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Physical Activity in People With Posttraumatic Stress Disorder: 
A Systematic Review of Correlates
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Philip B. Ward, and Simon Rosenbaum

Background: People with posttraumatic stress disorder (PTSD) are more likely than the general population to be physically 
inactive. The present review systematically evaluated correlates of physical activity across the socioecological model for people 
with PTSD. Methods: Two independent reviewers searched Embase, PubMed, PsycARTICLES, and CINAHL from inception 
until June 2015, combining the medical subject heading “posttraumatic stress disorder” or “PTSD,” with “physical activity” or 
“exercise.” Data were extracted by the same independent researchers and summarized according to the socioecological model. 
Results: Eight papers involving 1368 (994 men) participants (age range = 18–70 years) were eligible and enabled evaluation of 
21 correlates. The only correlate (n ≥ 4) consistently associated with lower physical activity participation in people with PTSD 
was symptoms of hyperarousal. No consistent facilitators were identified. Conclusions: Hyperarousal symptoms are associ-
ated with lower physical activity participation among people with PTSD and should be considered in the design and delivery 
of individualized exercise programs targeting this population. The role of social, environmental, and policy factors on physical 
activity participation among people with PTSD is unknown and should be addressed by future research.
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People with posttraumatic stress disorder (PTSD) experience 
an excess mortality rate 2 to 3 times higher than the general popula-
tion.1,2 Previous research demonstrated that the presence and severity 
of PTSD are associated with the presence and severity of cardio-
vascular diseases (CVD)3 and predict mortality independent of age, 
gender, and other conventional risk factors.3 The pathophysiology 
underlying the association between PTSD and increased risk for 
CVD is complex and yet to be fully elucidated.4 Emerging evidence 
suggests that both share common pathophysiological features, 
including hypothalamic-pituitary-adrenal (HPA) and sympatho-
adrenomedullary dysfunction,5 inflammation,6 and common genetic 
links and epigenetic interactions.7 In addition, cumulative long-term 
effects of poor health behaviors place people with PTSD at greater 
risk of cardiometabolic diseases.8 People with PTSD are more likely 
than the general population to have unhealthy lifestyle behaviors, 
including high rates of sedentary behavior,9 smoking,10 alcohol 
and substance abuse,11 and unhealthy eating habits (ie, diets high 
in saturated fats and refined sugars12 and low in fruit13). In a recent 
review, Hall et al14 found that the current literature regarding physi-
cal activity in people with PTSD is inconsistent, with more or less 
one-half of the identified studies reporting a significant negative 
association between PTSD and physical activity participation and 

the other one-half reporting no significant associations between 
PTSD and physical activity at all.

PTSD is characterized by symptoms of hyperarousal, reexpe-
riencing, and avoidance.15 PTSD symptoms are commonly treated 
with a combination of pharmacological and nonpharmacological 
therapies, including selective serotonin reuptake inhibitors,16 off-
label use of atypical antipsychotics,17 off-label use of benzodiaz-
epines,18 and psychological therapies, including trauma-focused 
cognitive-behavioral therapy, eye movement desensitization and 
reprocessing, stress management, and group cognitive-behavioral 
therapy.19 However psychotropic medication may have adverse car-
diometabolic side effects.20 Psychological treatments are generally 
free from side effects but some people may decline psychological 
therapy due to low expectations of positive outcome or perceived 
stigma.21 In recent years, research has demonstrated that adequate 
physical activity may promote mental and physical health in people 
with PTSD.22–24 Despite the increasing body of evidence dem-
onstrating the beneficial effects associated with physical activity 
participation, many people with PTSD remain physically inactive.25 
Thus, there is a need for research to investigate factors that influence 
physical activity participation in this group,14 which may have an 
integral role in reducing the burden of CVD and improve health and 
well-being. Specifically, research is required to explore the amount 
(eg, frequency, intensity, and duration) and types of physical activity 
(eg, structured exercise vs lifestyle physical activity) needed for the 
observed mental and physical health benefits in people with PTSD. 
However, in order for physical activity interventions to be effective 
in promoting mental and physical health, it is important to address 
barriers and promote factors that enable participation.

Understanding barriers and facilitators of participation in physi-
cal activity in people with PTSD is an essential first step toward the 
development and implementation of effective treatments. Behavioral 
theories, such as the social-ecological model,26 are useful in attempting 
to understand barriers and promoting facilitators. Social-ecological 
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models suggest that multiple relevant attributes influence health 
behavior. These include intrapersonal (demographic, biological, psy-
chological, emotional, and cognitive), interpersonal/cultural (eg, social 
support), physical environment (eg, distance to the facilities, financial 
costs, and enjoyable scenery), and policy (laws, rules, regulations, 
and codes) factors.26 Various intrapersonal, interpersonal, physical 
environment, and policy-related variables have demonstrated strong 
positive associations with physical activity in the general population27 

and in people with severe mental illness.28–32 Correlates consistently 
associated with physical activity participation in the general popula-
tion are male gender, a higher self-efficacy, physical activity history, 
current health status, and the intention to be physically active.27 Little 
is known, however, about whether these factors demonstrate similar 
relationships with physical activity behavior among people with PTSD. 
A qualitative study reported that among people with PTSD a lack of 
time (14% before and 39% after PTSD onset) and lack of motivation 
(24% before and 71% after PTSD onset) negatively affected physical 
activity participation. Quantitative research may identify potential 
mediators and moderators of physical activity that can be targeted by 
future interventions. The present review aimed to systematically evalu-
ate published quantitative studies of correlates of physical activity in 
people with PTSD. In addition to summarizing methods and results 
of these studies, gaps in the literature are identified and directions for 
future research are proposed.

Methods

Data Sources and Searches

Two independent reviewers (DV and SR) performed an electronic 
search of Embase, PubMed, PsycARTICLES, and CINAHL from 
the inception of these databases to June 2015. Keywords used 
were “physical activity” or “exercise” and “post traumatic stress 
disorder” or “PTSD” in the title, abstract, or index term fields. 
Manual searches were also conducted, using reference lists from 
identified articles.

Eligibility Criteria

Inclusion criteria were as follows: (1) clinician confirmed or self-
reported PTSD according to predetermined criteria, (2) studies 
contained quantitative research and had been published in a peer-
reviewed journal, and (3) the dependent variable was a measure 
of physical activity participation. Studies could use a variety of 
physical activity measures reflecting a range of intensities. For 
cohort or intervention studies, only associations with baseline data 
were included. Authors were contacted to provide additional data 
on associations of baseline characteristics if these were not available 
in the identified publications.

Articles were excluded if the dependent variable was aerobic 
fitness, physical activity intention, self-efficacy, or other intermedi-
ate (nonbehavioral) measures because these variables are less direct 
indicators of actual physical activity participation. Reviews, case-
reports, conference abstracts, and expert opinions were excluded. 
If study data were based on different diagnoses, the first or corre-
sponding author was asked to send results from additional analyses 
regarding the target group.

Data Collection

Two reviewers independently extracted data from the included 
studies using a predetermined form. The data extracted from each 

study included: (1) gender, (2) age, (3) ethnicity, (4) setting if 
applicable, (5) criteria used for the PTSD diagnosis, (6) physical 
activity assessment tool, and (7) study design. In accordance with 
previous reviews27–32 the following categories were used to code 
the quality of the physical activity measure: (1) self-report with 
poor, unknown, or undefined reliability/validity; (2) self-report 
with described and acceptable reliability/validity; and (3) accept-
able objective measurements. Following Warren et al,34 objective 
measurements included motion sensors, such as accelerometers and 
pedometers, combined heart rate and accelerometer devices, and 
the doubly labeled water method. The acceptability of the psycho-
metric properties was assessed following De Von et al.35 Variables 
were classified as “related” or “not related” to physical activity 
based on statistical significance, and the direction of association for 
related variables was coded. The detailed data tables were further 
analyzed to create tables that summarized the state of the literature 
on different variables.

Selection and Categorization of Variables

We selected and categorized physical activity correlates into the fol-
lowing categories: (1) demographic, (2) biological, (3) psychologi-
cal/cognitive/emotional, (4) behavioral attributes/skills, (5) social/
cultural factors, (6) physical environment, and (7) policy factors. 
When studies based on the same sample examined the same cor-
relates, only the most recent data and/or those based on the largest 
sample size were included. The socioecological approach aims to 
identify the domains that have been explored in the literature and to 
elucidate the multidimensional perspective of potential influences 
on the physical activity behavior in people with PTSD.

Coding Associations With Physical Activity

A variety of statistical techniques were used to evaluate correlates, 
most commonly univariate/bivariate analyses, including correla-
tions, t tests, and analysis of variance. If both univariate/bivariate 
and multivariate tests were conducted, univariate/bivariate tests 
were reported for consistency across studies. The column “related 
to physical activity” indicated studies reporting significant associa-
tions between the variable and the physical activity measure (see 
Table 1). The direction of association is indicated with a “+” or 
“-” The column “unrelated to physical activity” indicates which 
studies reported nonsignificant associations between the variable 
and physical activity.

Coding of Analyses

Numbers in the columns refer to the numbers in the online supple-
ment. If analyses were conducted separately for male and female 
subjects, “M” or “F” is indicated. Due to the small number of stud-
ies reporting analyses specific to ethnic or socioeconomic groups, 
these subgroup analyses were not included in the summary tables.

Summary Codes

As many of the identified articles did not report correlation values 
and the methodology of included studies varied considerably, a 
formal meta-analysis of correlates was not conducted. Summary 
codes were presented and calculated for each variable explored in 
accordance with the method of Sallis et al.36 We summarized how 
many studies supported an association or not and in which direc-
tion. Data were presented as percentages, which will refer to the 
number of associations supporting the expected association divided 
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by the total number of associations for the variable. Associations 
were also coded with “0” (0%–33% of studies supporting associa-
tion); “?” (34%–59% of studies supporting an association); or “+” 
or “-” (60%–100% of studies supporting an association). When 
4 or more studies supported an association or no association, it 
was coded as “00”, “–”, or “++” indicating that there is consistent 
evidence for that correlate. The “??” code indicated a variable that 
was investigated 4 or more times studied with considerable lack of 
consistency in the findings.

Statistical Analyses
Fisher’s exact tests were used to examine differences in proportions 
of significant associations between (1) physical activity assessment 
tools with known and acceptable validity compared with those with 
unknown or nonreported psychometric properties, (2) subjective 
and objective physical activity assessment tools, (3) studies with a 

sample size below or equal to or higher than the median sample size 
of the identified studies, and (4) studies including patients with a 
formal diagnosis versus studies including patients with self-reported 
PTSD symptoms. The significance level was set at P < .05.

Results

Out of 23 potentially eligible studies, 824,37–43 were included in this 
review. Reasons for exclusion are shown in Figure 1. None of the 
3 research groups contacted provided additional, unpublished cor-
relation analyses for our target group or full texts. In 2 studies40,43 
there was an overlap in correlates investigated in the same sample. 
In this case only the data from the largest study44 were included.

Across all studies, a total of 1368 (994 men) people with PTSD 
(age range = 18–70 years) were included in the analyses. In 1 study, 
PTSD was assessed by self-reported symptom scales, whereas 8 

Table 1  Summary of Studies of Determinants of Physical Activity in Patients with PTSD

Determinant variable

Related to PA Unrelated to PA Summary Codeb

Studya Assoc. Studya Assoc.
% Studies reporting 

association

Demographic

  Age (older) 24; 37; 41; 43 00 0% (0/4)

  Gender (female) 44 - 41 ? 50% (1/2)

  Race (White) 43 0 0% (0/1)

  Education (higher) 43 0 0% (0/1)

  Marital status (married) 43 0 0% (0/1)

Biological

  Body mass index (higher) 41 0 0% (0/1)

  Waist circumference (higher) 24 0 0% (0/1)

  Fibromyalgia (presence) 37 - - 100% (1/1)

Behavioral attributes/skills

  Smoking status (+10 cigarettes/day) 42 0 0% (0/1)

  Sleep quality (better) 24; 39; 41 + 42 + 75% (3/4)

Psychological, cognitive, and emotional

  PTSD symptoms (higher) 24; 38; 41 - 37; 39 - 60% (3/5)

  PTSD reexperiencing (higher) 24 - 38; 42; 43 0 25% (1/4)

  PTSD avoidance (higher) 24 - 38; 42; 43 0 25% (1/4)

  PTSD hyperarousal (higher) 23; 38; 42; 43 - – 100% (4/4)

  Clinical global impression (score) 37 0 0% (0/1)

  Physical quality of life (better) 37 + + 100% (1/1)

  Mental quality of life (better) 37 + + 100% (1/1)

  Depression (higher) 24; 38 - 39; 41 ?? 50% (2/4)

  Anxiety (higher) 24 - - 100% (1/1)

  Suicide ideation (present) 39 - - 100% (1/1)

  Number of traumas (n) 43 0 0% (0/1)

Note. Associations are coded with “0” (0%–33% of studies supporting association); “?” (34%–59% of studies supporting an association); or “+” or “-” (60%–100% of 
studies supporting an association). When 4 or more studies support an association or no association, it is coded as “00”, “–”, or “++” indicating that there is consistent 
evidence for that correlate. The “??” code indicates a variable that was investigated four or more times studied with considerable lack of consistency in the findings.
a Reference numbers.
b The percentages in parentheses refer to the number of associations supporting the expected association divided by the total number of associations for the variable. 

Abbreviations: Assoc., association; PA, physical activity; PTSD, posttraumatic stress disorder.D
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studies involved participants with an additional physician/clinician 
diagnosis using a structured clinical diagnostic interview. Seven 
studies were based on cross-sectional data or baseline data from 
interventional studies, whereas only 1 study43 had a longitudinal 
design.

Concerning the quality of the physical activity measure, 8 stud-
ies used unvalidated self-reports or self-reports without reported 
psychometric properties, and only 1 study24 used a PA measure that 
has good psychometric properties. No study used objective mea-
sures. A greater number of associations were reported in the study 
using physical activity assessment tools with known and acceptable 
validity compared with the studies using tools with unknown or not 
acceptable psychometric properties. The proportion of significant 
correlates in studies with a sample size lower than or equal to the 
median sample size was not significantly different than those with 
a sample size higher than the median (P = .21). Table 2 presents the 
characteristics of the included participants, the quality of physical 
activity assessment, and statistical analyses performed. Table 1 
summarizes the correlates of physical activity participation.

Demographic Correlates
Five demographic correlates (age, gender, ethnicity, education, 
and marital status) were evaluated in the literature, and none 

was consistently associated with physical activity participation 
(Table 1). There was consistent (n ≥ 4) evidence that older age was 
not a barrier.

Biological Correlates

Three biological correlates (body mass index, waist circumference, 
and the presence of fibromyalgia) were studied. Only the presence 
of fibromyalgia was associated with less physical activity participa-
tion (n = 1) (see Table 1).

Behavioral Attributes/Skills

Two correlates (smoking status and sleep quality) were examined 
within the behavioral attributes and skills part of the model. Better 
sleep quality was associated with higher physical activity levels. 
Smoking status was only investigated in 1 study and was found to 
be unrelated to the level of physical activity (see Table 1).

Psychological, Cognitive, and Emotional 
Correlates

Out of 11 psychological, cognitive, and emotional variables (see 
Table 1), 2 consistently significant associations with physical 

Figure 1 — Flowchart of the inclusions and exclusions.
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activity participation were reported. Although there is still some 
uncertainty regarding depressive symptoms, there was strong 
consistent evidence (n ≥ 4) that PTSD symptom severity and in 
particular hyperarousal as a specific symptom was a negative cor-
relate of physical activity participation.

Social/Cultural Factors and the Physical 
Environment

No studies investigated the role of the social and the physical 
environment.

Policy Factors

No policy-level correlates were found.

Discussion

General Findings

To our knowledge, the present review is the first to investigate cor-
relates of physical activity in people with PTSD. The most consistent 
correlates of lower physical activity were symptoms of hyperarousal. 
At the biological and behavioral level, no consistent correlates were 
found, and no data were available at all regarding social, physical 
environment, or policy level correlates. This lack of consistent cor-
relates in these domains might be due to (1) the paucity of studied 
correlates and (2) differences in study design, sample characteristics, 
choice of assessments/correlates, and analysis methods.

Knowledge about correlates of physical activity behavior helps 
identifying high-risk people in whom physical activity participa-
tion is reduced, in addition to those who are less likely to engage in 
physical activity and, therefore, require more intense and targeted 
interventions. Addressing barriers through tailored and integrated 
physical activity programs has the potential to improve long-term 
physical health trajectories. This is particularly pertinent given 
recent data indicating that many people with PTSD highly value, 
are preparing for, and feel ready to engage in healthier lifestyles.44

When looking at the current evidence on demographical cor-
relates of physical activity participation in people with PTSD, 
older age and female gender, 2 demographic variables found to be 
consistently associated with lower physical activity participation 
in the general population27,36 were not found to be associated with 
physical activity behavior in PTSD. Gender data were, however, 
conflicting and warrant more research. The current findings should 
be encouraging to health-care professionals, as it suggests that 
people with PTSD can be expected to participate in some form of 
physical activity across the lifespan.

More research on biological physical activity barriers is needed. 
It has been suggested that comorbid somatic conditions may limit 
mobility and/or result in more pain during physical activity in people 
with mental illness,29–31 but this has not been explored sufficiently 
in people with PTSD. However, our review indicates that the pres-
ence of chronic somatic conditions, such as fibromyalgia, which 
are often comorbid among individuals who have been exposed to 
extreme life events,45 are potentially important barriers that should 
be considered by health-care professionals and researchers when 
developing physical activity programs.

The presence of hyperarousal symptoms was identified as the 
most consistently reported barrier for physical activity participation. 
It is possible that the observed inverse associations between physical 
activity participation and hyperarousal symptoms were due to the 

lower likelihood of more anxious individuals to engage in physical 
activity. Patients with an increased trait/state anxiety, for example, 
might fear that engagement in physical activity will provoke physi-
ological reactions such as hyperventilation, tachycardia, dizziness, 
or sweating, all reactions that can be associated with signs and 
symptoms of panic.46 Alternatively, because physical activity has 
been demonstrated to have anxiolytic effects in anxious patients via 
repeated exposure to anxiety-related somatic sensations when being 
physically active,46 it is possible that increased physical activity 
among patients with PTSD leads to decreased hyperarousal symp-
toms. Clinically, it could be hypothesized that exposing patients 
with PTSD to the physiological symptoms they fear, such as rapid 
heart rate, in the context of physical activity increases tolerance 
for such symptoms. This repeated exposure may reinforce that the 
feared physiological sensations may be uncomfortable, but do not 
pose a serious threat and consequently could facilitate habituation. 
Due to the current focus on correlates, however, it was not possible 
to determine directionality of effects. 

In the same way, we were not able to explore in greater detail 
the directionality of effects between sleep quality and physical 
activity participation. A poorer sleep quality might be associated 
with higher fatigue and thus less physical activity engagement,44,47 
or participation in physical activity may result in improved sleep 
quality.48 Clinically, the findings from the present review suggest that 
sleep is a behavioral factor that should be assessed and potentially 
targeted in physical activity interventions for patients with PTSD. 
For example, sleep problems could affect a patient’s willingness or 
ability to implement physical activity behavioral interventions, while 
sleep improvements might encourage physical activity participation. 
In addition, sleep quality might influence physical activity quality, 
such as effort expended during physical activity or duration patients 
are engaged.41 Further research is needed to assess possible sleep-
physical activity behavioral linkages.

Limitations and Future Research

There are several limitations to this review that should be acknowl-
edged. First, the diversity of physical activity measures, subject 
samples, and analysis strategies prevented us from performing a 
formal meta-analysis. Measuring physical activity levels poses 
many challenges. Self-report questionnaires are known to require 
motivation to complete all of the questions, and it is often difficult 
to ascertain the frequency, duration, and intensity of physical activ-
ity with good reliability, whereas more objective devices such as 
accelerometers and pedometers are considered to offer more pre-
cise estimates of physical activity and remove many of the issues 
of recall and response bias associated with self-report measures.34 
However, a previous feasibility study49 demonstrated that inpa-
tients with PTSD showed poor compliance with wearing objective 
devices. Contributing factors to poor compliance may include a 
lack of motivation and fatigue.49 Only 1 study used a validated 
questionnaire.23 The International Physical Activity—Short Form50 
previously demonstrated sufficient validity in people with PTSD49 
although in this study >15% of the cases were excluded from the 
analyses due to erroneously high values. The authors stated that 
it is possible that participants may have reported physical activ-
ity based on their memory of pretrauma levels of participation, 
in which physical activity and regular exercise would have been 
required (eg, in first-responder emergency crews). One of the most 
important challenges in physical activity research in people with 
PTSD, therefore, is producing a low-cost, easy-to-use, reliable, and 
valid physical activity questionnaire that captures current sedentary 
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behaviors and physical activity participation for the entire physical 
activity continuum (from low to high intensity).

A second limitation of the current review is that most correlates 
of physical activity were only documented in a small number of 
studies. Examination of the same, standardized variables in differ-
ent studies is, therefore, necessary to build a body of evidence that 
can support or refute the potential influence of individual variables.

Third, the physical activity correlates literature on people 
with PTSD is still predominantly based on cross-sectional studies, 
precluding the ability to infer causal relationships between the 
hypothesized correlates and physical activity. Accordingly, to further 
understanding the relationship between PTSD and physical activity, 
we echo recent calls14 for further longitudinal and intervention stud-
ies to confirm the relationship between PTSD and physical activity.

A fourth limitation is that the majority of the studies considered 
physical activity correlates at only 1 level in the social-ecological 
model. Future studies should attempt to analyze the role of multiple 
correlates of physical activity from a social-ecological perspec-
tive. For example, various physical activity correlates have been 
identified at different levels of the social-ecological model,26 yet 
no research has examined how these correlates interact to explain 
physical activity behavior in PTSD.

Future research should not only focus on the identified var-
iables, but also on those that remain understudied, such as, the 
amount and type of social support necessary to begin and maintain 
physical activity behavior in people with PTSD. Future research 
could explore whether (1) the relationship between physical activity 
participation and professional support is a dynamic process in which 
the sources of support or need for support change over time and 
(2) any social barriers can be identified and addressed by involving 
others in the rehabilitation process. Some of these interpersonal fac-
tors have been previously examined in the general population, but 
not for people experiencing mental illness.51–53 The establishment 
of relationships between the physical environment and physical 
activity levels, in turn, may prove useful from a community plan-
ning or policy perspective. To date, no policy-level correlates were 
identified. Correlates at this level of the social-ecological model, 
however, may best be explored using a qualitative approach.54 
Researchers should examine which policies are currently in place. 
Interviews of people with PTSD and their health-care profession-
als may provide further insight as to what is needed to promote an 
active lifestyle. Future studies should also evaluate environmental 
modifications, which can provide an opportunity to examine changes 
in physical activity levels occurring in conjunction with changes 
in the physical environment. If the purpose of this kind of physi-
cal activity research is to inform and motivate policy changes that 
will improve the mental and physical health of people with PTSD, 
merely documenting the relationship between environmental vari-
ables and physical activity will not meet this requirement. At some 
point, environmental and policy change research will need to include 
assessments of broader health outcomes, such as changes in the 
prevalence of chronic comorbidities and physical activity service 
utilization as well as the economic costs and benefits of proposed 
policy changes.

In conclusion, the present review demonstrated that hyper-
arousal symptoms are the most consistent negative correlates for 
physical activity participation in people with PTSD identified in the 
literature to date. As such, these symptoms must be considered in the 
design and delivery of physical activity programs for people with 
PTSD. Because physical activity can expose people experiencing 
PTSD to many of the bodily sensations that are feared by individu-
als with PTSD (eg, increased heart rate, increased perspiration, 

and elevated respiration rate), physical activity can be viewed as a 
vehicle for interoceptive exposure, which may facilitate habituation 
to the feared sensations.
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