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Abstract

Background: This study examined the association between the type, and cumulative number of lifetime potentially
traumatic events (PTEs), and chronic physical conditions, in a South African sample. PTE exposures have been associated
with an increased risk for a wide range of chronic physical conditions, but it is unclear whether psychiatric disorders
mediate this association. Given the established differences in trauma occurrence, and the epidemiology of posttraumatic
stress disorder (PTSD) in South Africa relative to other countries, examining associations between PTEs and chronic
physical conditions, particularly while accounting for psychiatric comorbidity is important.

Methods: Data were drawn from the South African Stress and Health Study, a cross-sectional population-representative
study of psychological and physical health of South African adults. Twenty-seven PTEs, based on the World Health
Organization Composite International Diagnostic Interview Version 3.0, DSM-IV PTSD module were grouped into seven
PTE types (war events, physical violence, sexual violence, accidents, unexpected death of a loved one, network events,
and witnessing PTEs). Five clusters of physical conditions (cardiovascular, arthritis, respiratory, chronic pain, and other
health conditions) were examined. Logistic regressions assessed the odds of reporting a physical condition in relation
to type and cumulative number of PTEs. Cochran-Armitage test for trend was used to examine dose-response effect
of cumulative PTEs on physical conditions.

Results: After adjusting for sociodemographic variables and psychiatric disorders, respondents with any PTE had
increased odds of all assessed physical conditions, ranging between 1.48 (95 % CI: 1.06–2.07) for arthritis and 2.07
(95 % CI: 1.57–2.73) for respiratory conditions, compared to those without PTE exposure. Sexual violence, physical
violence, unexpected death of a loved one, and network PTEs significantly increased the odds of all or nearly all the
physical conditions assessed. There was a dose-response relationship between number of PTEs and increased odds
of all physical conditions.

Conclusions: Results from this study, the first in an African general population, are consistent with other
population-based studies; PTEs confer a broad-spectrum risk for chronic physical conditions, independent
of psychiatric disorders. These risks increase with each cumulative PTE exposure. Clinically, comprehensive
evaluations for risk of mental and physical health morbidities should be considered among PTE survivors.
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Background
Exposure to potentially traumatic events (PTE) has been as-
sociated with a range of physical health problems (eg [1–4])
with effect sizes similar to PTE-consequent mental health
outcomes [5, 6]. This presents a significant public health
concern given the rates of PTE occurrence and posttrau-
matic stress disorder (PTSD) prevalence in South Africa
[7], and the high and rising burden of non-communicable
diseases in Africa [8]. Thus, examining the link between
PTEs, their mental health sequelae, and chronic physical
conditions is important.
PTEs have been associated with a wide range of bio-

markers (eg, immune system inflammation, cortisol re-
sponse) representing mechanisms believed to underlie
health problems [9]. Several disease states including car-
diovascular disease [3, 10–12], chronic pain [13–16] and
headaches [17], arthritis and other autoimmune diseases
[4, 18–20], pulmonary problems [3, 21, 22], Type II
diabetes [23–26], digestive problems [26], and even dis-
ease mortality [27, 28] have been related to PTEs. Studies
examining violence exposure-witnessing or experiencing-
including intimate partner violence, physical and/or sexual
abuse [10, 29–31], as well as motor vehicle accidents [32],
and combat exposure [12, 14, 27], among other trauma
types, suggest that exposure to PTEs and/or developing
PTSD are risk factors for physical health conditions.
Despite this burgeoning literature, some key issues re-

main under examined. First, there is debate as to whether
PTE exposure itself is a sufficient risk factor for poor health,
or whether PTE sequelae, particularly PTSD, are necessary
factors [33–35] for chronic physical health problems. Relat-
edly, while several studies have shown a dose-response
between exposure to number of PTEs and increased risk of
physical health problems (eg [1, 17, 19, 36]), some reports
suggest that cumulative PTE exposure may be confounded
with PTSD [37–39]. Unraveling these issues has important
implications for public health policy, since prevalence rates
of PTE exposure are significantly higher than PTSD [40].
Accordingly, this also has implications for how intervention
efforts are targeted-will treating PTSD also address the risk
for poor physical health sequelae, or is a more comprehen-
sive preventive approach to trauma exposure warranted?
Thus far, when compared to studies focused on specific
types of trauma, findings from population-based studies
that examine lifetime cumulative PTE exposure, including
samples from the United States [19] and cross-national data
[1, 41], suggest that exposure to PTEs and PTSD are inde-
pendently associated with physical health outcomes. Based
on these findings, this study sought to investigate the asso-
ciation between both the type and cumulative number of
lifetime PTEs, and chronic physical conditions. Relatedly,
this study also aims to provide evidence to guide interven-
tions designed to address PTE sequelae and chronic phys-
ical conditions, particularly in South Africa. Second, it is

notable that most studies examining the impact of PTEs on
physical health have been carried out in the U.S. and other
relatively high-income countries. There is some evidence to
suggest that these associations may vary by country [1].
Additionally, previous work on PTEs and PTSD in South
Africa has shown that these distributions differ significantly
from those seen in more developed countries [7]. There-
fore, this study also seeks to highlight areas of future
inquiry to understand the impact of PTEs in South Africa.

Methods
Data source and study population
Data were drawn from the South Africa Stress and
Health Study (SASH), the first survey of physical and
psychological trauma and concomitant disorders among
a population-representative sample of South African
adults ages 18 and older [42]. The cross-sectional survey
was administered between January 2002 and June 2005,
using a fully structured pencil and paper questionnaire
in one of the six major languages in South Africa. Hu-
man subjects committees of the University of Michigan,
Harvard Medical School, and the Medical University of
Southern Africa approved all study recruitment, consent,
and field procedures. The study sample was created
using a multistage, area probability sample of civilian
non-institutionalized adults living in households and group
hostels, identified through use of 2001 South African Cen-
sus of Enumerations Areas. Detailed study rationale and
methodology has been previously published [42]. A total of
5000 individuals were initially selected, and 4433 (87.1 %)
were interviewed. Due to various exclusion criteria, the final
study sample included 4351 (85.5 %) individuals. Final
survey data were weighted to adjust for sample clustering,
participant selection probabilities, and non-response rates.
Additionally, data were weighted to reflect the demographic
frequencies of gender, age, race, and geography according
to the 2001 South Africa Census [43].

Measures
Potentially traumatic events
A total of 27 PTEs were included as separate exposures.
Measures were taken from the World Health Organization
(WHO) Composite International Diagnostic Interview
(CIDI) Version 3.0, Diagnostic and Statistical Manual of
Mental Disorders-IV (DSM-IV) [44] PTSD module, a fully
structured pencil and paper questionnaire for use by inter-
viewers without any clinical experience [45]. Lifetime ex-
posure to 27 PTEs were categorized into seven types: war
events (combat, relief worker in a war zone, civilian in a
war zone, civilian in a region of terror, refugee and pur-
posely injured, tortured or killed someone), physical vio-
lence (physical abuse by caregiver, physical assault by
spouse or romantic partner, physical assault by someone
else, mugged or threatened with a weapon, and kidnapped),
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sexual violence (raped, sexually assaulted, and stalked), acci-
dents (toxic chemical exposure, automobile accident, nat-
ural disaster, man-made disaster, and other life-threatening
accident), unexpected death of a loved one, network events
involving others (having a child with a serious illness, trau-
matic event occurring to a loved one, and accidentally caus-
ing serious injury or death), and witnessing (witnessing a
death, seeing a dead body or someone seriously hurt, seeing
atrocities, and witnessing domestic violence). The question-
naire also asked respondents to report private/other PTEs,
which were not included in these analyses due to inad-
equate statistical power. Complete sample characteristics of
PTEs have been previously published [7]. Because the out-
comes of interest were physical conditions, life-threatening
illness was not included as a PTE. A variable representing
the total number of PTEs was also created by summing the
number of events an individual reported having experi-
enced (from 0 to 27). The SASH did not capture the num-
ber of times any one PTE was experienced, so PTEs were
counted only once for each reported type. PTE types were
examined as dichotomous variables (yes/no), and as a cu-
mulative exposure (0–27).

Physical health
Physical health outcomes were queried for 20 conditions
using a dichotomous self-report module for previous
year incidence. The conditions were then aggregated by
type in order to maintain adequate statistical power. There
were five final categories: cardiovascular disease (heart
disease, high blood pressure, stroke, heart attack), arthritis,
respiratory conditions (asthma, other chronic lung disease,
seasonal allergies), chronic pain (chronic back or neck
problems, frequent/severe headaches, other chronic pain),
and other conditions (tuberculosis, malaria, diabetes, ulcer,
thyroid, neurological conditions, HIV/AIDS, epilepsy, can-
cer). An additional variable was created to represent any
previous year physical condition (yes/no). Self-report mod-
ules of this type have shown good reliability [46, 47] and
fair validity [48].

Mental and substance use disorders
Mental health symptoms were collected using the CIDI
3.0 tool, in order to determine lifetime mental disorder
prevalence. Diagnoses were based on DSM-IV criteria.
The mental disorders included in this study are mood
disorders, anxiety disorders, and substance use disorders.
PTSD, based on the WHO CIDI scale of 27 PTEs, was
analyzed separately from other anxiety disorders.

Demographic covariates
Six sociodemographic variables were included in final
study models, including sex, age (18–29, 30–44, 45–59, 60
+ years), marital status (married, previously married and
never married), education (low (0–1 years), low-average

(2–7 years), high-average (8–12 years) and high (13+
years), employment status (employed, homemaker, retired
and other (including unemployed and students), and race
(Black, White, Indian/Asian, and Colored, a historical
South African classification for a heterogeneous racial
group from mixed ancestry) [49]. The sociodemographic
variables age and education were grouped categorically
and were analyzed using dummy variables. Variables were
selected and organized according to a previously pub-
lished article on PTEs and PTSD epidemiology in the
SASH sample [7].

Analysis
Frequency testing
The study examined the association between both type
and number of cumulative lifetime PTEs and previous
year physical health conditions. To accurately capture
the association of interest, only individuals who reported
PTEs prior to the onset of any physical condition were
included. Rao-Scott chi-square tests were used to deter-
mine whether demographic groups reported statistically
significant differences in the frequency of previous year
physical conditions, as well as the number of cumulative
reported PTEs. The Cochran-Armitage test for trend
was used to examine whether the binomial proportions
of physical conditions were statistically significantly dif-
ferent with each cumulative PTE [50].

Logistic regression modeling
The odds of reporting a physical condition were tested
among respondents who reported each type and cumula-
tive number of PTEs using logistic regression modeling.
Final models were adjusted for sex, age, education, em-
ployment, marital status, race/ethnicity, and any mood,
anxiety, or substance use disorder, and PTSD. All tests
were completed in STATA using weighted analysis as de-
scribed in the study population description [51].

Results
Prevalence of physical conditions and potentially
traumatic events (PTEs)
See Table 1 for full results. The most commonly reported
physical condition was chronic pain (46.6 %). Up to 60.2 %
of the sample reported having at least one physical condi-
tion. Female respondents reported a higher prevalence of
all conditions that was statistically significant in all cases
except respiratory conditions. Groups with the highest
prevalence of physical conditions were female, age 60+,
previously married, highly educated (13+ yrs), and worked
as a homemaker. Further, prevalence of mental disorders
among those who reported any physical condition ranged
from 61.2 % for substance use disorders to 93.4 % for PTSD,
evidence of high comorbidity between lifetime mental disor-
ders and physical conditions. The most commonly reported
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Table 1 Prevalence of physical conditions among sociodemographic groups and PTE types (n = 4351)

Type of physical condition (%)a

Total sample Arthritis Cardio-vascular Respiratory Chronic pain Other Condition Any physical condition

Total (n; %) 4351 (100 %) 455 (10 %) 915 (19.5 %) 843 (19.1 %) 2055 (46.6 %) 729 (16.5 %) 2656 (60.2 %)

Sex

Female 53.6 13.7 25.9 19.6 53.6 18 66.8

Male 46.4 5.8 12.2 18.6 38.5 14.9 52.6

p-value* <.0001 <.0001 0.434 <.0001 0.009 <.0001

Age

18–29 39.1 2.4 5.7 17.8 38.9 9.3 49.1

30–44 32.1 7.1 15.4 19.1 46.4 16.6 59.8

45–59 20 19.2 37.7 20.5 54.2 24.5 72.2

60+ 8.7 33.6 55.2 22.7 64.1 29.5 83.3

p-value* <.0001 <.0001 0.193 <.0001 <.0001 <.0001

Marital Status

Currently married 50.6 13 25 20.2 51.6 19.4 64.8

Previously married 6.5 19.7 39.2 15.6 55.1 20.3 76.6

Never Married 42.9 5.2 10.3 18.7 39.8 12.7 52.7

p-value* <.0001 <.0001 0.219 <.0001 <.0001 <.0001

Education

Low (0–2 years) 15.2 6.9 12 20.9 39.8 13.4 53.4

Low-avg (3–7 years) 58.3 7.1 14.5 18.2 43 13.7 56.5

High-avg (8–12 years) 17.4 18.3 34.3 20.3 59.1 23.1 73

High (13+ yrs) 9.1 19.2 36.8 21 59 25.2 73.6

p-value* <.0001 <.0001 0.582 <.0001 <.0001 <.0001

Employment status

Employed 49.7 7.2 16.5 19.2 42.6 15 58

Unemployed 30.8 12 19.3 19.3 51.9 18.8 64.1

Homemaker 9.8 34.2 55.5 22.4 66.6 31.1 86.4

Retired 2.6 31.5 57.1 28.2 65.3 26.6 81.5

Other 7.1 14.7 20.2 20.7 42.2 14.8 56.6

p-value* <.0001 <.0001 0.561 <.0001 <.0001 <.0001

Race

White 9.4 12.4 18.9 20.6 36.6 17.4 56.6

Black 75 9.6 19.9 18.8 48.6 16.9 61

Colored 10.2 11.5 19.5 19.4 43.1 13.4 57.8

Indian 3.1 9.8 15.9 25.3 48.2 17 66.1

Other 2.3 9.3 15.8 13.6 34.9 14.9 49.2

p-value* 0.631 0.802 0.577 0.01 0.604 0.255

Type of PTE

War 11.2 10.4 21.5 31.9 50 21.5 65.6

p-value* 0.795 0.382 <.0001 0.276 0.009 0.073

Physical violence 32.9 10.6 21.7 24.3 55.6 20.6 67.8

p-value* 0.36 0.029 <.0001 <.0001 0.0003 <.0001

Sexual violence 28.4 14.1 26.8 27.9 60.1 25 72.8

p-value* <.0001 <.0001 <.0001 <.0001 <.0001 <.0001
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PTE types were physical violence (32.9 %), sexual violence
(28.4 %), and unexpected death of a loved one (31.3 %).
Overall, the frequencies of any reported physical condition
were elevated among respondents who experienced all PTE
types, ranging from 64.7 % (witnessing) to 79.2 % (network
trauma).

Frequency of cumulative PTE exposure
See Table 2 for full results. Respondents reporting zero
PTEs with the greatest frequency were mostly female,
aged 18–29, never married, highly educated (13+ yrs),
employed as a homemaker, and identified as ‘colored’.
Conversely, groups reporting the highest frequency of 5
+ PTEs were mostly male, aged 30–44, with low (0–1
years) education, and identified their employment status
and race as “other”.

Odds ratios of physical conditions after exposure to PTEs
See Table 3 for detailed results. Compared to those report-
ing no PTE exposure, respondents with any PTE exposure
had increased odds of reporting all assessed physical
conditions, ranging between 1.48 (95 % CI: 1.06–2.07) for
arthritis and 2.07 (95 % CI: 1.57–2.73) for respiratory
conditions, after adjusting for sex, age, education, employ-
ment, marital status, race/ethnicity, and any mood, anx-
iety, PTSD, or substance use disorder.
Similarly, the odds of reporting any type of physical

condition were significantly higher for individuals who
reported experiencing all types of PTEs except war
events or accidents; odds ranged between 1.41 (95 % CI:
1.02–1.93) among those who witnessed violence to 2.48
(95 % CI: 1.72–3.58) among those who experienced
network events involving others. The odds of reporting
any of the physical conditions were significantly elevated
among individuals who experienced sexual violence or
unexpected death of a loved one.

Odds ratios of physical conditions by accumulated lifetime
PTEs
See Table 4 for detailed results. Compared to individuals
who reported no lifetime PTE exposure, the odds of phys-
ical conditions generally increased with each accumulated
PTE. Individuals who reported one PTE exposure had
increased odds for respiratory conditions; 62 % higher than
the reference (95 % CI: 1.17–2.25). Among individuals with
two or more PTEs, the odds of cardiovascular, respiratory,
chronic pain, other health conditions, or any physical health
condition were significantly higher. Among those with 4 or
more PTEs, the odds of reporting arthritis, or any of the
other physical conditions were significantly higher than for
those without PTE exposure.

Trends in prevalence of physical conditions by accumulated
lifetime PTEs
As shown in Fig. 1, there was an overall trend for an in-
crease in the prevalence of all physical conditions with an
increase in the number of reported lifetime PTEs. This
trend is best illustrated with chronic pain, though it was
statistically significant (p < .0001) for all physical conditions.
A similar trend was seen in the association between cumu-
lative number of PTEs and cumulative number of physical
conditions (data available upon request).

Discussion
This study found consistent evidence of associations be-
tween PTE exposures and increased risk for a wide
range of chronic physical health conditions. These asso-
ciations were independent of PTSD, other mental disor-
ders, and sociodemographic factors. With respect to
cumulative lifetime PTEs, findings suggest a linear dose-
response association between number of PTEs experi-
enced and prevalence of all physical conditions. This
trend was most prominent with chronic pain, which was
also the most prevalent physical condition. The dose-
response relationship observed between multiple PTE

Table 1 Prevalence of physical conditions among sociodemographic groups and PTE types (n = 4351) (Continued)

Accident 6.3 7.9 22.3 28.5 56.2 28 69

p-value* 0.332 0.226 0.002 0.015 <.0001 0.012

Unexpected death 31.3 14.1 26.4 24.6 56 21.5 70

p-value* <.0001 <.0001 <.0001 <.0001 0.0003 <.0001

Network trauma 11.3 19.2 35 22.2 65.6 26.4 79.2

p-value* <.0001 <.0001 0.128 <.0001 <.0001 <.0001

Witness 23.3 10.7 20.7 24.5 53.6 22.1 64.7

p-value* 0.539 0.357 <.0001 0.0003 <.0001 0.015

Any trauma 66.8 11.6 22.4 22.8 52.3 19.5 66

p-value* <.0001 <.0001 <.0001 <.0001 <.0001 <.0001
aTotals represent the column totals for each demographic sub-population
*P-values represent the chi-sq test for differences in the frequency of PTE exposure among groups reporting each physical condition vs. not reporting that
physical condition
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exposures and increasing risk of a chronic physical con-
ditions is well established in population-based [1, 19, 36,
37, 41] and other studies (eg [17, 21]).
This study is the first to examine the association between

PTE exposure and chronic physical conditions in an African
general population sample. Among other population-based
studies controlling for mental disorders including PTSD, a
14-country cross-national study, and a U.S-based national
sample, both reported increasing risk for a range of chronic
physical health conditions with greater exposures to
lifetime PTEs [1, 36]. However, in another study from

the U.S, with a predominately African American sam-
ple, from Detroit, Michigan, Keyes and colleagues [19]
reported a dose-dependent positive relationship only in
relation to assaultive violence or other threats to phys-
ical integrity and risk of an arthritic condition. The
study did not find similar associations for other types
of PTEs or other health conditions.
Our study also found an increased risk of comorbidity

in physical conditions with increasing numbers of PTEs.
Specifically, those who reported only one lifetime PTE
had a significantly higher risk for respiratory conditions

Table 2 Prevalence of cumulative Potentially Traumatic Events (PTEs) among sociodemographic groups (n = 4351)

Cumulative lifetime PTEs (%)a Any PTE % with PTSD

0 1 2 3 4 5+ p-value % p-value % p-value

Total (n; %) 1309
(27.8 %)

1005
(23.1 %)

917
(21.6 %)

591
(14.3 %)

328
(8.1 %)

199
(5.1 %)

<.0001 3040
(72.2 %)

<.0001 91
(2.2 %)

<.0001

Sex

Female 27.7 23.6 21.7 14.6 8.3 4 <.0001 52.6 0.098 2.5 0.327

Male 25.4 19.8 21.4 15.3 10.7 7.4 47.4 1.9

Age

18–29 31.1 23.5 19.6 14.3 6.9 4.7 0.092 68.9 0.008 1.4 0.168

30–44 25.6 21.8 22.8 15.3 8.5 6 74.4 2.4

45–59 24.1 23.7 23.1 13.9 9.9 5.4 75.9 3.2

60+ 29.8 23.4 23.6 11.6 8.1 3.5 70.2 3.1

Marital Status

Currently married 26.1 22 23.1 14.2 9.2 5.4 0.009 73.9 0.013 2.4 0.001

Previously married 21 27.2 17.4 19.4 10.2 4.8 79 6.9

Never Married 30.8 23.5 20.6 13.8 6.4 4.8 69.2 1.3

Education

Low (0–2 years) 23.2 23.8 23.4 15.2 8.6 5.8 0.459 76.8 0.069 3.2 0.164

Low-avg
(3–7 years)

27.9 22.8 21.4 14.3 8.1 5.5 72.1 1.8

High-avg
(8–12 years)

30.3 21.7 23.1 13.2 7.4 4.4 69.7 2.5

High (13+ yrs) 29.7 25.3 18.4 15.2 8.6 2.9 70.3 2.8

Employment status

Employed 23.2 21.3 23.5 16 10.1 5.9 0.492 76.8 0.246 2.4 0.173

Unemployed 21.7 23 22.1 16.3 9.4 7.6 78.3 2.2

Homemaker 27.1 20.2 27.4 11.9 10.3 3.2 72.9 5.2

Retired 25.6 25 24.6 13.5 4.2 6.9 74.4 6.5

Other 17.6 26.9 17.5 19.3 9.2 9.5 82.4 1.7

Race

White 26.6 23.2 23.4 11.7 10.8 4.3 0.10 73.4 0.155 3.8 0.118

Black 27.1 22.7 22 15 7.7 5.5 72.9 2

Colored 35 24.4 17.3 13 7.7 2.6 65 3.1

Indian 24.3 26.6 28.9 10.9 4.7 4.5 75.7 0.2

Other 26.1 25 12.9 12.3 15.2 8.5 73.9 2.9
aDoes not include the PTE 'life-threatening illness’
P-values represent the differences in trends in the cumulative number of lifetime PTEs among demographic groups

Atwoli et al. BMC Psychiatry  (2016) 16:214 Page 6 of 10



only. Among individuals with two or more PTEs, the
odds of having cardiovascular, respiratory, chronic pain,
other problems, or any physical health condition, were
significantly higher than those without PTE exposure.
Finally, exposure to four or more PTEs was associated
with increased risk of all the physical conditions exam-
ined. Our findings are consistent with studies suggesting
“broad-spectrum effects” of PTEs and risk for a range of
chronic physical problems [1, 41].
Compared to those individuals reporting no PTE expos-

ure, respondents with any PTE exposure had increased

odds of all assessed physical conditions. However, specific
PTE types-sexual violence, physical violence, unexpected
death of a loved one, and network PTEs-were associated
with greater odds for most of the physical conditions
assessed. While Keyes and colleagues (2013) found specific
effects for assaultive violence or other threats to physical
integrity only, our findings are more consistent with other
studies reporting physical health problems following expos-
ure to a range of PTEs [1].
This study also found that the odds of any type of phys-

ical condition were significantly higher for individuals

Table 3 Multivariable odds ratios between each type of PTE and previous year physical conditions (n = 4351)

Type of physical condition (OR, 95 % CI)

PTE Type Arthritis Cardio-vascular Respiratory Chronic pain Other Condition Any physical condition

None Ref Ref Ref Ref Ref Ref

War 1.33 1.38 2.27 1.40 1.27 1.37

(0.86–2.05) (0.95–2.0) (1.55–3.31) (0.97–2.02) (0.82–1.96) (0.96–1.95)

Physical violence 1.32 1.56 1.50 1.69 1.73 1.61

(0.99–1.76) (1.25–1.96) (1.18–1.89) (1.39–2.07) (1.34–2.24) (1.25–2.08)

Sexual violence 1.56 1.52 1.76 2.06 1.71 1.97

(1.19–2.05) (1.12–2.04) (1.36–2.29) (1.64–2.58) (1.35–2.17) (1.57–2.48)

Accident 0.97 1.06 1.58 1.31 2.08 1.29

(0.56–1.71) (0.66–1.7) (1.03–2.43) (0.76–2.25) (1.44–3.0) (0.73–2.27)

Unexpected death 1.49 1.57 1.56 1.49 1.40 1.51

(1.14–1.94) (1.22–2.02) (1.25–1.94) (1.22–1.81) (1.04–1.89) (1.2–1.9)

Network trauma 1.71 1.84 1.18 2.27 1.89 2.48

(1.16–2.53) (1.36–2.5) (0.86–1.61) (1.7–3.04) (1.3–2.75) (1.72–3.58)

Witness 1.09 1.33 1.62 1.60 1.57 1.41

(0.72–1.64) (0.98–1.8) (1.28–2.07) (1.2–2.14) (1.13–2.19) (1.02–1.93)

Any trauma 1.48 1.71 2.07 1.74 1.76 1.67

(1.06–2.07) (1.22–2.41) (1.57–2.73) (1.37–2.21) (1.32–2.36) (1.34–2.09)

Model is adjusted for sex, age, education, employment, marital status, race/ethnicity, and any mood, anxiety, PTSD, or substance use disorder

Table 4 Multivariable odds ratios between the number of lifetime PTEs and previous year physical conditions (n = 4351)

Type of physical condition (OR, 95 % CI)

Cumulative lifetime PTEs Arthritis Cardio-vascular Respiratory Chronic pain Other Any physical condition

0 Ref Ref Ref Ref Ref Ref

1 1.12 1.27 1.62 1.06 0.96 1.10

(0.71–1.77) (0.86–1.89) (1.17–2.25) (0.77–1.45) (0.65–1.4) (0.84–1.44)

2 1.26 1.99 2.53 1.59 1.51 1.68

(0.82–1.93) (1.35–2.92) (1.73–3.69) (1.15–2.2) (1.06–2.17) (1.26–2.24)

3 0.95 1.469 2.19 1.95 2.30 1.98

(0.63–1.42) (0.91–2.36) (1.54–3.11) (1.4–2.72) (1.63–3.25) (1.4–2.79)

4 2.99 2.49 3.96 3.59 3.05 3.76

(1.86–4.8) (1.67–3.71) (2.57–6.11) (2.41–5.35) (1.91–4.85) (2.48–5.7)

5+ 3.17 4.0 4.60 4.8 3.04 3.5

(1.75–5.72) (2.25–7.11) (2.7–7.84) (2.97–7.71) (1.76–5.27) (2.17–5.67)

Model is adjusted for sex, age, education, employment, marital status, race/ethnicity, and any mood, anxiety, PTSD, or substance use disorder
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experiencing any type of PTE except accidents or war
events. It is possible that accidents may not show the same
association with health outcomes because they maybe
more likely to be acute single-incident stressors requiring
short term biological adaptations, relative to other PTEs
that are often repeated chronic stressors, which are associ-
ated with more biological wear and tear [52, 53]. With
respect to war events, two other population-based studies
[1, 36] have reported a similar lack of association with
physical health problems. As previously noted in the
literature, this finding may reflect the “healthy warrior”
effect ie a sampling bias because individuals selected for
deployment are medically screened and represent a
healthier subset of a larger sample [1, 36, 54, 55], or they
may be more likely to receive ongoing preventive medical
attention [1, 55]. Another possibility is that the type of
war-related PTE may moderate health outcomes; war
veterans without direct combat exposure may not be at
increased risk for certain health problems relative to those
with combat exposure [56]. In our study, war exposure
included a broad range of experiences (ie direct combat
exposure, relief work or civilian presence in a war zone,
refugee and purposely injured, and torturing or killing
someone else). Thus, it is possible that certain types of
war-related experiences may show different associations
with physical conditions. Finally, it is plausible that PTE
exposure during developmentally critical or sensitive pe-
riods in childhood may influence later health outcomes
differently [57], and future studies should examine how
timing of PTE exposure at various developmental stages
influences chronic health problems.
Extant literature provides several possibilities for ex-

planatory mechanisms for the associations between PTE

exposures and chronic physical health outcomes. One
possibility is that experience-dependent changes, in the
context of chronic stressors such as PTEs may lead to
abnormalities in multiple interlinked biological systems
(eg, cortisol response, neurocognitive structure and func-
tion, immune functioning), which may underlie physical
health outcomes [9]. Additionally, common posttraumatic
reactions or behavioral coping mechanisms such as sleep
problems [58], smoking [21, 59], or physical inactivity [28]
may also underlie the observed associations. Finally, cer-
tain psychological coping styles (eg, emotional suppres-
sion) following PTEs may also influence physical health
outcomes [9].
This study has important limitations. First, we relied

on retrospective self-reports of PTE exposures, a method
that is likely to underreport most events. Our use of a
detailed PTE checklist may have mitigated the likelihood
of under-reporting, but reporting bias cannot be com-
pletely eliminated [7]. Future studies should consider
multi-method assessments for PTE exposures (eg, clin-
ician interviews). Second, physical health conditions
were also based on self-report. While self-reports have
often shown concordance with physician or medical rec-
ord diagnoses [60, 61], the possibility of misclassification
cannot be ruled out. Finally, the cross-sectional observa-
tional nature of our study precludes causal attributions.
However, our findings are in line with related longitu-
dinal studies [62] which provide strong evidence associa-
tions between PTE and physical health outcomes. Future
studies should build on this and related clinical guide-
lines [63, 64], and seek to evaluate the feasibility and
utility of trauma-informed screenings/intervention in
primary care.
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Conclusion
This study adds to an increasing body of research suggest-
ing that PTE exposure is not only a risk factor for mental
disorders, but also for physical health conditions. Our find-
ings also show that associations between PTEs and physical
health conditions are not fully mediated by psychiatric
disorders including common PTE sequelae (eg, PTSD). We
found a dose-response association between cumulative ex-
posure to PTEs and the odds of reporting chronic physical
health conditions and believe that clinical evaluations of
trauma survivors should consider assessments of mental
and physical health.
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