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Abstract

Objective—Posttraumatic stress disorder (PTSD) is associated with indicators of poor physical 

health and sleep disturbance. This study investigated the relationship between PTSD and 

metabolic risk factors and examined the role of sleep duration in a sample of medically healthy 

and medication-free adults.

Methods—Participants with PTSD (n = 44, mean age = 30.6 years) and control participants free 

of lifetime psychiatric history (n = 50, mean age = 30.3 years) recorded sleep using sleep diary for 

10 nights and actigraphy for seven nights. We assessed metabolic risk factors including fasting 

triglycerides, total cholesterol, LDL cholesterol, and HDL cholesterol, as well as abdominal fat 

using dual-energy X-ray absorptiometry.

Results—PTSD was associated with shorter sleep duration (based on self-report but not 

actigraphy) and higher metabolic risks (controlling for body fat percentage), including increased 

triglycerides (p = .03), total cholesterol (p < .001), LDL cholesterol (p = .006), VLDL cholesterol 

(p = .002), and cholesterol: HDL ratio (p = .024). Additionally, sleep duration was associated with 

metabolic risks in PTSD (significant correlations ranged from r = −.20 to r = −.40) but did not 

fully account for the association between PTSD with metabolic measures.

Conclusions—Metabolic risk factors are associated with PTSD even in early adulthood, 

highlighting the need for early intervention. Future longitudinal research should assess whether 

sleep disturbance in PTSD is a mechanism that contributes to heightened metabolic risk in order to 

elucidate the pathway from PTSD to higher rates of medical disorders such as obesity, diabetes, 

and heart disease.
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Accruing evidence suggests that posttraumatic stress disorder (PTSD) is associated with 

poor metabolic health. For example, several studies have reported dyslipidemia in veteran 

samples with PTSD (1–5). In a study of over 300,000 young veterans who accessed 

Department of Veterans Affairs (VA) health care, diagnosis of PTSD was associated with a 

significantly increased risk for hypertension and dyslipidemia (6). In addition, converging 

preliminary evidence including a recent meta-analysis of six studies (7) reported an 

association between PTSD and metabolic syndrome (a cluster of at least three risk factors 

that are associated with the development of diabetes and cardiovascular disease) (8). For 

example, Violanti and colleagues observed that police officers with severe PTSD symptoms 

were three times more likely to have metabolic syndrome, although age attenuated this 

association (9). Jin and colleagues observed in an outpatient sample of patients requiring 

ongoing antipsychotic treatment that the risk of metabolic syndrome was higher in PTSD 

compared to other diagnostic groups (e.g., schizophrenia) (10). In a series of studies, 

Heppner and colleagues observed that 43% of an older military veteran sample (mean age 

52, with 70% of veterans having served in Vietnam) met criteria for metabolic syndrome, 

that those with more severe PTSD exhibited a higher likelihood of metabolic syndrome, and 

that antipsychotic use was not uniquely associated with metabolic risk (11, 12). Finally, 

Weiss and colleagues observed in a sample of 245 civilians of low socioeconomic status 

recruited from hospital general medical clinics that after controlling for demographics, 

smoking history, antipsychotic use, depression and exercise, current PTSD was the only 

significant predictor of metabolic syndrome (13). Body mass index and medical illness were 

not controlled.

Hence, the majority of the initial evidence suggests that PTSD is associated with a higher 

prevalence of metabolic risk factors. Despite this evidence, several questions remain in 

regard to PTSD and metabolic risk factors. First, there is some contradictory evidence. For 

example, one study did not observe a relationship between PTSD and lipid elevations in a 

civilian sample (14). Second, there has been a dearth of research on samples of young to 

middle-aged adults, who are more likely to be free of potentially complicating co-occurring 

medical issues and medications. Third, the mechanisms through which PTSD disturbs 

metabolism remain unclear.

Based on these knowledge gaps, we evaluated the association of PTSD and metabolic risk 

factors in a young, healthy, unmedicated sample. We also evaluated the role of sleep 

disturbance as a mechanism of increased metabolic risk. In individuals with PTSD, sleep 

disturbance is the most frequently reported symptom, even when nightmares are excluded 

(15), and as many as 90% of individuals with PTSD report insomnia and nightmares (16, 

17). This sleep disturbance may contribute to metabolic risk, given the substantial evidence 

in healthy samples from both epidemiological and experimental laboratory studies 

supporting a critical role of sleep in metabolic regulation (e.g., 18, 19). For example, in a 

Talbot et al. Page 2

Psychosom Med. Author manuscript; available in PMC 2016 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



cross-sectional study, self-reported sleep quality was associated with metabolic syndrome, 

including measures related to obesity and insulin resistance (20) and another study found 

that sleep disturbance prospectively predicted the development of metabolic syndrome (21). 

Moreover, a recent study of over 800 individuals indicated that sleep duration of less than 

six hours per night was associated with an increase in the odds of having metabolic 

syndrome after adjusting for possible confounders (22). Finally, Kim and colleagues 

observed that short sleep was associated with visceral obesity as measured by computed 

tomography (23).

In the present study, metabolic risk factors and habitual sleep duration as measured by sleep 

diary and actigraphy were assessed in individuals with PTSD and healthy control 

participants. First, we assessed group differences in metabolic risk factors including 

triglycerides, total cholesterol, low density lipoprotein (LDL) cholesterol, very low density 

lipoprotein (VLDL) cholesterol, high density lipoprotein (HDL) cholesterol, cholesterol: 

HDL ratio, and truncal fat (a measure of visceral obesity), adjusting for overall body fat 

percentage. Then, we examined whether sleep duration would be associated with metabolic 

risk factors in both groups. We predicted that individuals in the PTSD group would exhibit 

higher metabolic risk factors and that sleep duration would account for metabolic risks in 

both groups.

Methods

Participants

Participants included 94 adults recruited from newspaper advertisements, web based 

postings, flyers in community-based outpatient clinics, and from the clinical PTSD Program 

at the San Francisco VA Medical Center. Participants enrolled between November 2005 and 

October 2008. Participants were relatively young, healthy, and medication-free in order to 

examine PTSD without the potential confounds of aging, physical illness, and medication. 

The majority of participants were civilian (89%). The sample included 44 individuals with 

current chronic PTSD (50% female) and 50 control subjects without PTSD (54% female), 

with a mean age of 30.44 (SD = 7.39; range 20 to 50 years).

Chronic PTSD was defined by DSM-IV PTSD criteria (24) or by a Clinician-Administered 

PTSD Scale (CAPS; 25) score of >40 for at least 3 months. Control participants were 

negative for lifetime PTSD, had a CAPS score of <20, and were free from lifetime major 

depressive disorder and panic disorder. Female subjects were studied during the follicular 

phase of their menstrual cycle. Exclusion criteria for both groups included neurologic 

disorder or systemic illness affecting CNS function; pregnancy; use of psychiatric, 

anticonvulsant, antihypertensive, sympathomimetic, estrogen replacement therapy, or steroid 

medication; lifetime history of any psychiatric disorder with psychotic features; bipolar 

disorder; obsessive-compulsive disorder; alcohol abuse or dependence within the past two 

years; and substance abuse or dependence in the past year.
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Measures

Clinician-Administered PTSD Scale (CAPS)—Current PTSD was assessed with the 

CAPS (25). The CAPS has excellent test-retest reliability (r=0.92–0.99) and internal 

consistency (alpha=0.80–0.90; 26).

Structured Clinical Interview for DSM-IV (SCID)—Diagnoses other than PTSD were 

assessed with the SCID (27). The SCID has been shown to have good reliability (e.g., 28).

All diagnoses were made by trained clinical interviewers who calibrated their CAPS and 

SCID assessments at weekly case consensus meetings, supervised by an experienced Ph.D.-

level clinical psychologist.

Metabolic Risk Factors—Lipids including triglycerides, total cholesterol, VLDL 

cholesterol, and HDL cholesterol were assessed and then assayed by a clinical laboratory 

contracted with the University of California, San Francisco. LDL cholesterol was calculated. 

The sum of LDL cholesterol, VLDL cholesterol, and HDL cholesterol comprised total 

cholesterol. Truncal fat was measured using dual-energy X-ray absorptiometry (DEXA) 

scan and truncal fat percentage was computed as DEXA-measured truncal fat divided by 

DEXA-measured total fat. In addition, body fat percentage was calculated from the DEXA 

measurements and was used as a covariate in the analyses. Six control participants did not 

complete the lipids assessment or DEXA body scan, and an additional four participants did 

not complete the DEXA scan only.

Sleep diary—Average sleep duration was computed from 10 days of sleep diary. Total 

sleep time (TST) was computed by subtracting reported sleep onset latency and wake after 

sleep onset from reported time in bed. The sleep diary has been shown to provide a reliable 

estimate (29) and is considered the gold standard subjective measure of sleep (30). A few 

participants did not complete all 10 nights of sleep diary. The mean number of nights for the 

PTSD group was 9.91 (SD = 0.47) and the mean number of nights for the control group was 

9.70 (1.13). There was no significant difference between groups in the number of nights 

completed.

Actigraphy—Participants had their sleep-wake schedule monitored for seven nights with 

wrist actigraphy (Micro Motionlogger; Ambulatory Monitoring, Inc., Ardsley, NY). 

Actigraphy is an important objective estimate of sleep (31). Actigraphs were initialized and 

downloaded with the ActMe program (Ambulatory Monitoring, Inc., Ardsley, NY) using the 

ZCM sampling mode in one minute epochs. The Cole-Kripke algorithm was used in 

ActionW Version 2.7 (Ambulatory Monitoring, Inc., Ardsley, NY) software to estimate the 

sleep parameter of TST. Six participants in the control group did not have actigraphy data 

due to equipment malfunction (0 in the PTSD group), and a few participants in each group 

did not complete all seven nights. The mean number of nights for the PTSD group was 6.73 

(SD = 0.87) and the mean number of nights for the control group was 6.52 (SD = 1.32). 

There was no significant difference between groups in the number of nights of actigraphy 

data.
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Procedure

All research was approved by the Committee on Human Research at the University of 

California, San Francisco and at the San Francisco Veterans Affairs Medical Center. All 

participants provided written informed consent and appropriate institutional review boards 

approved the research protocol. Participants who were likely to be eligible after a telephone 

screen visited the laboratory for administration of the CAPS and SCID. Eligible participants 

then recorded their sleep at home using sleep diary for 10 nights and actigraphy for seven 

nights. Participants then visited the hospital for height and weight measurements, 

measurement of total and abdominal fat by DEXA scan, and venipuncture for measurement 

of triglycerides, total cholesterol, LDL cholesterol, VLDL cholesterol, and HDL cholesterol. 

The data in the present study were collected as a part of a larger research project which 

examined neuroendocrine factors mediating sleep disturbances in PTSD. The data and 

analyses presented in this paper do not overlap with previously-published articles from this 

study (32–34).

Statistical Analysis—We first examined potential demographic differences. Specifically, 

we examined potential differences in age, years of education, CAPS score, and body fat 

percentage using t-tests and gender, race, marital status, veteran status, and current 

depression status using chi-squared tests. We also examined potential group differences in 

sleep duration using a MANOVA. The MANOVA compared the group with PTSD to the 

healthy control group on the dependent variables of diary-measured total sleep time and 

actigraphy-measured total sleep time.

We conducted statistical analyses to test two study hypotheses—that individuals in the 

PTSD group would exhibit higher metabolic risk factors, and that sleep duration would 

account for metabolic risks in both the PTSD and healthy control groups. To test the first 

hypothesis, we conducted a multivariate analysis of covariance (MANCOVA) to examine 

group differences in metabolic risk factors. To test the second hypothesis, we conducted 

three sets of analyses to examine associations between the metabolic risk factors and sleep 

in those with and without PTSD.

For the first analysis, we conducted a multivariate analysis of covariance (MANCOVA) to 

examine whether there would be group differences in metabolic risk factors including 

triglycerides, total cholesterol, LDL cholesterol, VLDL cholesterol, HDL cholesterol, 

cholesterol: HDL ratio, and truncal fat percentage. DEXA-measured body fat percentage 

was included as a covariate in order to distinguish the effect of body fat on metabolic risk 

factors from psychiatric group status effects.

The second set of analyses examined associations between these risk factors and sleep in 

those with and without PTSD. Total sleep time was employed as the sleep outcome measure 

on the basis of previous research linking sleep duration to metabolic regulation, (e.g., 36, 

37). Average total sleep was examined using sleep diary and actigraphy; the correlation 

between the two measures of sleep was r = .49 (95% C.I. .31 – .64, p < .001). In the first set 

of analyses, we examined partial correlations between sleep duration (as measured by sleep 

diary and actigraphy) and the metabolic risk factors, controlling for body fat percentage. We 

first examined these correlations in the full group. Next, these correlations were examined in 
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the PTSD group and then in the control group to determine which group was driving any 

potential relationships. In the final set of analyses, on an exploratory basis (given the cross-

sectional nature of the data), we tested mediation in path models conducted separately for 

each outcome, considering both diary and actigraphy TST in each model (see Figure 1 for a 

schematic diagram).

Results

Participant Characteristics

There were no significant differences between groups in age, gender, or years of education. 

The PTSD group had fewer Caucasians, more individuals who were divorced or separated, 

more veterans, and a (marginally significant) higher body fat percentage (p = .05) (see Table 

1). The mean CAPS score for the PTSD group was 54.79 (SD = 15.84) and the mean CAPS 

score for control participants who experienced a DSM-IV Criterion A event (n = 12) was 

0.00. Eighteen percent of PTSD participants (n = 8) met criteria for a current Major 

Depressive Episode.

Sleep Duration

We examined baseline sleep characteristics of participants. A multivariate analysis of 

variance (MANOVA) was conducted on the sleep variables of total sleep time based on 

sleep diary and actigraphy with group (PTSD, control) as the between-subjects variable. A 

significant group effect was observed on the omnibus test (F(2, 82) = 6.24, p =.003). A 

significant multivariate effect was also observed on diary-measured TST, with the PTSD 

group reporting less total sleep time than the control group (see Table 2). No difference was 

observed on actigraphy-measured TST.

Metabolic Risk Factors

A multivariate analysis of covariance (MANCOVA) was conducted on metabolic risk 

factors (triglycerides, total cholesterol, LDL cholesterol, VLDL cholesterol, HDL 

cholesterol, cholesterol: HDL ratio, and truncal fat percentage) with group (PTSD, control) 

as the between-subjects variable and DEXA-measured body fat percentage as a covariate. A 

significant group effect was observed on the omnibus test (F(6,75) = 4.06, p < .001). In 

addition, significant multivariate effects were observed on the following dependent 

measures: triglycerides, total cholesterol, LDL cholesterol, VLDL cholesterol, and 

cholesterol: HDL ratio. No differences were observed on HDL cholesterol or truncal fat 

percentage, controlling for overall body fat percentage. See Table 2.

Sleep Duration and Metabolic Risk Factors

Partial correlations between sleep duration as measured by sleep diary and actigraphy and 

the metabolic risk factors were conducted, first in the full sample and then separately in the 

PTSD and control groups. In the full sample, there were negative correlations between 

diary-measured sleep duration and triglycerides, cholesterol, VLDL cholesterol, and truncal 

fat percentage. In the PTSD group, there were negative correlations between diary-measured 

sleep duration and triglycerides and diary-measured sleep duration and VLDL cholesterol. 

The five non-significant correlations were all in the predicted direction (see Table 3). The 
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same partial correlation analysis was then conducted in the control group. There was a 

significant correlation between truncal fat percentage and diary-measured sleep duration, 

indicating that less sleep was associated with more truncal fat. No other correlations were 

significant and two of the six non-significant associations were in the predicted direction.

Next, the partial correlations between actigraphy-measured sleep duration and metabolic risk 

factors were examined in the full sample and then in the PTSD group andcontrol group. In 

the full sample, there were negative correlations between actigraphy-measured sleep 

duration and triglycerides, cholesterol, VLDL cholesterol, LDL cholesterol, cholesterol: 

HDL ration, and trunkal fat percentage, and a positive correlation between actigraphy-

measured sleep duration and HDL cholesterol. In the PTSD group, five associations were 

significant. There were negative correlations between actigraphy-measured sleep duration 

and triglycerides, VLDL cholesterol, cholesterol: HDL ratio, and truncal fat percentage. 

There was a positive correlation between actigraphy-measured sleep duration and HDL 

cholesterol. These significant correlations were all in the predicted direction and suggest that 

less sleep duration is associated with higher metabolic risk. The two non-significant 

correlations were also in the predicted direction. Interestingly, there were more significant 

sleep-metabolic risk factor correlations based on actigraphy than on diary. Finally, the same 

partial correlations between actigraphy-measured sleep duration and metabolic risk factors 

were examined in the control group. Only one significant correlation emerged: sleep 

duration and truncal fat percentage, such that less sleep was associated with more truncal fat. 

Four of the six non-significant correlations were in the predicted direction.

Finally, on an exploratory basis, sleep duration (both diary and actigraphy-measured) was 

examined as a mediator of the effects of PTSD on metabolic risk factors using path models. 

Results indicated that diary TST partially mediated the effects of PTSD on triglycerides: The 

standardized mediated effect was .24 (p < .001), while the standardized direct effect was .40 

(p = .003). These results indicate that there was a PTSD vs. control group difference of .24 

standard deviation units in triglycerides attributable to differences in sleep duration, plus an 

additional .40 standard deviation units difference in triglycerides not attributable to sleep 

duration. Moreover, diary TST completely mediated the effect of PTSD on truncal fat 

percent (standardized mediated effect = .29, p < .001) compared to a standardized direct 

effect = −.10, p = .660). Diary TST did not mediate any of the cholesterol measures. We 

note that diary TST mediated the effect on truncal fat even though there was no total effect 

of PTSD on truncal fat. This result is due to the effect of group on TST and the effect of 

TST on truncal fat, contributing to a significant indirect pathway from PTST to TST to 

truncal fat (for more on mediation effects in the absence of direct effects, see 38). 

Actigraphy-based TST did not mediate any relationships.

Discussion

We examined metabolic risk factors and habitual sleep duration in individuals with PTSD 

compared to a healthy control group. In support of our hypothesis, we observed that 

individuals with PTSD demonstrated a worse metabolic profile, including higher levels of 

triglycerides, total cholesterol, LDL cholesterol, VLDL cholesterol, and cholesterol: HDL 

ratio. We did not observe increased truncal fat or reduced HDL cholesterol in PTSD. 
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Overall, our findings are consistent with the accruing evidence suggesting higher metabolic 

risks in PTSD (1, 2, 4–7, 9, 11, 12, 39). However, the differences we observed are 

particularly notable given the relatively young age of the sample and the lack of co-

occurring medical issues and medications. For example, many previous studies have utilized 

older samples which may present a confound since metabolic syndrome increases with age 

(e.g., 40). Our data suggest that the poor health risks and outcomes associated with PTSD 

are present by early adulthood and as such should be assessed early in clinical settings.

Our second hypothesis was that sleep duration would account for the group differences in 

metabolic risks between individuals with PTSD and healthy control participants. To test this 

hypothesis, we first examined sleep duration in the sample. We observed that individuals 

with PTSD reported less total sleep time compared to the healthy control participants based 

on sleep diary, consistent with substantial research indicating sleep disturbance in PTSD 

(e.g., 15, 16, 17). Interestingly, we did not observe worse sleep in PTSD as measured by 

actigraphy, though the means were in the predicted direction. The r = 0.49 correlation 

between the two measures in this study was not surprising. It is common for discrepancies to 

emerge between objective and subjective measures of sleep, particularly in individuals with 

psychiatric disorders, e.g., (41, 42). While both measures are useful for longitudinal use as 

in the current study and present a low participant burden, sleep diaries rely on morning 

estimates of the previous night’s sleep. Evidence suggests that individuals may have 

difficulty with such estimates (e.g., 43) and particularly that individuals with insomnia may 

overestimate their sleep disturbance (for a review see 44). On the other hand, actigraphs, 

which estimate sleep from wrist accelerometry, may present issues such as incorrectly 

considering physical inactivity in the bed as sleep or restlessness/movement in sleep was 

wake time. Finally, age and gender may affect concordance between diary- and actigraphy-

measured sleep (45).

As the second step in testing the hypothesis that sleep would account for group differences 

in metabolic risk factors, we conducted correlation analyses. These analyses demonstrated 

relationships between sleep duration and metabolic risk factors, such that shorter sleep 

duration was associated with higher metabolic risk. We then examined the diagnostic groups 

separately to see if one group drove these differences. In the PTSD group, there were 

numerous associations between sleep duration and metabolic risk factors, while the same 

analyses in the healthy control group yielded few associations. It is possible that the 

habitually longer sleep duration in the control group served as a protective factor. Overall, 

the data suggest that sleep may contribute to the metabolic risk profile observed in PTSD, 

although sleep does not fully explain the heightened risk. Treating sleep disturbance in 

PTSD continues to be important because initial evidence suggests that improving sleep may 

improve overall functioning (46) and increasing sleep duration could decrease metabolic 

risks. At the same time, treatment for sleep disturbance is unlikely to serve as a panacea and 

other interventions that focus on management of chronic stress, diet, and exercise may also 

be important, given the likelihood that other mechanisms also contribute to these metabolic 

health risks.

We also note that exploratory mediation analyses demonstrated that diary-measured total 

sleep time partially mediated the effect of PTSD on triglycerides and completely mediated 
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the effect of PTSD on truncal fat, consistent with previous research, while actigraphy-

measured sleep duration did not. These results are consistent with previous research which 

demonstrated a link between subjectively-measured, but not objectively-measured, sleep and 

urinary cortisol (another metabolism variable)(47).

Considering other possible contributors to metabolic health risks—beyond sleep—allostatic 

load may comprise one possible mechanism. Allostatic load refers to the physiologic 

damage as a result of repeated activation of the body’s stress response system (48). For 

example, chronic glucocorticoid secretion can contribute to abdominal fat deposition 

directly (49, 50) as well as indirectly via increased intake of so-called “comfort foods” (i.e., 

foods high in fat and/or sugar; e.g., 51, 52), resulting in visceral obesity. In another example, 

increased activation of the sympathetic nervous system increases production of lipoprotein 

lipase, which leads to increased cholesterol and triglycerides (53). Additionally, stress may 

act through the neuropeptide Y system (54), particularly in the context of a high caloric, fat 

and sugar diet, which may be more common in PTSD (34, 54). Future research should 

examine multiple contributory mechanisms to the heightened metabolic risk in PTSD 

including both sleep disturbance and allostatic load in order to begin delineate causal 

pathways.

Considering the seven specific metabolic risk factors examined in the present study, no 

factor in particular emerged as the one most likely to demonstrate heightened risk in this 

young, healthy sample. All seven of the metabolic risk factors examined demonstrated either 

an elevated mean in PTSD compared to the healthy control group or an association with 

sleep in the PTSD group (and most factors demonstrated both of these). As such, in samples 

such as this one in which full metabolic syndrome is unlikely to be present in the majority of 

individuals, it may be important to continue to examine and treat individual risk factors.

We do note, however, that the sleep-truncal fat correlations were the only associations in 

this sample that were significant in both the individuals with PTSD (according to actigraphy, 

and marginally significant according to sleep diary) and the healthy control group 

(significant according to both actigraphy and diary). While we cannot assume directionality 

from a correlation, the data raise the possibility that sleep duration and truncal fat may be 

closely connected. The correlations in the PTSD and healthy control groups across both 

sleep diary and actigraphy with truncal fat ranged from r = .3 to r = .5, which is noteworthy 

given that the group means for habitual sleep duration were not extremely low (i.e., the sleep 

diary and actigraphy means ranged from 6.6–7.0 hours in the PTSD group and 7.3–7.4 hours 

in the healthy control group). Consistent with our findings, one recent study has observed an 

association between short sleep and visceral obesity in a community sample of middle-aged 

Korean adults.(23) The topic has otherwise been understudied but it is an important 

direction for future research, particularly to establish whether abdominal obesity is an early 

result of habitually low sleep.

Some limitations of the present study are important to consider. First, the relatively small 

sample size may have limited the statistical power of the study and therefore reduced the 

ability to detect group differences. For example, there were some nonsignificant correlations 

in the PTSD and control groups between sleep and metabolic risk factors. Given the small 
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sample size, it is not clear whether there were truly no relationships in these instances or 

whether the study was underpowered to detect potential relationships. Future studies should 

employ larger sample sizes. Second, we used multiple statistical tests to examine the 

metabolic risk factors, and as such there is an increased possibility of type I errors. We note, 

however, that all hypotheses were a priori and all significant correlations were in the 

predicted direction. Also, metabolic risk factors are correlated, and therefore the multiple 

tests do not represent independent chances for type II error. Third, given the cross-sectional 

design of the present study, it is not possible to determine causal relationships among PTSD, 

sleep, and metabolic risk factors. Future research should include longitudinal assessments. 

Finally, the study used a convenience rather than a representative sample, thus introducing 

the possibility of bias. Nonetheless, the initial data suggest that PTSD is associated with 

higher metabolic risks even in a young to middle-aged, medically-healthy, and medication-

free sample. Additionally, sleep duration is associated with these metabolic risks in 

individuals with PTSD but does not fully account for them. Future longitudinal research 

should assess whether sleep disturbance in PTSD contributes to heightened metabolic risk as 

well as explore other potential contributory mechanisms.
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Acronyms

CAPS Clinician-Administered PTSD Scale

CNS central nervous system

DSM Diagnostic and Statistical Manual of Mental Disorders

DEXA dual-energy X-ray absorptiometry

HDL high density lipoprotein

LDL low density lipoprotein

MANCOVA multivariate analysis of covariance

PTSD posttraumatic stress disorder

TST total sleep time

VA Veterans Affairs
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VLDL very low density lipoprotein
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Figure 1. 
Diagram of path analyses.
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Table 3

Partial Correlations between Sleep Duration and Metabolic Risk Factors

Sleep diary-measuredtotal sleep time Actigraphy-measured total sleep time

r P r p

All participants

Triglycerides −.35 .002 −.30 .009

Cholesterol −.28 .017 −.20 .09

VLDL cholesterol −.36 .002 −.31 .007

LDL cholesterol −.18 .12 −.23 .049

HDL cholesterol −.02 .88 .27 .022

HDL: cholesterol ratio −.17 .14 −.37 .001

Truncal fat percentage −.31 .007 −.44 <.001

PTSD group

Triglycerides −.40 .011 −.41 .007

Cholesterol −.17 .28 −.17 .30

VLDL cholesterol −.40 .010 −.42 .006

LDL cholesterol −.04 .79 −.19 .23

HDL cholesterol .02 .91 .40 .009

HDL: cholesterol ratio −.09 .60 −.40 .009

Truncal fat percentage −.24 .13 −.42 .006

Control group

Triglycerides .06 .74 .05 .77

Cholesterol −.14 .43 −.13 .48

VLDL cholesterol .05 .76 .05 .78

LDL cholesterol −.21 .24 −.23 .19

HDL cholesterol .04 .85 .11 .53

HDL: cholesterol ratio −.14 .42 −.22 .22

Truncal fat percentage −.44 .009 −.48 .004

Note. Partial correlations controlled for body fat percentage. VLDL = very low density lipoprotein. LDL = low density lipoprotein. HDL = high 
density lipoprotein.

Psychosom Med. Author manuscript; available in PMC 2016 May 01.


