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Abstract

Objective—Trauma and/or symptoms of posttraumatic stress disorder (PTSD) have been linked 

to the onset of cardiovascular disease (CVD), but the exact mechanism has not been determined. 

We examine if the risk of CVD is different among those who have a history of trauma without 

PTSD symptoms, those who have experienced trauma and developed any symptoms of PTSD, and 

those with a PTSD diagnosis. Furthermore, we examine whether this association varies across 

ethnic/racial groups.

Methods—We used two datasets that form part of the Collaborative Psychiatric Epidemiology 

Surveys (CPES) - the National Latino and Asian American Study (NLAAS) and the National 

Comorbidity Survey Replication (NCS-R).

Results—We found an increased likelihood of cardiovascular events for those with a diagnosis of 

PTSD (OR = 2.10, 95% CI, 1.32-3.33) when compared to those who had not experienced trauma. 

We did not find an increased risk for those who had experienced trauma without symptoms or with 

sub-clinical symptoms of PTSD. The higher likelihood of having a cardiovascular event in those 

with PTSD was significant for non-Latino Whites (OR=1.86, 95%CI, 1.08 - 3.11), Latinos (OR = 

1.94 95% CI 1.04-3.62) and non-Latino Blacks (OR=3.73, 95%CI, 1.76-7.91, but not for Asian 

respondents.
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Conclusions—The constellation of symptoms defining PTSD diagnosis reflect adverse reactions 

to traumatic events and indicate that complex responses to traumatic events may be a risk factor 

for CVD.
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INTRODUCTION

The experience of trauma and Posttraumatic Stress Disorder (PTSD) symptoms are both 

associated with somatic diseases of the digestive, integumentary, respiratory, and 

cardiovascular systems (1, 2). However, neither trauma history nor PTSD diagnosis are 

considered risk factors in cardiovascular disease (CVD; having suffered myocardial 

infarction, stroke, or hypertension) management guidelines (3, 4). For people with trauma 

exposure, environmental triggers of previous trauma can elicit chronic stress responses that 

alter crucial bodily processes and can lead to disease (5). Trauma is defined as an events(s) 

that threaten someone’s life or body, and results in short-term feelings of fear, helplessness, 

or horror. PTSD refers to the burden of stress experienced and attributed to past traumatic 

events (5). According to the Diagnostic Statistical Manual of Mental Disorders (DSM-5), 

PTSD manifests in physiological and psychological pathologies that span four clusters of 

symptoms: intrusive thoughts or memories or re-experiencing of the traumatic event, 

avoidance of triggers, negative alterations in mood or cognitions, and increased arousal 

symptoms (6, 7).

Several studies link trauma exposure and/or symptoms of PTSD with the onset of CVD, but 

the exact mechanism is unknown. The likelihood of developing cardiovascular risks, such as 

dyslipidemia, diabetes, or obesity, is higher for those who have been exposed to trauma or 

who have post-traumatic symptoms (6, 8, 9), and thus possibly explain the link between 

CVD to PTSD, which has been associated with an increased risk of cardiovascular events, 

like myocardial infarction, angina, and stroke (10, 11).

Previous research has shown that individuals without trauma exposure have the lowest risk 

of CVD, followed by those with trauma exposure, among which individuals with PTSD are 

at greatest risk (12). The more PTSD symptoms experienced (more than 4), the greater the 

risk of cardiovascular events (11). If trauma occurs early in life, there is a higher risk of 

several chronic conditions (13) and of cardiovascular events occurring earlier in life (14). 

Furthermore, a greater number of childhood traumas correlates to a greater risk for chronic 

disease (15, 16).

Some studies indicate that trauma exposure or PTSD symptomatology constitutes a direct 

risk factor for CVD (2, 6), as a chronic stressor that generates physiological changes through 

hyperarousal of the autonomic nervous system and neuroendocrine system(17). Other 

studies suggest an indirect relationship between trauma or PTSD and CVD, mediated by 

behavioral factors, like smoking, sleep disturbance, food addiction, and alcohol abuse, that 

increase the risk of CVD (6, 18). Independent of PTSD, depression can lead to deteriorated 

health in trauma-exposed individuals (19). Depression can cause changes in the circulatory, 
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endocrine, and immune systems, which in turn alter the physiology of the coronary artery 

through the release of norepinephrine and cortisol (15).

McEwen and Stellar first proposed allostasis, the body’s adaptation to external stressors, as a 

psychobiological mechanism to explain the relationship between trauma/PTSD symptoms 

and CVD (20). With chronic stressors, allostasis is prolonged, causing long-term activation 

of neuroendocrine responses that can negatively impact health (19, 20). Response to 

previous trauma can increase allostatic load by chronically activating the hypothalamic-

pituitary axis (HPA) and the sympathetic nervous system (19), leading to long-term lowered 

or elevated levels of norepinephrine and cortisol, respectively (5, 19–21). Dysfunctional 

regulation of the HPA and the nervous system results in increased blood pressure and lipid 

levels (6). Neuroendocrine system fluctuations can increase immune function and induce 

overactive platelet function, resulting in the onset of atherosclerosis, another risk factor for 

CVD (6, 22).

Investigations of the link between PTSD and CVD have been conducted with specific 

populations of trauma survivors, including veterans, victims of terrorism, or certain 

professionals, like police or medical personnel (22–24). Race and ethnicity have been 

identified as possible confounders in previous studies because their samples have been 

composed primarily of non-Latino Whites (22), and thus racial/ethnic variation in the 

association between PTSD and CVD risk has not been adequately characterized (25).

Our aim is to explore whether the risk of CVD is different among those who have not 

experienced trauma, those who have a history of trauma without PTSD symptoms, those 

who have experienced trauma and developed any symptoms of PTSD, and those who have a 

diagnosis of PTSD. We also investigate whether these associations differ across ethnic/racial 

groups.

METHODS

Data

We utilized data from two samples of the Collaborative Psychiatric Epidemiology Surveys 

(CPES) pooled dataset - the National Latino and Asian American Study (NLAAS) and the 

National Comorbidity Survey Replication (NCS-R) (26–29). We excluded the National 

Survey of American Life (NSAL) sample, as we did not have data on cardiovascular disease. 

The studies, conducted between 2001 and 2003, share a common sampling strategy, 

allowing data to be treated as a single, nationally representative study (27). The sampling 

weights are inversely proportional to the selection probabilities, and are used in survey 

analysis for population level inferences (27). The data consist of a sample of those over the 

age of 18 in the non-institutionalized population of the contiguous United States. The 

sample (n=10,165) is comprised of 4,180 non-Latino Whites, 3,081 Latinos, 2,178 Asians, 

and 717 non-Latino Blacks. We only included participants of the NCS-R who completed the 

long survey and all participants from the NLAAS study.

The sample was drawn as household clusters and weighted to represent the U.S. population. 

Weighted response rates from the NLAAS (with interviews conducted in English, Spanish, 
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Mandarin, Tagalog, and Vietnamese) were 75.5% for Latinos and 65.6% for Asians (29). 

The response rate in the NCS-R (conducted in English) was 70.9%. The standard errors 

(SEs) of the estimates for all analyses consider the complex sample design. Study methods 

were approved by the Institutional Review Boards of all participating institutions and written 

informed consent was obtained from all participants.

Measures

PTSD—PTSD DSM-4 diagnoses were based on Version 3.0 of the Composite International 

Diagnostic Interview (CIDI) (30), a fully structured lay interview that generates diagnoses 

per the criteria of both the World Health Organization’s International Classification of 

Diseases, 10th Revision (31) and the American Psychiatric Association’s DSM, Fourth 

Edition Revised (DSM-4) (32). Disorders assessed included anxiety disorders (panic 

disorder, generalized anxiety disorder, agoraphobia without panic disorder, social phobia, 

posttraumatic stress disorder), mood disorders (major depressive disorder, dysthymic 

disorder) and substance use disorders (alcohol and drug abuse and dependence). As 

described elsewhere (33), generally good concordance was found between DSM-4 diagnoses 

based on the CIDI and those based on blinded clinical reappraisal interviews with the 

Structured Clinical Interview for DSM-4 (SCID) (34). However, previous studies suggest 

that the CIDI presents problems for assessing PTSD among Latinos (35). The CIDI quality 

was thus enhanced by including several methodologic improvements based on findings from 

the debriefing interviews (29, 30). Because CIDI assessed PTSD age-of onset 

retrospectively, special question sequence was added to improve accuracy of reporting. This 

specific sequence started with questions designed to highlight the importance of correct 

response: “can you remember your exact age the very first time when you had (the 
symptom).” Participants who answered “no” were then probed for a bound of uncertainty by 

asking the earliest age they could remember having the disorder. Onset was set at the upper 

end of the bound of uncertainty. Previous research has shown that this approach yields more 

plausible onset distributions than standard onset questions (36, 37). In our analyses, we 

assigned respondents to four categories that represented the range of trauma exposure and 

PTSD symptoms: no trauma exposure; trauma exposure without PTSD symptoms; trauma 

exposure and reported PTSD symptoms (but no diagnosis); and trauma exposure with PTSD 

diagnosis. To standardize PTSD diagnoses across the two surveys, reported reactions were 

based only on the worst traumatic event (as defined by the respondent). A list of the assessed 

traumatic events is provided (see Text, Supplemental Digital Content 1).

Cardiovascular disease—CVD was defined as having reported suffering myocardial 

infarction (AMI), stroke (CVA), or hypertension (HTA). The information was obtained 

through self-report, but respondents were asked whether they had ever received the medical 

diagnosis from a doctor.

We also conducted sensitivity analyses where CVD excluded hypertension to determine if 

results varied. Because around 60% of people who reported AMI and/or CVA also reported 

having hypertension, there is not enough sample to test the correlation of trauma and PTSD 

separately for each of the cardiovascular dysfunctions, especially for AMI and stroke.
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Clinical Factors—Since both the risk of PTSD and CVD increase in the presence of other 

psychiatric disorders, we adjusted for the presence of major depressive disorder, generalized 

anxiety disorder, and substance use disorder based on DSM-4 diagnoses from the WMH-

CIDI. We also adjusted for other variables that the literature has associated with increased 

cardiovascular risk, including diabetes, tobacco use, and body mass index (BMI).

Sociodemographic Factors—Four categories for race/ethnicity were obtained from 

self-reported data consistent with U.S. Census definitions (non-Latino White, non-Latino 

Black, Latino and Asian). As the largest group, non-Latino White was used as the reference 

category. Nativity was coded as a dichotomous variable (born in the U.S./immigrant), with 

born in the U.S. as the reference category. Sex was coded using a dichotomous variable 

(male/female) with male as the reference category. Age was a continuous variable. Marital 

status was categorized as married, never married, and widowed/separated/divorced, with 

married as the reference category. Education level was categorized based on the number of 

years of education (≤11, 12, 13-15 and ≥16) with less than 11 years of education as the 

reference category.

Social Support—We measured social support using selected survey items that were 

equivalent across the NLAAS and NCS-R. Participants were asked to report how often they 

spoke by phone or spent time with family or friends, as well as the degree to which they 

sought help or discussed concerns with family or friends. Both scales were transformed into 

a continuous variable with a range from 0 to 1, with higher scores indicating greater support.

Statistical Analyses—We described sociodemographic, clinical, and social support 

factors as well as the pattern of heart disease and trauma exposure for each disaggregated 

ethnic/racial subsample. To investigate the relation between traumatic experience and 

subsequent development of CVD, we restricted the sample by excluding 314 participants 

who reported having CVD before their exposure to trauma (n=9,842). Rao-Scott statistics 

from the Pearson χ2 test were used for testing racial/ethnic group differences. We then 

reported the prevalence rate of trauma and/or CVD across the four ethnic/racial groups in the 

full sample (n=10,165) and tested for mean differences in the prevalence rates across groups, 

using Wald test statistics. We assessed the relation of trauma/PTSD to the likelihood of 

having CVD in a benchmark logistic model that adjusted for sociodemographic 

characteristics, clinical, and social factors, using the restricted sample. The likelihood of 

having CVD was estimated for three groups – a group who had experienced trauma and 

reported no PTSD symptoms, a group who had experienced trauma and reported some 

PTSD symptoms, and a group who had experienced trauma and were classified as having a 

PTSD diagnosis (Model 1). This relation was further evaluated using different model 

specifications where known cardiovascular risk factors (BMI, current smoker, and diabetes; 

Model 2) and psychiatric conditions commonly associated with PTSD (major depressive 

disorder, generalized anxiety disorder, and substance abuse disorder; Model 3) were added 

into the benchmark model. Odds ratios of Trauma/PTSD severity categories were pair-wise 

compared. Significance of difference in the odds ratios were assessed using P-values from 

Wald test. Next, we present the results of our most complete model specification (the full 

model), which included an interaction term between PTSD diagnosis and each racial/ethnic 
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group. Our sensitivity analyses further tested two separate three-way interactions using the 

full model specification, i.e., interact PTSD diagnosis and racial/ethnic group interaction 

with sex and with age, respectively. All statistical analyses were conducted in Stata 14. 

Sampling weights designed for the combined NCS-R and NLAAS sample were used (27). 

The survey design was considered in calculating the SEs of the estimates, using the SVY 

package in Stata.

RESULTS

Sociodemographic, clinical, and social support factors and the pattern of heart disease and 

trauma exposure for each ethnic/racial group are presented in Table 1. Compared with non-

Latino Whites, there were more participants from minority groups (Latinos, Asians and non-

Latino Blacks) who were immigrants, between ages 18-65, and who lived below the poverty 

line in metropolitan areas. Latinos and non-Latino Blacks were more likely to have less 

education and be unemployed than their white counterparts. Although these variables are 

associated with an increased risk of PTSD (38), we found that a lower percentage of Asian 

and non-Latino Blacks reported experiencing some traumatic event in their life (64.8%, 

68.9% respectively). A higher percentage of non-Latino Whites reported experiencing some 

traumatic event without having symptoms of PTSD (71%). Consistent with previous studies 

(38), non-Latino Blacks had the highest rate of having experienced a traumatic event and 

being diagnosed with PTSD (77%).

We found differences in the prevalence rate of experiences of trauma, cardiovascular events, 

and both categories combined (has experienced trauma and had a cardiovascular event) 

across racial and ethnic groups (Table 2). Non-Latino Whites (84%) and non-Latino Blacks 

(82%) reported the highest rates of trauma and CVD. Non-Latino Blacks (35%) and non-

Latino Whites (29%) also reported the highest rates of CVD. The co-occurrence of trauma 

and CVD was highest for non-Latino Blacks (30%) and lowest for Asians (15%).

To understand the association between trauma exposure and the development of CVD, our 

sample in further analyses included all participants who had experienced a traumatic event 

and excluded those who reported having cardiovascular pathology before the age of the 

reported traumatic event. Table 3a shows the different logistic regression models that were 

tested to estimate the likelihood of having CVD based on the reported trauma/PTSD history. 

We adjusted for age and sex in Model 1. In Model 2, we additionally adjusted for variables 

that traditionally were related with an increased risk of cardiovascular events: BMI, tobacco 

dependence, and report of having diabetes in Model 1 to determine if these explained the 

relationship between PTSD and CVD. In Model 3, we additionally adjusted for psychiatric 

conditions that are frequently comorbid with PTSD: major depressive disorder, generalized 

anxiety disorder, and substance use disorder. When adjusted for age, sex and other 

sociodemographics (Model 1), all the conditions where trauma was present (trauma without 

PTSD symptoms, trauma and some PTSD symptoms and trauma and PTSD diagnosis) 

increase the likelihood of having CVD. When we included traditional cardiovascular risk 

factors in the model (Model 2), having trauma with some PTSD symptoms no longer 

significantly increases the likelihood of having CVD. In this model, having trauma with a 

PTSD diagnosis still significantly increases the likelihood of CVD (OR=2.62, 95% CI, 
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1.74-3.95). The link between trauma with no PTSD and CVD diagnosis appears to be 

accounted for by comorbid psychiatric diagnoses, so does the link between trauma with 

some PTSD symptoms and CVD diagnosis. Once we adjusted for the diagnoses of MDD, 

GAD, and substance use disorder, only PTSD diagnosis significantly increases the risk of 

CVD (Model 3 OR = 2.10, 95% CI, 1.32-3.33). We also identified positive age effects on 

development of CVD after controlling for a large set of cardiovascular risk factors (Model 

3). Our sensitivity analysis examined the observed relationship between PTSD diagnosis and 

CVD, with hypertension excluded from CVD, without finding significant changes to the 

relationship. However, because comorbidity of different CVD conditions was relatively high 

we also present distributions of CVD comorbidity in our sample to better understand the 

studied population (Table 3b).

The model in Table 4 includes interaction terms for race/ethnicity and PTSD diagnosis, with 

those who had not experienced trauma as the reference group. Having a concurrent PTSD 

diagnosis significantly increased the likelihood of having CVD for non-Latino Whites 

(OR=1.86, 95%CI, 1.10-3.17), Latinos (OR = 1.94, 95% CI 1.04-3.62), and non-Latino 

Blacks (OR=3.73, 95%CI, 1.76-7.91) except for Asians. We also tested whether the relation 

of PTSD diagnosis to CVD was different for minorities versus Whites using an Omnibus test 

for equality of the regression coefficients of concurrent PTSD diagnosis. Results of the 

Omnibus test suggested that, for minority groups, the relationship was not significantly 

different when compared to Whites (F (3,109) = 0.85, p=0.468). Given PTSD diagnosis was 

highly correlated to CVD, we concluded that a concurrent PTSD diagnosis is positively 

related to CVD, but there was not enough evidence to suggest a differential relationship for 

minorities as compared to Whites (Table 3a). The three-way interaction results from the 

sensitivity analyses suggested that there are no significant differences of the relationship 

between race/ethnicity and PTSD by age or by sex. We also tested whether the relationship 

between CVD diagnosis and age (stratified as 35-49 years; 50-65 years; 65+ years) differed 

from our main results, and found no significant differences by age or interaction with race/

ethnicity (see Tables S1-S2, Supplemental Digital Content 2 for results).

DISCUSSION

Using a nationally representative sample, we studied the relationship between CVD and 

trauma/PTSD. After controlling for variables that increase cardiovascular risk and restricting 

the sample to those who reported developing CVD after trauma exposure, we conclude that 

trauma alone or the presence of some PTSD symptoms appears to not be associated with an 

increased risk for CVD. However, presenting with clinical symptoms that meet diagnostic 

criteria for PTSD does significantly seem to increase the risk of CVD. Although many 

psychiatric illnesses are associated with PTSD (21), the risk of CVD associated with PTSD 

diagnosis remains significant, even after adjusting for depression, anxiety, and substance use 

and other risk factors of CVD. Results from our study open a new door for research that 

considers PTSD as a contributing factor for CVD. However, the underlying mechanisms of 

how PTSD leads to CVD development remain unclear, but may suggest that detrimental 

reactions to traumatic events confer risk for CVD, not the traumatic event itself.
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Trauma exposure or having PTSD symptoms may act as a limited stressor, whereas clinical 

levels of PTSD may represent both a cognitive and physiological response to processing 

traumatic events. Research has examined indirect physiological mechanisms that explain the 

link between cardiovascular risk and PTSD, based on alterations of the HPA axis and the 

autonomic nervous system. These alterations would lead to a neurohormonal imbalance of 

the pituitary gland, and an increased risk for metabolic syndrome (19, 39). Psychologically, 

the impact of trauma on health could operate through two processes: reactivation of stress 

pathways, or demands on the body related to symptom management through dissociation 

and suppression (5). Multiple traumas could have a cumulative effect on physical health 

independent of the presence of PTSD symptoms (12), and this relationship is due to 

excessive, chronic activation of physiological stress pathways. While our study is one of the 

first to show a strong association between PTSD diagnosis and CVD development after 

adjusting for many confounders, further research must identify the characteristics of 

traumatic experiences, including type, duration and severity, as well as the coping 

mechanisms which may influence the relationship between PTSD diagnosis and medical 

conditions. Relationship between specific CVD condition and PTSD diagnosis should be 

better studied in future research as our sample did not have enough power to study each 

condition separately.

We also investigated differences between ethnic/racial groups in patterns of trauma 

exposure/PTSD and CVD. Although non-Latino Whites reported the highest percentage of 

experiencing trauma, a greater percentage of non-Latino Blacks met diagnostic criteria for 

PTSD. This finding is consistent with previous research (38, 40), and may indicate that non-

Latino Blacks are at greater risk of exposure to hostile environments and racial 

discrimination that could exacerbate the risk of PTSD (38). Similarly, non-Latino Blacks 

have higher rates of cardiovascular events than other racial/ethnic groups (41). In our 

analysis, the risk of CVD increased in all racial/ethnic groups in the presence of a PTSD 

diagnosis, but the prevalence of PTSD was found to be higher in Blacks, indicating the 

importance of addressing the vulnerability of co-occurring PTSD and CVD. The 

“weathering hypothesis” links accumulated experiences of exclusion and discrimination to 

higher rates of impairing and disabling chronic health conditions among Blacks (42). 

Furthermore, biological evidence has demonstrated the long-term physical impact of 

discrimination and race-related stressors on Blacks as compared to whites (42, 43), 

including an increased risk of adiposity (44) and higher rates of hypertension among Black 

people (45). While we found an association between PTSD and CVD, the mechanisms 

linking PTSD and CVD remained mostly unexplained. Future studies should examine 

longitudinal pathways between the diagnosis of PTSD and subsequent health status to 

characterize the connection between PTSD and cardiovascular health.

Limitations

There are several limitations to consider. Some CVD risk factors were not available in the 

dataset, like prior diagnosis of dyslipidemia, nutritional habits, lifestyle, or taking drugs (e.g. 

antipsychotics), and thus could not be considered in the analyses. Studies have shown an 

association between PTSD and metabolic syndrome, independent of antipsychotic 

medication use (46, 47). These risk factors should be investigated in future studies to 
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determine if they attenuate the relationship of interest. The identification of CVD and related 

health factors was based on self-report and would exclude patients who are unaware of their 

health status. Use of cross-sectional data is also a limitation, although we limited the study 

sample to those who developed CVD after experiencing trauma. Finally, the reliability of 

WMH-CIDI for assessing PTSD among Latinos has been questioned and should be 

considered in interpreting results with caution (35).

Clinical implications

Patients who meet diagnostic criteria for PTSD should receive optimal mental health 

services to lessen CVD risk that may be related to adverse reactions from PTSD. There 

should be an emphasis on preventive interventions tailored for the non-Latino Black 

population, who were found to be at greater risk of PTSD and cardiovascular events. While 

not all patients who experience trauma will develop PTSD, the course of developing PTSD 

may in turn increase risk of CVD, highlighting the importance of prevention strategies at all 

points in the risk continuum. Population level interventions to cope with adverse reactions of 

PTSD and increase resilience and perceived control should be further tested and 

implemented as a preventive strategy for CVD (9, 48–50). At the individual level, 

interventions for PTSD should include strategies to promote physical health, reduce CVD 

risk factors, and ensure medical follow-up (9, 51, 52).

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

Sources of Funding

Work supported by National Institute on Drug Abuse Grant 5R01DA034952; National Institute of Mental Health 
supplement R01MH098374; and, by the National Institute on Minority Health and Health Disparities (NIMHD) of 
the National Institutes of Health under Award Number R01MD009719. Researchers are independent from funders.

References

1. Britvić D, Antičević V, Kaliterna M, Lušić L, Beg A, Brajević-Gizdić I, Kudrić M, Stupalo Ž, Krolo 
V, Pivac N. Comorbidities with Posttraumatic Stress Disorder (PTSD) among combat veterans: 15 
years postwar analysis. Int J Clin Health Psychol. 2015; 15:81–92.

2. Brudey C, Park J, Wiaderkiewicz J, Kobayashi I, Mellman TA, Marvar PJ. Autonomic and 
inflammatory consequences of posttraumatic stress disorder and the link to cardiovascular disease. 
Am J Physiol Regul Integr Comp Physiol. 2015; 309:R315–R21. [PubMed: 26062635] 

3. Goff DC, Lloyd-Jones DM, Bennett G, Coady S, D’Agostino RB, Gibbons R, Greenland P, 
Lackland DT, Levy D, O’Donnell CJ. 2013 ACC/AHA guideline on the assessment of 
cardiovascular risk. Circulation. 2014; 129:S49–S73. [PubMed: 24222018] 

4. World Health Federation. World Heart Federation. 2017. [cited 2017 11.27.2017]; Available from: 
https://www.world-heart-federation.org/resources/risk-factors/

5. D’Andrea W, Sharma R, Zelechoski AD, Spinazzola J. Physical health problems after single trauma 
exposure when stress takes root in the body. J Am Psychiatr Nurses Assoc. 2011; 17:378–92. 
[PubMed: 22142975] 

6. Coughlin SS. Post-traumatic stress disorder and cardiovascular disease. Open Cardiovasc Med J. 
2011; 5:164–70. [PubMed: 21792377] 

Vidal et al. Page 9

Psychosom Med. Author manuscript; available in PMC 2019 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.world-heart-federation.org/resources/risk-factors/


7. Zoellner LA, Bedard-Gilligan MA, Jun JJ, Marks LH, Garcia NM. The evolving construct of 
posttraumatic stress disorder (PTSD): DSM-5 criteria changes and legal implications. Psychol Inj 
Law. 2013; 6:277–89. [PubMed: 24470838] 

8. Vaccarino V, Goldberg J, Magruder KM, Forsberg CW, Friedman MJ, Litz BT, Heagerty PJ, Huang 
GD, Gleason TC, Smith NL. Posttraumatic stress disorder and incidence of type-2 diabetes: a 
prospective twin study. J Psychiatr Res. 2014; 56:158–64. [PubMed: 24950602] 

9. Vancampfort D, Rosenbaum S, Ward PB, Steel Z, Lederman O, Lamwaka AV, Richards JW, Stubbs 
B. Type 2 diabetes among people with posttraumatic stress disorder: systematic review and meta-
analysis. Psychosom Med. 2016; 78:465–73. [PubMed: 26867081] 

10. Kubzansky LD, Koenen KC, Spiro A, Vokonas PS, Sparrow D. Prospective study of posttraumatic 
stress disorder symptoms and coronary heart disease in the Normative Aging Study. Arch Gen 
Psychiatry. 2007; 64:109–16. [PubMed: 17199060] 

11. Sumner JA, Kubzansky LD, Elkind MS, Roberts AL, Agnew-Blais J, Chen Q, Cerdá M, Rexrode 
KM, Rich-Edwards JW, Spiegelman D. Trauma exposure and posttraumatic stress disorder 
symptoms predict onset of cardiovascular events in women. Circulation. 2015; 132:251–9. 
[PubMed: 26124186] 

12. Sledjeski EM, Speisman B, Dierker LC. Does number of lifetime traumas explain the relationship 
between PTSD and chronic medical conditions? Answers from the National Comorbidity Survey-
Replication (NCS-R). J Behav Med. 2008; 31:341–9. [PubMed: 18553129] 

13. Llabre MM, Schneiderman N, Gallo LC, Arguelles W, Daviglus ML, Franklyn Gonzalez I, Isasi 
CR, Perreira KM, Penedo FJ. Childhood trauma and adult risk factors and disease in Hispanics/
Latinos in the US: Results from the Hispanic Community Health Study/Study of Latinos (HCHS/
SOL) Sociocultural Ancillary Study. Psychosom Med. 2017; 79:172–80. [PubMed: 27606797] 

14. Rich-Edwards JW, Mason S, Rexrode K, Spiegelman D, Hibert E, Kawachi I, Jun HJ, Wright RJ. 
Physical and sexual abuse in childhood as predictors of early onset cardiovascular events in 
women. Circulation. 2012

15. Dong M, Giles WH, Felitti VJ, Dube SR, Williams JE, Chapman DP, Anda RF. Insights into causal 
pathways for ischemic heart disease. Circulation. 2004; 110:1761–6. [PubMed: 15381652] 

16. Thurston RC, Chang Y, Barinas-Mitchell E, von Känel R, Jennings JR, Santoro N, Landsittel DP, 
Matthews KA. Child abuse and neglect and subclinical cardiovascular disease among midlife 
women. Psychosom Med. 2017; 79:441–9. [PubMed: 27763988] 

17. Dennis PA, Kimbrel NA, Sherwood A, Calhoun PS, Watkins LL, Dennis MF, Beckham JC. 
Trauma and autonomic dysregulation: episodic—versus systemic—negative affect underlying 
cardiovascular risk in posttraumatic stress disorder. Psychosom Med. 2017; 79:496–505. [PubMed: 
28570433] 

18. Dennis PA, Watkins L, Calhoun PS, Oddone A, Sherwood A, Dennis MF, Rissling MB, Beckham 
JC. Posttraumatic stress, heart-rate variability, and the mediating role of behavioral health risks. 
Psychosom Med. 2014; 76:629. [PubMed: 25264973] 

19. Kendall-Tackett K. Psychological trauma and physical health: a psychoneuroimmunology approach 
to etiology of negative health effects and possible interventions. Psychol Trauma. 2009; 1:35.

20. Bedi US, Arora R. Cardiovascular manifestations of posttraumatic stress disorder. JAMA. 2007; 
99:642.

21. Wentworth BA, Stein MB, Redwine LS, Xue Y, Taub PR, Clopton P, Nayak KR, Maisel AS. Post-
traumatic stress disorder: a fast track to premature cardiovascular disease? Cardiol Rev. 2013; 
21:16–22. [PubMed: 22717656] 

22. Boscarino JA. A prospective study of PTSD and early-age heart disease mortality among Vietnam 
veterans: implications for surveillance and prevention. Psychosom Med. 2008; 70:668. [PubMed: 
18596248] 

23. Cohen BE, Marmar C, Ren L, Bertenthal D, Seal KH. Association of cardiovascular risk factors 
with mental health diagnoses in Iraq and Afghanistan war veterans using VA health care. JAMA. 
2009; 302:489–92. [PubMed: 19654382] 

24. Violanti JM, Andrew ME, Burchfiel CM, Dorn J, Hartley T, Miller DB. Posttraumatic stress 
symptoms and subclinical cardiovascular disease in police officers. Int J Stress Manag. 2006; 
13:541.

Vidal et al. Page 10

Psychosom Med. Author manuscript; available in PMC 2019 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



25. Edmondson D, Kronish IM, Shaffer JA, Falzon L, Burg MM. Posttraumatic stress disorder and risk 
for coronary heart disease: a meta-analytic review. Am Heart J. 2013; 166:806–14. [PubMed: 
24176435] 

26. Alegría M, Vila D, Woo M, Canino G, Takeuchi D, Vera M, Febo V, Guarnaccia P, Aguilar-Gaxiola 
S, Shrout P. Cultural relevance and equivalence in the NLAAS instrument: integrating etic and 
emic in the development of cross-cultural measures for a psychiatric epidemiology and services 
study of Latinos. Int J Methods Psychiatr Res. 2004; 13:270–88. [PubMed: 15719532] 

27. Heeringa SG, Wagner J, Torres M, Duan N, Adams T, Berglund P. Sample designs and sampling 
methods for the Collaborative Psychiatric Epidemiology Studies (CPES). Int J Methods Psychiatr 
Res. 2004; 13:221–40. [PubMed: 15719530] 

28. Jackson JS, Torres M, Caldwell CH, Neighbors HW, Nesse RM, Taylor RJ, Trierweiler SJ, 
Williams DR. The National Survey of American Life: a study of racial, ethnic and cultural 
influences on mental disorders and mental health. Int J Methods Psychiatr Res. 2004; 13:196–207. 
[PubMed: 15719528] 

29. Kessler RC, Berglund P, Chiu WT, Demler O, Heeringa S, Hiripi E, Jin R, Pennell BE, Walters EE, 
Zaslavsky A. The US National Comorbidity Survey Replication (NCS-R): design and field 
procedures. Int J Methods Psychiatr Res. 2004; 13:69–92. [PubMed: 15297905] 

30. Kessler RC, Üstün TB. The world mental health (WMH) survey initiative version of the world 
health organization (WHO) composite international diagnostic interview (CIDI). Int J Methods 
Psychiatr Res. 2004; 13:93–121. [PubMed: 15297906] 

31. World Health Organization. The ICD-10 classification of mental and behavioural disorders: clinical 
descriptions and diagnostic guidelines. World Health Organization; 1992. 

32. The American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 4th. 
Washington, DC: 2000. text rev

33. Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, Walters EE. Lifetime prevalence and 
age-of-onset distributions of DSM-IV disorders in the National Comorbidity Survey Replication. 
Arch Gen Psychiatry. 2005; 62:593–602. [PubMed: 15939837] 

34. First M, Spitzer R, Gibbon M, William J. Structured Clinical Interview fpr DSM-IV-TR Axis 1 
disorders, Research Version, Patient Edition (SCID-I/P). New York, NY: New York State 
Psychiatric Institute, Biometric research; 2002 73 Maxwell, M Bethesda, MD; 1992. 

35. Alegria M, Shrout PE, Torres M, Lewis-Fernández R, Abelson JM, Powell M, Interian A, Lin J, 
Laderman M, Canino G. Lessons learned from the clinical reappraisal study of the Composite 
International Diagnostic Interview with Latinos. Int J Methods Psychiatr Res. 2009; 18:84–95. 
[PubMed: 19507168] 

36. Green JG, McLaughlin KA, Berglund PA, Gruber MJ, Sampson NA, Zaslavsky AM, Kessler RC. 
Childhood adversities and adult psychiatric disorders in the national comorbidity survey 
replication I: associations with first onset of DSM-IV disorders. Arch Gen Psychiatry. 2010; 
67:113–23. [PubMed: 20124111] 

37. Knäuper B, Cannell CF, Schwarz N, Bruce ML, Kessler RC. Improving accuracy of major 
depression age-of-onset reports in the US National Comorbidity Survey. Int J Methods Psychiatr 
Res. 1999; 8:39–48.

38. Alegría M, Fortuna LR, Lin JY, Norris LF, Gao S, Takeuchi DT, Jackson JS, Shrout PE, Valentine 
A. Prevalence, risk, and correlates of posttraumatic stress disorder across ethnic and racial 
minority groups in the US. Med Care. 2013; 51:1114. [PubMed: 24226308] 

39. Dedert EA, Calhoun PS, Watkins LL, Sherwood A, Beckham JC. Posttraumatic stress disorder, 
cardiovascular, and metabolic disease: a review of the evidence. Ann Behav Med. 2010; 39:61–78. 
[PubMed: 20174903] 

40. Roberts AL, Gilman SE, Breslau J, Breslau N, Koenen KC. Race/ethnic differences in exposure to 
traumatic events, development of post-traumatic stress disorder, and treatment-seeking for post-
traumatic stress disorder in the United States. Psychol Med. 2011; 41:71–83. [PubMed: 20346193] 

41. Rojas J, Bermúdez V, Leal E, Aparicio D, Peña G, Acosta L, Finol F, Urdaneta A, Colmenares C, 
Almarza J. Origen étnico y enfermedad cardiovascular. Archivos Venezolanos de Farmacología y 
Terapéutica. 2008; 27:40–57.

Vidal et al. Page 11

Psychosom Med. Author manuscript; available in PMC 2019 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



42. Geronimus AT, Hicken M, Keene D, Bound J. “Weathering” and age patterns of allostatic load 
scores among blacks and whites in the United States. Am J Public Health. 2006; 96:826–33. 
[PubMed: 16380565] 

43. Geronimus AT, Pearson JA, Linnenbringer E, Schulz AJ, Reyes AG, Epel ES, Lin J, Blackburn EH. 
Race-ethnicity, poverty, urban stressors, and telomere length in a Detroit community-based 
sample. J Health Soc Behav. 2015; 56:199–224. [PubMed: 25930147] 

44. Albert MA, Williams DR. Invited commentary: Discrimination—an emerging target for reducing 
risk of cardiovascular disease? Am J Epidemiol. 2011; 173:1240–3. [PubMed: 21354989] 

45. Hicken MT, Lee H, Morenoff J, House JS, Williams DR. Racial/ethnic disparities in hypertension 
prevalence: reconsidering the role of chronic stress. Am J Public Health. 2014; 104:117–23. 
[PubMed: 24228644] 

46. Ahmadi N, Arora R, Vaidya N, Yehuda R, Ebrahimi R. Post-traumatic stress disorder is associated 
with increased incidence of insulin resistance and metabolic syndrome. J Am Coll Cardiol. 2013; 
61

47. Heppner PS, Lohr JB, Kash TP, Jin H, Wang H, Baker DG. Metabolic syndrome: relative risk 
associated with post-traumatic stress disorder (PTSD) severity and antipsychotic medication use. 
Psychosomatics. 2012; 53:550–8. [PubMed: 23157993] 

48. Elliot AJ, Mooney CJ, Infurna FJ, Chapman BP. Associations of Lifetime Trauma and Chronic 
Stress With C-reactive Protein in Adults Ages 50 Years and Older: Examining the Moderating 
Role of Perceived Control. Psychosom Med. 2017; 79:622–30. [PubMed: 28437379] 

49. Magruder KM, Kassam-Adams N, Thoresen S, Olff M. Prevention and public health approaches to 
trauma and traumatic stress: a rationale and a call to action. Eur J Psychotraumatol. 2016; 7:29715. 
[PubMed: 26996536] 

50. Steenkamp MM, Nash WP, Litz BT. Post-traumatic stress disorder: Review of the Comprehensive 
Soldier Fitness program. Am J Prev Med. 2013; 44:507–12. [PubMed: 23597815] 

51. Cohen BE, Edmondson D, Kronish IM. State of the art review: depression, stress, anxiety, and 
cardiovascular disease. Am J Hypertens. 2015; 28:1295–302. [PubMed: 25911639] 

52. Rosenbaum S, Vancampfort D, Steel Z, Newby J, Ward PB, Stubbs B. Physical activity in the 
treatment of post-traumatic stress disorder: a systematic review and meta-analysis. Psychiatry Res. 
2015; 230:130–6. [PubMed: 26500072] 

Vidal et al. Page 12

Psychosom Med. Author manuscript; available in PMC 2019 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Vidal et al. Page 13

TA
B

L
E

 1

So
ci

od
em

og
ra

ph
ic

, C
lin

ic
al

, a
nd

 S
oc

ia
l S

up
po

rt
 V

ar
ia

bl
es

 a
m

on
g 

th
e 

N
C

SR
 a

nd
 N

L
A

A
S 

Sa
m

pl
e 

(N
=

 9
84

2)

V
ar

ia
bl

es
N

on
-L

at
in

o 
W

hi
te

L
at

in
o

A
si

an
 A

m
er

ic
an

B
la

ck
/A

fr
ic

an
 A

m
er

ic
an

To
ta

l

n 
= 

40
32

n 
= 

29
91

n 
= 

21
36

n 
= 

98
42

n 
= 

98
42

%
SE

%
SE

Si
g

%
SE

Si
g

%
SE

Si
g

%
SE

B
or

n 
in

 U
S

a
a,

b
b,

c

 
U

S-
bo

rn
96

.8
0.

5
48

.9
2.

1
22

.6
2.

9
96

.1
1.

2
85

.9
1.

1

 
Im

m
ig

ra
nt

3.
2

0.
5

51
.1

2.
1

77
.4

2.
9

3.
9

1.
2

14
.1

1.
1

A
ge

 C
at

eg
or

y
a

a,
b

a,
b,

c

 
18

-3
4 

ye
ar

s
28

.7
1.

5
49

.4
1.

6
40

.2
1.

6
40

.7
3.

1
32

.5
1.

2

 
35

-4
9 

ye
ar

s
30

.9
1.

2
30

.7
1.

1
32

.8
1.

7
30

.7
2.

1
31

.0
0.

9

 
50

-6
5 

ye
ar

s
22

.7
1.

3
13

.0
0.

8
17

.6
1.

1
18

.0
1.

9
20

.9
1.

0

 
65

+
 y

ea
rs

17
.7

1.
2

6.
9

0.
8

9.
4

1.
6

10
.6

2.
3

15
.6

1.
0

G
en

de
r

a
b

a,
b,

c

 
M

al
e

47
.9

1.
2

52
.0

1.
5

47
.3

1.
2

42
.0

2.
1

48
.3

0.
9

 
Fe

m
al

e
52

.1
1.

2
48

.0
1.

5
52

.7
1.

2
58

.0
2.

1
51

.7
0.

9

M
ar

ita
l

a
a,

b
a,

b,
c

 
M

ar
ri

ed
55

.1
1.

5
51

.0
1.

6
64

.8
1.

9
26

.2
2.

6
54

.4
1.

2

 
N

ev
er

 M
ar

ri
ed

22
.6

1.
5

31
.1

1.
3

25
.6

1.
4

46
.3

3.
4

24
.5

1.
2

 
W

id
ow

ed
/D

iv
or

ce
d/

Se
pa

ra
te

d
22

.3
0.

8
17

.9
1.

1
9.

5
1.

0
27

.5
2.

3
21

.1
0.

7

E
du

ca
tio

n
a

a,
b

a,
b,

c

 
11

 y
ea

rs
 o

r 
le

ss
12

.8
1.

0
42

.3
1.

6
14

.8
1.

4
21

.8
2.

9
17

.3
0.

9

 
12

 y
ea

rs
31

.4
1.

7
27

.5
1.

0
17

.1
1.

2
35

.8
2.

4
30

.2
1.

3

 
13

 –
 1

5 
ye

ar
s

28
.9

1.
2

20
.0

1.
2

25
.3

1.
4

28
.8

1.
6

27
.4

0.
9

 
16

 y
ea

rs
 o

r 
m

or
e

26
.9

1.
4

10
.2

0.
9

42
.8

2.
0

13
.5

2.
0

25
.1

1.
1

E
m

pl
oy

m
en

t
a

b,
c

 
E

m
pl

oy
ed

66
.3

0.
9

65
.3

1.
6

65
.3

1.
4

62
.5

3.
4

66
.0

0.
8

 
U

ne
m

pl
oy

ed
4.

9
0.

5
7.

4
0.

9
6.

0
0.

6
3.

0
0.

7
5.

2
0.

4

 
O

ut
 o

f 
la

bo
r 

fo
rc

e/
ot

he
r

28
.8

1.
0

27
.4

1.
6

28
.7

1.
5

34
.5

3.
4

28
.7

0.
8

R
eg

io
n

a
a,

b
a,

b,
c

 
N

or
th

ea
st

20
.7

4.
0

14
.4

1.
2

15
.2

3.
3

17
.3

2.
8

19
.5

3.
2

Psychosom Med. Author manuscript; available in PMC 2019 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Vidal et al. Page 14

V
ar

ia
bl

es
N

on
-L

at
in

o 
W

hi
te

L
at

in
o

A
si

an
 A

m
er

ic
an

B
la

ck
/A

fr
ic

an
 A

m
er

ic
an

To
ta

l

n 
= 

40
32

n 
= 

29
91

n 
= 

21
36

n 
= 

98
42

n 
= 

98
42

%
SE

%
SE

Si
g

%
SE

Si
g

%
SE

Si
g

%
SE

 
M

id
w

es
t

28
.7

2.
6

9.
2

1.
6

9.
0

1.
9

17
.9

2.
6

24
.6

2.
0

 
So

ut
h

30
.6

3.
1

32
.0

3.
8

8.
5

1.
8

53
.5

3.
8

30
.1

2.
4

 
W

es
t

20
.0

2.
8

44
.3

3.
7

67
.3

4.
0

11
.3

1.
8

25
.8

2.
2

Po
ve

rt
y

a,
b

a,
c

 
A

bo
ve

 p
ov

er
ty

 le
ve

l
91

.0
0.

7
74

.3
1.

8
82

.6
1.

2
74

.2
3.

6
87

.8
0.

7

 
B

el
ow

 p
ov

er
ty

 le
ve

l
9.

0
0.

7
25

.7
1.

8
17

.4
1.

2
25

.8
3.

6
12

.2
0.

7

U
rb

an
ic

ity
a

c

 
N

on
-m

et
ro

 c
ou

nt
ie

s
26

.8
7.

1
8.

2
3.

7
3.

5
1.

6
19

.3
9.

0
22

.7
5.

9

 
M

et
ro

 c
ou

nt
ie

s
73

.2
7.

1
91

.8
3.

7
96

.5
1.

6
80

.7
9.

0
77

.3
5.

9

Fa
m

ily
 S

up
po

rt
a,

b
a,

b

 
Sc

al
es

 [
0-

1]
 M

ea
n 

(S
E

)
0.

7
0.

0
0.

7
0.

0
0.

6
0.

0
0.

7
0.

0
0.

68
0.

00
4

Fr
ie

nd
 S

up
po

rt
a,

b
a,

b,
c

 
Sc

al
es

 [
0-

1]
 M

ea
n 

(S
E

)
0.

7
0.

0
0.

5
0.

0
0.

6
0.

0
0.

6
0.

0
0.

66
0.

00
4

PT
SD

a,
b

b,
c

 
N

o 
T

ra
um

a,
 N

o 
PT

SD
16

.4
1.

0
25

.6
1.

4
29

.7
1.

4
18

.6
2.

1
18

.5
0.

9

 
T

ra
um

a,
 N

o 
PT

SD
71

.0
0.

8
65

.0
1.

5
64

.8
1.

3
68

.9
2.

2
69

.7
0.

7

 
T

ra
um

a,
 S

om
e 

PT
SD

 s
ym

pt
om

s
5.

5
0.

4
4.

8
0.

5
3.

5
0.

5
4.

8
0.

7
5.

3
0.

3

 
T

ra
um

a,
 P

T
SD

 D
ia

gn
os

is
7.

1
0.

6
4.

6
0.

4
1.

9
0.

5
7.

7
0.

8
6.

5
0.

5

A
ny

 F
or

m
al

 M
en

ta
l H

ea
lth

 S
er

vi
ce

 U
se

 D
ur

in
g 

Pa
st

 1
2 

M
on

th
s

a
a,

b

 
 

N
o

52
.8

1.
1

72
.3

1.
3

82
.0

1.
3

72
.6

2.
4

57
.6

1.
0

 
 

Y
es

47
.2

1.
1

27
.7

1.
3

18
.0

1.
3

27
.4

2.
4

42
.4

1.
0

A
ny

 F
or

m
al

 M
en

ta
l H

ea
lth

 S
er

vi
ce

 U
se

 in
 th

e 
Pa

st
a

a,
b

 
 

N
o

84
.8

0.
9

90
.4

0.
7

93
.6

0.
7

91
.8

1.
3

86
.2

0.
7

 
 

Y
es

15
.2

0.
9

9.
6

0.
7

6.
4

0.
7

8.
2

1.
3

13
.8

0.
7

N
ot

e:
 T

hi
s 

an
al

ys
is

 in
cl

ud
es

 4
64

9 
pa

rt
ic

ip
an

ts
 f

ro
m

 N
L

A
A

S 
an

d 
55

07
 p

ar
tic

ip
an

ts
 f

ro
m

 N
C

SR
-w

ho
 c

om
pl

et
ed

 th
e 

lo
ng

 f
or

m
 s

ur
ve

y.
 T

he
 s

am
pl

e 
fu

rt
he

r 
ex

cl
ud

es
 3

14
 p

ar
tic

ip
an

ts
 w

ho
 h

ad
 c

ar
di

ov
as

cu
la

r 
di

se
as

e 
be

fo
re

 e
xp

os
ur

e 
to

 tr
au

m
a.

 T
he

 to
ta

l n
um

be
r 

of
 p

ar
tic

ip
an

ts
 u

se
d 

in
 th

e 
an

al
yt

ic
al

 s
am

pl
e 

is
 9

84
2.

 S
um

m
ar

y 
st

at
is

tic
s 

ar
e 

ca
lc

ul
at

ed
 u

si
ng

 N
L

A
A

S_
N

C
S 

lo
ng

 f
or

m
 w

ei
gh

ts
 f

ro
m

 th
e 

C
PE

S 
st

ud
y.

a : S
ig

ni
fi

ca
nt

 d
if

fe
re

nc
e 

(p
 <

 .0
5)

 c
om

pa
re

d 
to

 W
hi

te
s;

b : S
ig

ni
fi

ca
nt

 d
if

fe
re

nc
e 

(p
 <

.0
5)

 c
om

pa
re

d 
to

 L
at

in
os

;

Psychosom Med. Author manuscript; available in PMC 2019 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Vidal et al. Page 15
c : S

ig
ni

fi
ca

nt
 d

if
fe

re
nc

e 
(p

 <
.0

5)
 c

om
pa

re
d 

to
 A

si
an

s.
 F

ur
th

er
 d

et
ai

l a
va

ila
bl

e 
up

on
 r

eq
ue

st
.

Psychosom Med. Author manuscript; available in PMC 2019 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Vidal et al. Page 16

TABLE 2

Prevalence of Trauma, Cardiovascular Disease Among the NCSR and NLAAS Sample (N=10156)

Prevalence Std. Errs. P-values

Ever had any trauma experience

 Non-Latino White 84% 0.01 <0.001

 Latino 75% 0.01

 Asian 71% 0.01

 Black/African American 82% 0.02

Ever had cardiovascular disease: stroke, heart attack, and high blood pressure

 Non-Latino White 29% 0.01 <0.001

 Latino 18% 0.01

 Asian 19% 0.02

 Black/African American 35% 0.03

Ever had both trauma and cardiovascular disease

 Non-Latino White 26% 0.01 <0.001

 Latino 16% 0.01

 Asian 15% 0.01

 Black/African American 30% 0.03

Note: This analysis includes 4649 participants from NLAAS and 5507 participants from NCSR-who completed the long form of survey. Prevalence 
rates and their standard errors are calculated using NLAAS_NCS long form weights from the CPES study. We tested whether prevalence rates are 
equal across racial/ethnic groups using Wald Chi-square test. p values from the test are reported.
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TABLE 3b

Distribution of Different Types of Cardiovascular Comorbidity(N=9842)

Pattern of illnesses % S.E. 95% CI

No CVD Illness 75.2% 0.006 74.1% 76.3%

Stroke Only 0.9% 0.002 0.7% 1.3%

Heart Attack Only 0.7% 0.001 0.4% 1.0%

Heart Disease Only 1.5% 0.001 1.2% 1.8%

High Blood Pressure Only 17.0% 0.006 15.9% 18.1%

Stroke and Heart Attack Comorbidity 0.0% 0.000 0.0% 0.1%

Stroke and Heart Disease Comorbidity 0.0% 0.000 0.0% 0.1%

Stroke and High Blood Pressure Comorbidity 0.8% 0.002 0.5% 1.4%

Heart Attack and Heart Disease Comorbidity 0.5% 0.001 0.3% 0.8%

Heart Attack and High Blood Pressure Comorbidity 0.5% 0.001 0.3% 0.8%

Heart Disease and High Blood Pressure Comorbidity 1.5% 0.002 1.2% 1.9%

Three Comorbidities 1.1% 0.002 0.8% 1.5%

All Four Comorbidities 0.3% 0.001 0.1% 0.5%
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TABLE 4

Ethnic/Racial Variations in Association of Trauma and/or PTSD Symptoms and the Likelihood of Having 

Cardiovascular Disease (N=9842)

OR 95% CI

No Trauma, No PTSD (Reference) 1.00 —

Trauma, No PTSD 1.26 [0.92,1.73]

Trauma, Some PTSD Symptoms 1.13 [0.67,1.90]

Trauma, PTSD Diagnosis × White 1.86* [1.10,3.17]

Trauma, PTSD Diagnosis × Latino 1.94* [1.04,3.62]

Trauma, PTSD Diagnosis × Asian 1.73 [0.58,5.19]

Trauma, PTSD Diagnosis × Black 3.73*** [1.76,7.91]

Race/ethnicity (ref=White)

 Latino 0.88 [0.68,1.15]

 Asian 1.44* [1.04,2.01]

 Black 1.87*** [1.36,2.57]

Nativity (ref=US-born)

 Immigrant 1.01 [0.78,1.29]

Age 1.07*** [1.06,1.08]

Gender (ref=Male)

 Female 0.61*** [0.50,0.74]

Marital Status (ref=Married)

 Never Married 0.98 [0.74,1.30]

 Widowed/Divorced/Separated 1.02 [0.82,1.28]

Education (ref=11 years or less)

 12 years 1.04 [0.77,1.40]

 13-15 years 0.98 [0.73,1.30]

 16 years or more 0.92 [0.68,1.25]

Employment (ref=Employed)

 Unemployed 1.59* [1.05,2.41]

 Out of labor force/other 1.11 [0.87,1.42]

Region (ref=Northeast)

 Midwest 0.94 [0.78,1.13]

 South 1.00 [0.77,1.29]

 West 0.97 [0.79,1.20]

Poverty (ref= Above poverty level) 1.00 [1.00,1.00]

 Below poverty level 1.00 [0.73,1.36]

Urbanicity (ref=Non-metro counties)

 Metro counties 0.73** [0.57,0.92]

Family support scale 0.94 [0.66,1.33]

Friend support scale 1.61** [1.14,2.28]
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OR 95% CI

BMI 1.09*** [1.07,1.11]

Current Smoker 1.19 [0.89,1.60]

Diabetes 2.66*** [1.89,3.75]

Major Depressive Disorder 1.36** [1.08,1.72]

General Anxiety Disorder 1.22 [0.97,1.53]

Substance Abuse (Alcohol or Drug) 1.21* [1.02,1.45]

P values from omnibus test for joint significance of the interactions 0.004

P values from omnibus test for racial differences in PTSD diagnosis coefficient 0.468

Observations 8852

Note. This analysis includes 4649 participants from NLAAS and 5507 participants from NCSR who completed the long form survey. The sample 
further excludes 314 participants who had cardiovascular disease before exposure to trauma. The total number of participants used in the analytical 
sample is 9842. Observations with missing values in the covariates are list wise deleted. Predictions are based on NLAAS_NCSR long form 
weights. Results are presented as Odds Ratios from logistic regressions.

*
p < .05,

**
p < .01,

***
p < .001.
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