
ELEVATED RISK FOR AUTOIMMUNE DISORDERS IN IRAQ AND 
AFGHANISTAN VETERANS WITH POSTTRAUMATIC STRESS 
DISORDER

Aoife O’Donovan, Ph.D.1,2, Beth E. Cohen, M.D., M.A.S.1,2, Karen Seal, M.D., M.PH.1,2, Dan 
Bertenthal, M.S.2, Mary Margaretten, M.D.1, Kristen Nishimi, B.A.1,2, and Thomas C. Neylan, 
M.D.1,2

1University of California, San Francisco, California, USA

2San Francisco Veterans Affairs Medical Center and Northern California Institute for Research 
and Education, San Francisco, California, USA

Abstract

BACKGROUND—Posttraumatic stress disorder (PTSD) is associated with endocrine and 

immune abnormalities that could increase risk for autoimmune disorders. However, little is known 

about the risk for autoimmune disorders among individuals with PTSD.

METHODS—We conducted a retrospective cohort study of 666,269 Iraq and Afghanistan 

veterans under age 55 who were enrolled in the Department of Veterans Affairs (VA) healthcare 

system between October 7, 2001 and March 31, 2011. Generalized linear models were used to 

examine if PTSD, other psychiatric disorders, and military sexual trauma exposure (MST) 

increase risk for autoimmune disorders, including thyroiditis, inflammatory bowel disease, 

rheumatoid arthritis, multiple sclerosis, and lupus erythematosus, adjusting for age, gender, race, 

and primary care visits.

RESULTS—PTSD was diagnosed in 203,766 (30.6%) veterans, and psychiatric disorders other 

than PTSD were diagnosed in an additional 129,704 (19.5%) veterans. Veterans diagnosed with 

PTSD had significantly higher adjusted relative risk (ARR) for diagnosis with any of the 

autoimmune disorders alone or in combination compared to veterans with no psychiatric 

diagnoses (ARR = 2.00, 95% CI, 1.91, 2.09), and compared to veterans diagnosed with psychiatric 

disorders other than PTSD (ARR = 1.51, 95% CI, 1.43, 1.59, p < .001). The magnitude of the 
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PTSD-related increase in risk for autoimmune disorders was similar in women and men, and MST 

was independently associated with increased risk in both women and men.

CONCLUSIONS—Trauma exposure and PTSD may increase risk for autoimmune disorders. 

Altered immune function, lifestyle factors, or shared etiology may underlie this association.
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INTRODUCTION

Posttraumatic stress disorder (PTSD) is associated with a number of biological abnormalities 

that could increase risk for autoimmune disorders. First, PTSD appears characterized by 

lower levels of the immunomodulatory glucocorticoid hormone cortisol and reduced 

signaling through anti-inflammatory glucocorticoid receptor transcriptional control 

pathways (1–5). Second, accumulating evidence links PTSD with increased inflammatory 

activity, as indexed by elevated levels of pro-inflammatory cytokines and higher signaling 

through pro-inflammatory nuclear factor-κB (NF-κB) transcriptional control pathways (4–

7). Third, investigators have observed altered patterns of gene expression in immune cells 

(8, 9), and reduced methylation of immune-related genes (10) in patients with PTSD. 

Finally, emerging evidence suggests that PTSD is associated with accelerated immune cell 

aging as indexed by shorter age-adjusted telomere length (11, 12), which has been linked 

with elevated inflammation in vivo and in vitro (13, 14). This pattern of abnormalities in the 

HPA axis, immune system, and telomere maintenance system may increase risk for 

autoimmune disorders by increasing inflammation and impairing the function of immune 

cells (15–18). Nonetheless, relatively little is known about the risk for autoimmune disorders 

associated with PTSD.

In one previous study, PTSD was associated with higher prevalence of self-reported 

autoimmune disorders in a sample of 2,490 male Vietnam veterans (19). In another, PTSD 

was associated with increased risk for physician-diagnosed rheumatoid arthritis in a sample 

of 3,143 pairs of male twins (20). However, no prior study has examined if PTSD increases 

risk for a range of physician-diagnosed autoimmune disorders with definitive diagnostic 

criteria, and it is not known if the risk for autoimmune disorders is greater in individuals 

with PTSD compared to those with other psychiatric disorders. Moreover, although the risk 

for, or severity of, many autoimmune disorders is substantially higher in women compared 

with men (21–26), no studies have examined the risk for autoimmune disorders in women 

with PTSD.

To assess the risk for autoimmune disorders associated with PTSD and other psychiatric 

disorders, we conducted the present study in a national sample of Iraq and Afghanistan 

veterans enrolled in the Veterans Affairs (VA) healthcare system. Emerging data indicate 

high rates of PTSD and other psychiatric disorders (27, 28) as well as high rates of military 

sexual trauma exposure (MST) (29) in this population of veterans. In the present study, we 

assessed risk for autoimmune disorders associated with PTSD, other psychiatric disorders, 
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and MST, focusing our analyses on the most prevalent autoimmune disorders in the United 

States that have definitive diagnostic criteria or diagnostic tests (i.e., thyroiditis, rheumatoid 

arthritis, inflammatory bowel disorders, multiple sclerosis, and lupus erythematosus) (30).

METHODS

STUDY POPULATION

The Department of Veterans Affairs (VA) national Operation Enduring Freedom (OEF), 

Operation Iraqi Freedom (OIF) and Operation New Dawn (OND) Roster includes veterans 

deployed in OEF/OIF/OND who have separated from service and enrolled in the VA 

healthcare system. We identified 738,785 male and female Iraq and Afghanistan veterans in 

the OEF/OIF/OND Roster who first received VA healthcare from October 7, 2001 to March 

31, 2011. We excluded veterans without at least one year of follow up within the VA and the 

study end date was therefore March 31, 2012. Veterans aged over 55 years (1.6%) were 

excluded from our analyses because our goal was to assess the risk for autoimmune 

disorders in a more homogenous group of veterans without confounds associated with older 

age. Veterans who remain in the military later in life – making them older than 55 during 

their first VA appointment following service in OEF/OIF/OND - may also differ from the 

general population of veterans because military service personnel are usually eligible for 

retirement after twenty years of service. Veterans who already had a diagnosis of one of the 

target autoimmune disorders before receiving a psychiatric diagnosis were excluded to avoid 

any confounding of psychiatric diagnoses with autoimmune disorder-related symptoms or 

distress. Finally, to exclude potential inaccurate or “rule-out” diagnoses, we excluded 

veterans who had received an autoimmune disorder diagnosis at only one appointment. See 

Figure 1 for a more complete description of exclusions. After exclusions, our study 

population included 666,269 veterans. The study was approved by the Committees on 

Human Research at the University of California, San Francisco, and the San Francisco VA 

Medical Center.

DATA SOURCES

We used the VA OEF/OIF/OND Roster to obtain basic demographic and military service 

information for Iraq and Afghanistan veterans (31), and the VA’s electronic medical record 

database, the National Patient Care Database (NPCD), to obtain information on VA clinical 

visits and clinical diagnoses based on International Classification of Diseases, Ninth 

Revision, Clinical Modification (ICD-9-CM) codes.

SOCIODEMOGRAPHIC AND CLINICAL INFORMATION

The OEF/OIF/OND Roster was used to identify socio-demographic information including 

age, gender and race as well as military service information including military rank, 

component type, service branch, and multiple deployments. The VA NPCD was used to 

obtain clinical information including clinical diagnoses based on ICD-9-CM and number of 

primary care visits. We also used the VA NPCD to assess for the presence of MST-related 

clinical encounters and we used the presence of these encounters as an index of MST. Basic 

sociodemographic, military service and clinical information for our full sample is provided 

in Table 1, and stratified by gender in Supplementary Table S1.
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PSYCHIATRIC DISORDERS

Based on psychiatric diagnoses received within the VA system, we classified patients into 

three groups: 1) veterans with PTSD alone or combined with other psychiatric disorders; 2) 

veterans with psychiatric disorders other than PTSD; and 3) veterans with no psychiatric 

disorders. Psychiatric diagnoses were identified by ICD-9-CM codes from the VA NPCD 

database and the codes used were as described previously (31).

AUTOIMMUNE DISORDERS

We identified the most prevalent autoimmune disorders that have definitive diagnostic 

criteria and/or diagnostic tests based on epidemiologic data and clinical diagnostic criteria 

(30). These disorders included thyroiditis, rheumatoid arthritis, inflammatory bowel 

disorders, multiple sclerosis, and lupus erythematosus. The VA NPCD was then used to 

obtain information on diagnoses of these autoimmune disorders in our population, based on 

ICD-9-CM codes (see Supplementary Table S2).

COVARIATES

The VA OEF/OIF/OND Roster was used to ascertain age, gender and race, and the NPCD 

was used to ascertain number of primary care visits. Due to the frequent misclassification of 

race/ethnicity in administrative data (33, 34), we adjusted only for White versus Non-White 

in our models. Because greater healthcare utilization in patients with psychiatric disorders 

produces a potential ascertainment bias, we adjusted for the number of primary care visits in 

the year prior to the autoimmune disorder diagnosis for each patient diagnosed with an 

autoimmune disorder. For veterans without an autoimmune disorder diagnosis, we adjusted 

for the number of primary care visits in the year prior to their most recent VA encounter.

STATISTICAL ANALYSES

Generalized linear models with Poisson distribution and robust error variance were used to 

estimate relative risks (RR), adjusted relative risks (ARR) and 95% confidence intervals 

(CIs). In our primary models, we estimated RR and ARR for any of the autoimmune 

disorders alone or in combination as well as risk for each autoimmune disorder separately in 

veterans with a diagnosis of PTSD compared to: 1) veterans without any psychiatric 

diagnoses; and 2) veterans with psychiatric diagnoses other than PTSD. In follow-up 

analyses, we stratified by gender and assessed the interaction between gender and 

psychiatric disorder group. We also used generalized linear models to examine the 

contribution of common comorbid psychiatric disorders and MST. In follow-up analyses, we 

assessed risk for autoimmune disorders associated with depressive, anxiety, adjustment, 

psychotic, and alcohol and substance use disorders with and without PTSD. We did not 

conduct separate analyses for veterans with PTSD alone without any comorbid psychiatric 

disorders because the symptoms of PTSD overlap with other common psychiatric disorders 

(e.g., depression and anxiety). In fact, individuals with severe PTSD who have most or all of 

the symptoms must by definition also meet criteria for major depression. Nonetheless, there 

is a lot of variability in the number of comorbid diagnoses received by individuals with 

PTSD and other psychiatric disorders, and this “psychiatric burden” may also predict 

outcomes (32). Thus, we computed a “psychiatric burden” variable based on the sum of 

O’Donovan et al. Page 4

Biol Psychiatry. Author manuscript; available in PMC 2016 February 15.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



depression, anxiety, adjustment, psychotic, alcohol use, and substance use disorders (Range 

0 – 6 disorders) in order to examine the effects of number of comorbidities on risk for 

autoimmune disorders. Finally, in follow-up analyses testing the reverse of our primary 

hypothesis, we examined the RR and ARR for diagnosis with PTSD and other psychiatric 

disorders in veterans with versus without autoimmune disorders, excluding veterans who 

had a diagnosis of a psychiatric disorder before their autoimmune disorder. Models were 

adjusted for age, gender, race and number of primary care visits. Analyses were conducted 

using SAS software 9.3 (SAS Institute Inc, Cary, NC, USA) and STATA 13.1 (Statacorp, 

College Station, TX, USA). All tests of significance were two-sided with an α of p < .05.

RESULTS

SAMPLE CHARACTERISTICS

Table 1 describes the sample characteristics. PTSD with and without other psychiatric 

diagnoses was diagnosed in 203,766 (30.6%) veterans, and psychiatric disorders other than 

PTSD were diagnosed in an additional 129,704 (19.5%) veterans. Veterans with psychiatric 

disorders were younger (p < .001), more likely to be male (p < .001) and non-white (p < .

001), and had a higher number of visits to primary care in the prior year (p < .001) than 

veterans with no psychiatric disorders. The median follow-up time from first appointment to 

the study end date was 1,502 days (interquartile range, 913 – 2186 days) with a minimum of 

366 and a maximum of 3819 days.

AUTOIMMUNE DISORDERS

Within the sample of 666,269 veterans, 9,743 (1.5%) received a diagnosis of an autoimmune 

diagnosis at two or more separate VA clinical encounters: 6,963 (1.0%) with thyroiditis, 

1,460 (0.2%) with inflammatory bowel diseases, 562 (0.1%) with rheumatoid arthritis, 535 

(0.1%) with multiple sclerosis, and 339 (0.1%) with lupus erythematosus. Based on previous 

epidemiologic studies that use a wider age range of participants and balanced samples of 

males and females, our relatively young and mostly male veteran sample had slightly lower 

rates of thyroiditis (1% versus 1.95%) (35), inflammatory bowel diseases (0.2% versus 

0.4%) (36), and rheumatoid arthritis (0.1% versus 0.5–1%), (37), but similar rates of 

systemic lupus erythematosus (0.1% versus 0.1%) (38) and higher rates of multiple sclerosis 

(0.1% versus 0.01%) (39). The median time between first psychiatric diagnosis and first 

autoimmune disorder diagnosis was 220 days (interquartile range, 6 – 807 days).

PTSD AND RISK FOR AUTOIMMUNE DISORDERS

Veterans diagnosed with PTSD had significantly higher risk for diagnosis with any of the 

autoimmune disorders alone or in combination and for all of the autoimmune disorders 

considered individually, compared to veterans with no psychiatric disorders (Table 2 and 

Fig. 2). Veterans with psychiatric disorders other than PTSD also had significantly higher 

risk for any of the autoimmune disorders alone or in combination with other autoimmune 

disorders, as well as for thyroiditis, multiple sclerosis, and lupus erythematosus, compared 

to veterans with no psychiatric disorders (Table 2 and Fig. 2).
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In all cases, the effect size for the ARR associated with psychiatric disorders other than 

PTSD was smaller than that associated with PTSD. Moreover, compared to veterans with 

other psychiatric disorders, veterans with PTSD had significantly higher risk for diagnosis 

with any autoimmune disorder alone or in combination (ARR = 1.51, 95% CI, 1.43, 1.59, p 

< .001), as well as for thyroiditis (ARR = 1.56, 95% CI, 1.47, 1.66, p < .001), inflammatory 

bowel disorders (ARR = 1.45, 95% CI, 1.23, 1.67, p < .001), and rheumatoid arthritis, (ARR 

= 2.01, 95% CI, 1.52, 2.51, p < .001), but not multiple sclerosis (ARR = 1.03, 95% CI, 0.82, 

1.25, p = .63) or lupus erythematosus (ARR = 1.18, 95% CI, 0.85, 1.51, p = .12) 

individually.

In follow-up analyses, we examined if the addition of comorbid PTSD was associated with 

elevated risk for autoimmune disorders in veterans with other specific psychiatric diagnoses 

including depressive, anxiety, adjustment, psychotic, substance use and alcohol use 

disorders. These analyses indicated that in each case, the addition of PTSD conferred 

significantly higher risk for developing an autoimmune disorder (Table 3). Veterans with 

PTSD in our sample had a higher number of comorbid psychiatric diagnoses than veterans 

with other psychiatric disorders (Table 1 and Supplementary Table S1, p’s < .001). Thus, we 

reran our analyses adjusting for number of comorbid psychiatric disorders (excluding PTSD) 

and found that PTSD-related increased risk for autoimmune disorders remained significant 

in analyses adjusted for age, gender, race/ethnicity and number of primary care visits (ARR 

= 1.36, 95% CI, 1.29, 1.42, p < .001). In the same model, number of comorbidities itself was 

an independent risk factor for autoimmune disorders (ARR = 1.22, 95% CI, 1.20, 1.25, p < .

001).

We also reran our analyses for lupus erythematosus excluding patients with lupus 

erythematosus (ICD-9 code 695.4) and focusing only on those specifically diagnosed with 

systemic lupus erythematosus (ICD-9 code 710.0). Results indicated that the pattern of 

results for the combined lupus erythematosus category was the same as that for systemic 

lupus erythematosus alone. In fact, the effect size for PTSD-related increased risk was larger 

for systemic lupus erythematosus alone than for the combination of lupus erythematosus and 

systemic lupus erythematosus (ARR = 1.65, 95% CI, 1.14, 2.40, p = .008).

GENDER DIFFERENCES

Supplementary Table S1 describes sample characteristics stratified by gender. Women had 

significantly higher risk for autoimmune disorders overall with 4.6% of women versus 1.7% 

of men being diagnosed with an autoimmune disorder. In models adjusted for age, race, and 

primary care visits, women relative to men had more than three times higher risk for any of 

the autoimmune disorders alone or in combination (ARR = 3.03, 95% CI, 2.89, 3.16, p < .

001), and significantly elevated risk for thyroiditis (ARR = 3.48, 95% CI, 3.31, 3.67, p < .

001), rheumatoid arthritis (ARR = 3.94, 95% CI, 3.30, 4.69, p < .001), multiple sclerosis 

(ARR = 2.63, 95% CI, 2.16, 3.19, p < .001), and lupus erythematosus (ARR = 6.23, 95% CI, 

5.01, 7.73, p < .001), but not inflammatory bowel disorders (ARR = 1.04, 95% CI, 0.89, 

1.22, p = .59) considered individually.

Relative risks for autoimmune disorders in PTSD, other psychiatric disorders, and no 

psychiatric disorder are shown separately for women and men in Table 2. PTSD-related 
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increased risk for autoimmune disorders was similar in both genders, and we did not find 

evidence of a PTSD by gender interaction. However, due to the increased risk for 

autoimmune disorders in women overall, the absolute prevalence of autoimmune disorders 

was highest in women with PTSD (Fig. 3).

MILITARY SEXUAL TRAUMA AND AUTOIMMUNE DISORDERS

One factor that differed markedly between women and men was MST, which was much 

more common in women (13%) than men (0.5%). Table 1 shows rates of MST across the 

sample and Supplementary Table S1 shows MST rates stratified by gender. In order to 

examine if MST was contributing to our finding of elevated risk for autoimmune disorders 

in veterans we PTSD, we examined the risk for autoimmune disorders in veterans with MST 

without PTSD, PTSD without MST, and with both MST and PTSD compared to all other 

veterans. In the combined sample of males and females, both MST without PTSD (ARR = 

1.64, 95% CI, 1.41, 1.92, p < .001) and PTSD without MST (ARR = 1.84, 95% CI, 1.75, 

1.93, p < .001) were significant risk factors for autoimmune disorder diagnoses and the 

combination of PTSD and MST was associated with even higher risk (ARR = 2.40, 95% CI, 

2.17, 2.65, p < .001). When we repeated these analyses in the stratified samples of women 

and men, the pattern of results was similar. The only difference was that in women, the risk 

for autoimmune disorders with PTSD without MST was higher than risk associated with 

MST without PTSD (ARR = 1.95 versus 1.65), whereas in men, the risk for autoimmune 

disorders associated with MST without PTSD was higher than risk associated with PTSD 

without MST (ARR = 2.24 versus 1.80). The combination of MST and PTSD was 

associated with the highest risk in both women (ARR = 2.57, 95% CI, 2.28, 2.89, p < .001) 

and men (ARR = 2.40, 95% CI, 1.81, 3.20, p < .001). Thus, MST was an independent risk 

factor for autoimmune disorders in our sample, but it did not fully account for our findings 

of PTSD-related increased risk.

AUTOIMMUNE DISORDERS AND RISK FOR PSYCHIATRIC DISORDERS

A total of 2,940 veterans received a diagnosis of an autoimmune disorder prior to being 

diagnosed with a psychiatric disorder. Surprisingly, veterans with autoimmune disorders had 

lower risk for subsequent diagnosis with PTSD and other psychiatric disorders compared to 

those without autoimmune disorders (ARR = 0.59, 95% CI, 0.57, 0.62, p < .001).

DISCUSSION

This study of 666,269 Iraq and Afghanistan veterans indicates that PTSD is associated with 

increased risk for diagnosis with autoimmune disorders. Specifically, our results showed that 

veterans with PTSD had twice the risk of being diagnosed with an autoimmune disorder 

compared to those without any psychiatric disorders, and 51% increased risk compared to 

veterans with psychiatric disorders other than PTSD. Veterans with a higher number of 

comorbid psychiatric diagnoses were also at increased risk for autoimmune disorders, but 

high levels of comorbidity did not entirely account for the effect of PTSD on risk. Although 

the magnitude of PTSD-related increased risk was similar in women and men, women 

overall had almost three times higher risk for diagnosis with an autoimmune disorder. Thus, 
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the absolute prevalence of autoimmune disorders was highest in women with PTSD. MST 

was independently associated with risk for autoimmune disorders in both women and men.

Our findings expand upon prior studies in smaller samples that have indicated increased risk 

for autoimmune disorders in patients with PTSD (19, 20). Taken together with the two 

smaller previous studies, our data indicate that PTSD, and not cohort specific environmental 

exposures, may increase risk for autoimmune disorders. Our findings also contribute to a 

growing literature highlighting the increased risk for other chronic physical diseases in 

veterans with PTSD and other psychiatric disorders (40–42).

In the present cohort, women had almost three-fold higher risk for autoimmune disorders 

compared with men, which is likely due to sex differences in immunomodulation. Compared 

to men, women tend to show elevated antibody response to infection, vaccination, and 

physical trauma, which is thought to confer protection from infectious diseases but greater 

risk for autoimmune disorders (43, 44). Moreover, previous studies have shown sex 

differences in stress-response systems that may lead to differences in biological and health 

outcomes in women versus men with PTSD (45–47). However, women and men with PTSD 

in our population had roughly equivalent levels of increased risk for autoimmune disorders 

than same-sex veterans without PTSD. Thus, our results suggest no interaction between 

PTSD and gender in risk for autoimmune disorders. Women had much higher levels of MST 

exposure compared to men and MST was itself a risk factor for autoimmune disorder 

diagnoses. However, PTSD without MST remained significantly associated with increased 

risk for autoimmune disorders in both women and men.

The mechanisms of the observed association between PTSD and autoimmune disorders 

remain unclear. However, a dysregulated HPA axis, elevated inflammation, accelerated 

immune cell aging, and altered immune cell gene expression patterns may play a 

mechanistic role (1–6, 8, 10, 48). In addition, increased tobacco use, impaired sleep, poor 

diet, and substance and alcohol use may contribute to both biological abnormalities and risk 

for autoimmune disorders observed in individuals with PTSD (49–52). It is also possible 

that shared genetic and environmental vulnerability factors, including dysregulated 

glucocorticoid signaling, accelerated immune cell aging, and childhood trauma, may 

contribute to the development of PTSD as well as autoimmune disorders (53–55). In fact, 

prior studies indicate that autoimmune disorders increase risk for subsequent diagnosis with 

mood disorders and schizophrenia (56, 57). Moreover, the autoimmune disorders that we 

have included in the present study have distinct as well as overlapping etiological 

mechanisms and the pathway from psychiatric disorders to autoimmune disorders may differ 

among them.

Although studies such as the present one indicate that psychiatric disorders and autoimmune 

disorders co-occur, causal direction is less clear. In our study, we focused on the risk for 

autoimmune disorders in individuals with PTSD. The hypothesis that trauma exposure and 

PTSD may increase risk for the development of autoimmune disorders is supported by some 

non-human experimental stress studies (58, 59). However, other investigators have proposed 

that stress may actually protect against the development of specific autoimmune disorders 

under some circumstances (60).
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Our analyses indicated lower risk for subsequent diagnosis with psychiatric disorders in 

individuals previously diagnosed with autoimmune disorders, which may be due to 

diagnostic biases. Autoimmune disorders such as lupus and multiple sclerosis can be 

accompanied by psychiatric symptoms including depressive and even psychotic symptoms 

(61). In the present study, we relied on physician diagnoses made during routine clinical 

care as indices of psychiatric and autoimmune disorders, which may bias results. For 

example, once an autoimmune disorder has been diagnosed, psychiatric symptoms (e.g., 

fatigue, confusion, sadness, and anxiety) may be attributed to the autoimmune disorder 

rather than to a de novo psychiatric disorder. Further large-scale prospective research studies 

in different healthcare settings will be necessary to clarify this issue.

LIMITATIONS

The present study benefits from a large sample size comprising most of the population being 

studied, longitudinal data, physician rather than self-report diagnoses of psychiatric and 

autoimmune disorders, adjustment for many relevant confounds, and the ability to assess 

gender differences. However, the study also has several limitations. First, we cannot claim to 

have shown causal relationships in this retrospective observational study. Moreover, we 

cannot be confident about temporality because diagnoses were made at the point when VA 

providers first coded the condition using ICD-9CM criteria, which may not correspond with 

emergence of symptoms and psychiatric and autoimmune disorders may be present for years 

or even decades before an official diagnosis. Second, the use of codes rather than clinical 

diagnoses may lead to misclassification errors and our data may be at risk of bias due to 

under- or over-reporting of symptoms by veterans seeking VA care (62, 63). Third, veterans 

with PTSD are known to be at increased risk for other chronic physical diseases and we did 

not adjust for the presence of these disorders in our analytic models (64, 65). Fourth, our 

focus on Iraq and Afghanistan veterans who have served in conflict relatively recently 

means that we have a relatively short follow-up time. Later follow-up studies will be 

necessary to explore if the findings remain consistent over time as veterans age. Fifth, our 

data on MST may underestimate actual MST in the population because it is based on clinical 

visits related to MST. However, the rates observed in our sample are similar to those seen in 

studies that used the VA MST screen (29). Our study also lacks information on other 

traumatic events that may vary by gender, including other warzone trauma exposures. 

Finally, our study is based on treatment-seeking veterans using the VA healthcare system. 

Although the VA is the largest provider of healthcare to returning veterans, our results may 

not generalize to Iraq and Afghanistan veterans not enrolled in VA healthcare, other 

veterans, or civilians.

CONCLUSIONS

The present results underline high rates of PTSD and other psychiatric diagnoses in Iraq and 

Afghanistan veterans and highlight the knock-on effects of trauma exposure and PTSD on 

physical health. Our results indicate that young veterans diagnosed with PTSD have 

significantly increased risk for diagnosis with autoimmune disorders with definitive 

diagnostic criteria. Future prospective longitudinal cohort studies are needed to establish 

causality, measure endocrine and immune system activity in veterans with PTSD, and 

evaluate whether timely and successful treatment of PTSD reduces risk of autoimmune 
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disorders. However, lower thresholds for evaluating the presence of autoimmune disorders 

may be warranted in veterans with PTSD and other psychiatric disorders immediately. Our 

data underscore the need to identify and treat PTSD and other psychiatric disorders in 

veterans in order to enhance not only mental but also physical health.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Flow chart detailing exclusion criteria applied to identify study population
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Figure 2. 
Adjusted relative risk (ARR) for autoimmune disorder diagnoses in veterans without any 

psychiatric disorder (black), with psychiatric disorders other than PTSD (blue), and with 

PTSD with and without other psychiatric disorders (red) adjusted for age, gender, race and 

primary care visits. Dots represent ARR and lines represent 95% confidence intervals.
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Figure 3. 
Percentage of female and male veterans with any autoimmune disorder. The absolute 

prevalence of autoimmune disorders was highest in women with PTSD at 5.4%, followed by 

women with psychiatric disorders other than PTSD at 3.1%, and women with no psychiatric 

disorders at 2.5%. Men with PTSD had the next highest prevalence at 1.7%, followed by 

men with psychiatric disorders other than PTSD at 1.2%, and finally men with no 

psychiatric disorders with the lowest prevalence of the autoimmune disorders at 0.9%
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Table 3

Unadjusted and age adjusted relative risk for diagnosis of any autoimmune disorder with specific psychiatric 

diagnoses without versus with comorbid PTSD

Psychiatric diagnoses without 
and with PTSD Total No.

AI Disorder Diagnosis 
No. (%) Relative Risk (95% CI) Adjusted Relative Riska (95% CI)

Depression

 Without PTSD 57,313 1,245 (2.2) 1.00 [reference] 1.00 [reference]

 With PTSD 126,796 3,183 (2.5) 1.16 (1.08, 1.23) ** 1.34 (1.25, 1.43) **

Anxiety

 Without PTSD 44,632 775 (1.7) 1.00 [reference] 1.00 [reference]

 With PTSD 79,187 2,024 (2.6) 1.47 (1.36, 1.60) ** 1.60 (1.47,1.73) **

Adjustment Disorder

 Without PTSD 47,516 692 (1.5) 1.00 [reference] 1.00 [reference]

 With PTSD 63,110 1,520 (2.4) 1.65 (1.51, 1.81) ** 1.78 (1.63, 1.95) **

Psychosis

 Without PTSD 2,377 76 (3.2) 1.00 [reference] 1.00 [reference]

 With PTSD 7,193 255 (3.5) 1.11 (0.86, 1.43) 1.16 (0.89, 1.51)

Alcohol Use Disorder

 Without PTSD 25,913 282 (1.1) 1.00 [reference] 1.00 [reference]

 With PTSD 60,169 1,157 (1.9) 1.77 (1.55, 2.01) ** 1.81 (1.61, 2.11) **

Substance Use Disorder

 Without PTSD 10,382 126 (1.2) 1.00 [reference] 1.00 [reference]

 With PTSD 30,988 660 (2.1) 1.75 (1.45, 2.12) ** 1.88 (1.54, 2.30) **

*
0.001 < p < 0.05 and

**
p ≤ 0.001 when compared to veterans with no psychiatric disorder

a
Relative risk adjusted for age, gender, race and primary care visits
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