Physical Function: limitation in a
range of activities, (2) Role Functioning: difficulties and
limitations performing daily activities, (3) Bodily Pain:
intensity of bodily pain and the extent to which pain limits daily activities, and (4) General Health: subjective ratings of general health. Scale scores were standardized on
a scale ranging from 0 to 100, with higher scores representing better health functioning. The Mental Health
Component Summary score and the mental health-related
subscales of the SF-36 were not examined in this study.

Measures
Demographics and Biometrics
Basic demographic and biometric data were collected
during the intake appointment and included age, sex,
race, and education. Height and weight were measured
using a stadiometer and physician’s scale, respectively.
From the height and weight measurements we calculated
BMI (kilograms per square meter).
PTSD and Depression
The electronic medical record (EMR) of each study
participant was retrospectively reviewed for any documentation of PTSD (International Classification of Diseases-9th Revision [ICD-9] code 309.81) or depression

Physical Performance
Lower-limb physical performance was measured
using the Short Physical Performance Battery (SPPB
[30]) and gait speed. The SPPB score is based on time to
walk 8 ft (usual walking pace in meters per second), chair
rises (time to complete 5 stands), and standing balance
(ability to hold side-by-stand, semitandem, and tandem
stands for 10 s each). Each of the individual performance
measures are scored on a scale of 0 (worst performance)
to 4 (best performance). The overall physical performance score combines the results of the three test conditions, with scores ranging from 0 (worst performance) to
12 (best performance). Usual and rapid gait speed (in
meters per second) was measured over an 8-foot walking
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path. Two trials were completed for each condition, with
the best time for each test recorded.
Aerobic Endurance
Aerobic endurance, a measure of cardiorespiratory
function, was assessed using the six-minute walk test
(6MWT [31]). This is a self-paced assessment in which
individuals choose their own intensity of exercise, with
the goal of walking as far as possible in 6 min. Greater
distances walked reflect better aerobic endurance. This
test has demonstrated excellent reliability and validity
when compared with maximal oxygen uptake assessments in healthy older adults [20].
Grip Strength
Hand-grip strength was measured in the dominant
hand using a hand dynamometer. Three trials, with brief
pauses in between, were performed. Participants were
instructed to exert their maximal grip, and the best of the
three tests was scored in kilograms.
Statistical Analysis
Between-group analyses comparing individuals with
and without PTSD were conducted across sociodemographic and physical function/performance variables
using chi-square tests for dichotomous variables and ttests for continuous variables.
Multivariate analysis of variance (MANOVA) was
used to examine the independent effect of PTSD on selfreported functional health status and functional perfor-

mance. Self-reported physical health status (SF-36) was
examined in the first model, while physical performance
was assessed in a second, separate, model. The
MANOVA process of analysis involved two steps: (1) test
of overall model significance and (2) test of effects for
individual outcomes. Data analysis comprised two distinct steps for each model. An omnibus F-test of the overall model of PTSD and SF-36 outcomes was conducted
and model parameters examined. Consistent with analytic
guidelines, if results of the overall MANOVA were significant, we then proceeded to the second step, which
included examination of the individual effects. These procedures were repeated for the second model: PTSD and
physical performance outcomes. Basic assumptions of
dependence, linearity, homogeneity of variance, and normality were evaluated and upheld for both MANOVA
models [32]. All variance inflation factors were low, indicating little or no multicollinearity.
Post hoc analyses were used in both models to determine the independent effect of PTSD, controlling for the
effects of age, race, BMI, education, number of comorbidities, and depression. Statistical analyses were performed using SAS (version 9.3, SAS Institute Inc; Cary,
North Carolina).

RESULTS
Sample characteristics are presented in Table 1. Briefly,
this sample was made up predominantly of Caucasian

Table 1.
Sample characteristics of older overweight Veterans with and without posttraumatic stress disorder (PTSD). Data shown as mean ± standard
deviation or %.

Variable
Demographic
Age (yr)
Race
African American
Caucasian
Sex: Male
Education:  High School Graduate
No. of Comorbidities
Body Mass Index (kg/m2)
Psychological
Depression: Yes
*

Previously reported by Hall et. al, 2011 [26].

Total Sample*
(N = 302)

Without PTSD
(n = 235)

With PTSD
(n = 67)

67.4 ± 6.2

68.6 ± 6.2

62.9 ± 3.9

27.6
70.4
96.7
90.4
4.1 ± 2.4
31.2 ± 3.6

21.8
76.5
96.6
90.2
3.9 ± 2.4
31.2 ± 3.6

47.8
49.3
97.0
91.0
4.5 ± 2.3
31.3 ± 3.7

27.5

18.7

58.2

With vs Without PTSD
(p-Value)
<0.01
<0.01
—
—
0.87
0.54
0.11
0.85
<0.001
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men between 60 and 89 yr of age. The average BMI of this
sample was in the obese range (31.2 ± 3.6 kg/m2). This was
expected, given the focus of the parent trial on overweight
Veterans.
Of the total sample, 67 patients (22%) were identified as having a PTSD diagnosis noted in the EMR. Veterans with PTSD were significantly (p < 0.05) younger,
were less likely to be Caucasian, and had significantly
higher rates of depression. No significant between-group
differences were observed for number of comorbidities,
education, or BMI. Bivariate correlations (not reported)
demonstrated that number of comorbidities, BMI, and
education were significantly associated with several of
the outcome variables and were thus retained as covariates in the MANOVAs in addition to the other demographic variables that differed across the PTSD/no PTSD
groups.
Self-Reported Physical Function (SF-36)
Mean scores on the PCS and the subscales of the SF-36
are presented in Table 2. Veterans with PTSD reported significantly poorer scores across all SF-36 subscales and the
PCS than those without PTSD.
The multivariate test of the overall model for the SF36 PCS score and subscales was statistically significant
(F(5,290) = 16.25, p < 0.001)), allowing us to then examine the individual parameter estimates for each of the outcome measures individually. Consistent with our
hypothesis and previous literature, PTSD was associated

with significantly (p < 0.05) poorer physical function,
role-physical health, and general health when controlling
for age, race, education, number of comorbidities,
depression, and BMI. No significant effects of PTSD status were observed for the PCS or bodily pain. These
results are presented in Table 3.
Post hoc interaction analyses were conducted to see
whether race, depression, BMI, or comorbidities were
driving the associations between PTSD and SF-36 scales.
No significant interactions were observed.
Physical Performance
Mean scores on the physical performance assessments are presented in Table 2. Veterans with PTSD performed significantly worse on the SPPB and grip strength
tests than those without PTSD. No significant betweengroup differences were observed for the 6MWT or gait
speed measure.
The multivariate test of the overall model for the
physical performance measures was statistically significant (F(5,290) = 2.76, p < 0.05)), allowing us to then
examine the individual parameter estimates for each of
the outcome measures individually. PTSD was associated
with significantly (p < 0.05) poorer lower-limb function
(SPPB) when controlling for age, race, education, number of comorbidities, depression, and BMI. Contrary to
our hypothesis, no significant effects of PTSD were
observed for gait speed, aerobic endurance, or grip
strength. These results are presented in Table 3.

Table 2.
Physical function and physical performance by posttraumatic stress disorder (PTSD) status among older overweight Veterans with impaired
glucose. Data shown as mean (standard error).

Variable
Self-Reported Health Status (SF-36)
Physical Component Summary Score
Physical Function
Role-Physical
Bodily Pain
General Health
Physical Performance
SPPB (0–12)
Six-Minute Walk Test (m)
Usual Gait Speed (m/s)
Rapid Gait Speed (m/s)
Grip Strength (kg)

Without PTSD
(n = 235)

With PTSD
(n = 67)

p-Value

43.2 (0.6)
74.3 (1.4)
68.2 (2.3)
64.3 (1.6)
66.5 (1.2)

42.0 (1.2)
65.6 (2.8)
45.6 (4.8)
58.8 (3.2)
57.6 (2.5)

0.04
<0.001
<0.001
<0.001
<0.001

10.9 (0.1)
496.5 (7.1)
1.26 (0.02)
1.87 (0.03)
35.3 (0.52)

10.2 (0.2)
502.0 (14.5)
1.19 (0.03)
1.79 (0.05)
36.2 (1.05)

0.05
0.30
0.50
0.61
0.05

SF-36= 36-item Short Form Health Survey, SPPB = Short Physical Performance Battery.
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Table 3.
Multivariate analysis of variance testing effect of posttraumatic stress disorder on self-reported health and physical performance.

Variable
Self-Reported Health Status (SF-36)
Physical Component Summary Score
Physical Function
Role-Physical
Bodily Pain
General Health
Physical Performance
SPPB (0–12)
Six-Minute Walk Test (m)
Usual Gait Speed (m/s)
Rapid Gait Speed (m/s)
Grip Strength (kg)

Estimate

Standard Error

p-Value

0.95
8.96
22.28
4.74
9.01

1.45
3.30
5.62
3.78
2.89

0.51
0.01
<0.01
0.21
<0.01

0.68
3.83
0.06
0.05
0.63

0.26
16.72
0.04
0.06
1.23

0.01
0.82
0.11
0.37
0.61

Note: All models controlling for age, race, education, number of comorbidities, body mass index, and depression.
SF-36 = 36-item Short Form Health Survey, SPPB = Short Physical Performance Battery.

Post hoc interaction analyses were conducted to see
whether race, depression, BMI, or comorbidities were
driving the associations between PTSD and physical performance outcomes. No significant interactions were
observed.

DISCUSSION
In a sample of 302 older overweight military Veterans, PTSD was associated with poor functional status and
impaired physical performance after controlling for relevant demographic, biometric, and psychological factors.
Our findings complement and extend existing research
examining health status among individuals with PTSD by
exploring the effect of PTSD on common functional
sequelae of chronic disease. Of note, our study is the first
to provide directly measured objective physical performance data indicative of functional morbidity in military
Veterans with PTSD.
Consistent with previous studies of military Veterans,
we observed significant effects of PTSD on self-rated
health. Specifically, PTSD was significantly associated
with impaired physical function, greater role limitations
due to physical health, and worse general health perceptions in adjusted analyses. Recent evidence suggests that
poor self-reported physical health status is associated
with higher rates of healthcare utilization and higher
medical costs in military Veterans [33–34]. Indeed, previous studies have shown that self-reported health has the
same predictive power for higher resource use as other

clinical data, including comorbidity counts, number of
medical visits, and pharmacy-based information [35–37].
As such, these results have important implications for the
VA medical system and primary care and rehabilitative
services, in particular.
That PTSD was not significantly associated with the
Bodily Pain scale of the SF-36 in adjusted analyses was
surprising in light of previous studies that have documented a high prevalence of comorbid pain among military Veterans with PTSD [14–15,38]. The paucity of
research exploring these relationships in older adult samples limits our ability to fully explore this finding. However, it is likely that these older Veterans with PTSD also
experience chronic, as opposed to acute, pain [38]. Thus,
one potential explanation is that over the years these Veterans have developed pain and/or PTSD coping strategies, both of which may positively affect pain symptoms
and lessen the effect of pain on daily activities. Veterans
with PTSD in our sample tended to have higher (better)
bodily pain scores than the military Veterans with PTSD
surveyed in other studies [16,39], lending some support
to this interpretation. Further examination of the longitudinal trajectories of PTSD and pain symptoms in Veterans is warranted.
In addition to assessing self-reported physical health/
functioning, we included physical performance tests to
explore the effect of PTSD on functional capacity.
Guided by the substantial literature showing that PTSD is
associated with biobehavioral risk factors and physical
morbidity, we hypothesized that the functional consequences of physical morbidity would also be more severe
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among military Veterans with PTSD than those without
PTSD. In adjusted models, PTSD was only significantly
associated with the SPPB, a performance battery that
includes tests of balance, lower-body leg strength, and
walking. Despite being 6 yr younger on average, older
overweight military Veterans with PTSD scored on average 0.7 points lower (worse) on the SPPB than their
counterparts without PTSD. Although this difference
appears small, differences of 0.5 on the SPPB are indicative of small, clinically meaningful differences [25].
These results suggest that older overweight military Veterans with PTSD are at increased risk for mobility disability and ADL disability [40] compared with those
without PTSD.
Contrary to our hypothesis, PTSD was not significantly associated with aerobic endurance, gait speed, or
grip strength in adjusted models. Given the vast literature
demonstrating an association between PTSD and cardiovascular changes and heightened risk of cardiovascular
and musculoskeletal conditions, we fully expected to see
this reflected in worse physical performance. Instead,
both groups of military Veterans demonstrated poor aerobic conditioning (with PTSD = 25th percentile, without
PTSD = 40th percentile) and grip strength (with PTSD =
10% below average, without PTSD = 15% below average) compared with age-matched national norms [41–
42]. Aerobic endurance is an important determinant of
functional independence, exercise capacity, and all-cause
morbidity and mortality. Low grip strength is associated
with a greater likelihood of premature mortality, the
development of disability, and prolonged length of stay
after hospitalization or surgery in older adults [43]. Our
results suggest that older overweight military Veterans at
risk for diabetes, regardless of PTSD status, could benefit
from lifestyle interventions to improve aerobic endurance
and upper-body strength.
Our data suggest a premature functional aging effect
of PTSD. Despite being an average 6 yr younger, those
with PTSD performed at a level equal to, or worse, than
the significantly older Veterans without PTSD on physical function assessments and self-reported health status.
Of note, individuals with PTSD in this study still
reported significantly greater limitations in daily activities due to functional impairments than did Veterans
without PTSD, despite having similar functional capabilities. Research has consistently shown that patients’ perceptions of health status are a significant predictor of
healthcare utilization and quality of life [33–34,37,44].

Further research into factors underlying this apparent disconnect between perceived and objective physical function in older Veterans with PTSD is warranted.
This study has several notable strengths, including
the consideration of depression in our analyses. The clinical presentation of PTSD often includes comorbid
depression [45], which is also associated with poor health
and functioning [46–47]. Previous studies of PTSD have
typically not assessed or controlled for depression. Recognizing that depression may play a unique role in health
and functional status, we controlled for the effects of
depression in our analyses. Interestingly, depression
alone was not a significant predictor of self-reported
health status or physical performance in this sample of
Veterans (data not shown). Our results provide preliminary evidence for a higher relative contribution of PTSD
to self-rated health status and physical performance after
controlling for depression. Further consideration of how
these two conditions influence and reinforce one another
to negatively affect health is warranted.
Our results should be interpreted with consideration
of several limitations. First, our diagnoses of PTSD and
depression were based on retrospective reviews of the
medical record, which limits our ability to determine the
etiology of the diagnosis, the severity and chronicity of
the symptoms, and whether a dose-response relationship
exists. Furthermore, our EMR data extraction did not
specify a time period for PTSD or depression diagnosis
and it is possible that some of these cases were resolved
but not updated in the medical record. More rigorous
evaluations of PTSD symptoms including clinical assessments of PTSD diagnostic status and symptom severity
are preferred, but were not available for this secondary
analysis study. Second, the inclusion criteria of the parent
study limit our ability to generalize these findings to individuals with PTSD who are not overweight or who are
not at risk for diabetes. However, overweight/obesity and
metabolic conditions are also pervasive in military Veterans with PTSD [5,9]. Individuals were required to be
deconditioned to enter this study, which also limits the
generalizability of our findings. Third, this retrospective
study prevents us from examining a causal relationship
between PTSD and functional limitations. Longitudinal
research exploring the causal relationship between
PTSD, health, and functional status are needed. Fourth,
although the age range of our sample (60–89 yr) suggests
that the majority of these Veterans served during the Vietnam era, we did not directly assess military service era.
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Finally, we did not assess other behavioral factors such as
smoking, alcohol consumption, or sleep, which may
affect functional status.

CONCLUSIONS
This study extends the current knowledge of PTSD
and diminished health status by examining physical function and physical performance while controlling for relevant health and psychiatric variables. After controlling
for depression, age, race, BMI, and comorbidities, we
found a robust and significant association between PTSD
and lower-limb function and self-reported health status.
The results of this study emphasize the importance of
routinely assessing physical function and related health
behaviors in military Veterans and Veterans with PTSD
over time. Prospective studies are needed to develop our
understanding of how PTSD interplays with function and
the aging process, identify the mechanisms underlying
these functional trajectories over time, and develop tailored rehabilitation interventions as a secondary prevention strategy for the physical morbidity associated with
PTSD.
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