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Background: Numerous risk factors have been involved in
the pathogenesis of hypertension. The contribution of
psychological factors, including post-traumatic stress
disorder, remains largely underexplored, despite their
potential role in hypertension.

Objectives: We compared the prevalence of trauma, post-
traumatic stress and other psychological disorders between
hypertensive and normotensive patients from Bukavu
(Democratic Republic of Congo), a 25-year war-exposed
city.

Methods and measures: In this case–control study, we
assessed past traumatic events with the Stressful-Events-
Scale, post-traumatic stress disorder through the post-
traumatic diagnostic scale, depression and alcohol use
disorder through the MINI-International-Neuropsychiatric-
Interview, and emotion regulation through the Emotion-
Regulation-Questionnaire in 106 hypertensive and 106
normotensive patients, enrolled at the Bukavu General
Hospital.

Results: Compared with normotensive controls (73%
women, age: 43�14 years, BP: 121�10/75�8 mmHg),
hypertensive patients (57% women, age: 42�13 years,
BP: 141�12/82�7 mmHg, on a median of two
antihypertensive drugs) were exposed to more man-made
traumas (61 vs. 13%, P<0.001), used more expressive
suppression (P¼0.05) and less cognitive reappraisal
(P¼0.02) as emotional regulation strategies. They
developed more frequent post-traumatic stress disorder (36
vs. 7%, P<0.001) and major depressive disorder (37 vs.
13%, P¼0.001), often in association with alcohol use
disorder (23 vs. 4%, P<0.001). In multivariate logistic
regression, post-traumatic stress disorder [OR¼3.52
(1.23–6.54)], man-made trauma [OR¼2.24 (1.15–4.12)],
family history of hypertension [OR¼2.24 (1.06–4.44)],
fasting blood glucose [OR¼1.85 (1.07–3.08)], BMI
[OR¼1.28 (1.12–2.92)], expressive suppression [OR¼ 1.23
(1.11–2.23)] and cognitive reappraisal [OR¼0.76 (0.63–
0.98)] were independent predictors of hypertension.

Conclusion: In Congolese populations exposed to war,
man-made trauma exposure and post-traumatic stress
disorder appear to be more tightly related to hypertension
than classical hypertension risk factors.
urnal of Hypertension
Keywords: Africa, Democratic Republic of Congo,
hypertension, post-traumatic stress disorder, risk factors,
trauma

Abbreviations: BP, blood pressure; PTSD, post-traumatic
stress disorder
INTRODUCTION
A
rterial hypertension is among the leading causes of
morbidity and mortality worldwide. According to
the last global estimates in 2010, the number of

people presenting high blood pressure was as high as 1.39
billion, representing 31.1% of the global adult population
[1]. When not managed properly, arterial hypertension
predisposes to deadly or disabling complications, such as
stroke, myocardial infarction, heart and renal failure, reti-
nopathy and hypertensive encephalopathy. In 2015, the
number of deaths associated with hypertension was 7.8
million (14% of all deaths worldwide) [2]. These alarming
numbers explain the interest of clinicians and researchers in
identifying risk factors and proposing efficient preventive
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measures. Classical modifiable risk factors, such as exces-
sive sodium consumption, insufficient dietary potassium,
overweight and obesity, high alcohol intake and physical
inactivity have long been established [3]. However, hyper-
tension is a complex condition where genetic, physiologic
and psychosocial factors interact.

Beyond lifestyle and environmental risk factors, some
evidence supports the existence of an association between
psychological factors, in particular post-traumatic stress dis-
order (PTSD), and hypertension [4–10]. Along the same
lines, a number of studies reported an association between
emotion expression/suppression and high blood pressure
[11–17]. Depression and alcohol use disorder have also been
consistently associated to hypertension [18–22] and are
highly comorbid with PTSD [23–26]. The association
between PTSD and hypertension was mostly observed in
individuals exposed to repetitive traumatic experiences,
such as military veterans [7], or other populations presenting
PTSD [5]. When studying general medical populations in
high-income countries, the association of hypertension with
PTSD and psychological factors was mostly reported in
patients with severe, drug-resistant hypertension [27].

Hence, the importance of psychological/traumatic fac-
tors is often considered a marginal factor accounting for
hypertension in a limited number of patients, whereas
hypertension is widely considered to be mostly related
to abnormal lifestyle, environmental and genetic factors,
as described above.

Currently, no study has assessed the association between
PTSD and hypertension in low-income and middle-income
countries, where 75% of people with hypertension (1.04
billion) live [1] and where most of the armed conflicts,
known to generate high PTSD rates, take place. Therefore,
in such armed conflict countries, it is relevant to assess the
importance of trauma and other psychological factors in
hypertensive patients at large, and to compare the impor-
tance of these psychological factors to that of more con-
ventional metabolic and lifestyle-related factors.

The Eastern Democratic Republic of Congo has been
undergoing more than two decades of war and armed con-
flicts, which resulted in more than 5.4 million deaths [28]. As a
result, the prevalence of psychiatric conditions is very high in
thegeneral population,withestimates ashighas 50% forPTSD
and 41% for depression [29]. Together with these psychologi-
cal consequences, the prevalence of hypertension has also
increased considerably during the last decades, reaching 41%
in urban populations and 38% in rural ones [30]. Yet, at the
beginning of the 20th century, hypertension was reported to
be extremely rare in sub-Saharan Africa [31]. Many factors,
such as age, gender, obesity, diabetes, diet, physical activity
and marital status appear associated with hypertension in the
Eastern Democratic Republic of Congo [32]. However, the
potential impact of trauma related to armed conflicts remains
to be investigated as a determinant of hypertension within
these populations.

Our objective was to measure concomitantly classical
risk factors of hypertension, exposure to traumatic events,
post-traumatic stress and other psychological disorders in
patients with and without hypertension consulting at the
General Hospital of Bukavu (Democratic Republic of
2 www.jhypertension.com
Congo), a city affected by war for the last 25 years, and
to assess their association with hypertension.

PATIENTS ANDMETHODS
We conducted this hospital-based, case–control study in a
tertiary referral hospital in the city of Bukavu between
January 2018 and December 2019. Our sampling frame
consisted of all patients attending the outpatient clinic of
internal medicine during the study period. Among them,
only those who met the inclusion criteria as either a case or
control were included in the analysis. Cases were patients
who had already a diagnosis of hypertension according to
the European Society of Cardiology (ESC)/European Soci-
ety of Hypertension (ESH) definition [33] and/or were
already on antihypertensive medication(s). Hypertension
was defined as office SBP values at least 140 mmHg and/or
DBP values at least 90mmHg at repeated BP measurements
on different occasions [33]. Controls were patients attending
the same outpatient clinic with no current or past hyper-
tension. In the control group, 62% of patients were suffering
from infectious diseases, 21% from digestive symptoms,
10% from rheumatic diseases and 7% from neurological
diseases. All patients aged more than 18 years old, whose
medical file included routine blood parameters and who
accepted to sign the informed consent were included in the
study. Exclusion criteria were secondary hypertension for
cases, and high blood pressure (SBP �140 mmHg and/or
DBP �90mmHg) at the time of inclusion for controls.

Data were collected by five medical students using a
structured questionnaire. The principal investigator (A.B.)
trained the medical students over 3 days, emphasizing the
theoretical and practical aspects of all questions in the
questionnaire, informed consent and participant confi-
dentiality.

Ethics
The study protocol was approved by the Ethics Committee
of the Catholic University of Bukavu and conducted in
accordance with the Declaration of Helsinki. Written
informed consent was obtained from all participants, both
hypertensive and normotensive, and privacy and confi-
dentiality of the participants were ensured. Participants
found to have mental troubles were advised to seek appro-
priate care at the psychiatric department of Bukavu
Regional Referral Hospital.

Measures
A locally generated questionnaire was used to collect socio-
demographic data including age, sex, marital status, tribe
and profession. The questionnaire also assessed family
history of hypertension (i.e. hypertension diagnosed before
the age of 50 years in first-grade relatives), the presence of
type 2 diabetes (defined as fasting blood glucose �126 mg/
dl or antidiabetic treatment) and the number and nature of
hypertensive drugs.

Anthropometric (e.g. body weight, height, waist circum-
stance) and biochemical parameters (e.g. fasting plasma
glucose, HDL-cholesterol, LDL-cholesterol, triglycerides)
were extracted from patients’ medical file and considered
Volume 39 � Number 1 � Month 2021
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if the sample was collected less than 3months before
enrolment in the study.

Blood pressure measurement
The five research assistants measured the participants’
blood pressure (BP) at the internal medicine consultation
using a validated Omron HEM-907 digital monitor [34].
Before measuring BP, we made sure that participants did
not consume caffeine, did not smoke, or did not perform
heavy physical activities 30min before BP measurement.
Participants rested for at least 5min before the measure-
ment in a sitting position, with the arm supported at heart
level. Patients were taking antihypertensive drugs as pre-
scribed. The analyses were performed on the mean of three
consecutive measurements.

Psychological assessment
We assessed depression and alcohol use disorder using the
French version of the MINI International Neuropsychiatric
Interview 7(MINI), a structured diagnostic interview com-
patible with the Diagnostic and Statistical Manual of
Mental Disorders [35] with established validity and reliabil-
ity in different populations in USA, Uganda, Brazil, Japan
and Europe [36–38]. The MINI determines the presence or
absence of psychiatric disorders according to the core and
secondary symptoms described by the DSM-5. We mea-
sured past traumatic events and PTSD through the Post-
traumatic diagnostic Scale – French adaptation (PDS-F),
along with a Stressful Events Scale [39], a detailed scale
assessing the types and magnitude of a wide variety of
traumatic events as well as PTSD symptoms. The traumatic
events in this study have been grouped in man-made
traumatic events (e.g. physical assault, sexual assault, expe-
rience of combat, victim of hostage-taking or kidnapping)
and nonman-made traumatic events (e.g. accident, envi-
ronmental disaster, animal aggression, serious health prob-
lem, death of a relative) (Supplementary Table S1, http://
links.lww.com/HJH/B816). This scale showed good psy-
chometric values in African populations [40] and has a
validated French version [39]. The PDS-F is interpreted with
a severity score ranging from 0 to 51 obtained by adding up
responses of items. For the diagnosis of PTSD to be made,
we considered the cut off for moderate-to-severe symp-
toms, rating more than 20 [41]. The Emotion Regulation
TABLE 1. Demographic and clinical characteristics of hypertensive pa

Variables Total (n¼212) Hype

Age (years) 42.5�13.6

Women (%) 143 (67)

Married (%) 110 (52)

SBP (mmHg) 131�15

DBP (mmHg) 79�8

BMI (kg/m2) 23.5�3.63

Type 2 diabetes (%) 29 (14)

Fasting plasma glucose (mg/dl) 91�13

Total cholesterol (mg/dl) 194�36

High-density lipoprotein (HDL) cholesterol 42�9

Low-density lipoprotein (LDL) cholesterol 142�25

Family history of hypertension (%) 128 (61)

Journal of Hypertension
Questionnaire assessed two emotion regulation’s con-
structs: cognitive reappraisal (i.e. changing the way one
thinks about potentially emotion-eliciting events) and
expressive suppression (i.e. intentional reduction of
expression of an emotion) [42] and we used a validated
French version [43]. Previous studies indicate that cognitive
reappraisal is an adaptive regulation of emotion strategy
associated with well-being while expressive suppression is
a maladaptive one associated with affective impairment
[44,45].

Data analysis
We analysed data using Stata Version 13 to perform descrip-
tive and inferential analysis. Qualitative variables were
described in term of frequencies and percentages while
continuous variables were described in term of mean-
s� standard deviation. Pearson chi2 and Student t-test were
used to compare characteristics of patients for respectively
categorical and continuous variables. We used bivariate
and multiple logistic regression to identify demographic,
medical and psychological variables associated to hyper-
tension using the individual odds ratio [95% confidence
intervals (CI)]. The associations were deemed significant
with a P value less than or equal to 0.05. Variables were
included in multiple regression when they were associated
with hypertension at a P value 0.05 or less.

RESULTS

Demographic and clinical characteristics of
hypertensive patients and normotensive
controls
During the inclusion period, 221 patients were found to be
eligible. Nine patients (five hypertensive patients and four
normotensive controls) declined participation. Therefore,
212 participants were included in subsequent analysis,
among which 106 had arterial hypertension (57% women;
mean age: 42.5� 13.6 years;) and 106 were normotensive in
the absence of antihypertensive treatment (78% women;
mean age: 42.6� 14.6 years). All patients with hypertension
were on treatment (median number of drugs 2; IQR¼ 1).
Hypertensive and normotensive patients did not differ
regarding age (P¼ 0.42), gender (P¼ 0.23) and marital
status (0.43) but patients with hypertension presented a
tients versus normotensive controls

rtension (n¼106) Normotension (n¼106) P value

42.4�13.5 42.6�14.6 0.42

60 (57) 83 (78) 0.23

48 (45) 62 (58) 0.43

141�12 121�10 <0.001

82�7 75�8 <0.001

24.5�3.51 22.6�3.48 0.05

20 (18) 9 (9) 0.04

95�16 86�9 0.001

200�41 187�29 0.06

43�10 41�9 0.29

152�27 132�25 0.63

79 (74) 49 (46) 0.05
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TABLE 2. Psychological parameters in hypertensive patients versus normotensive controls

Variables Total Hypertension Normotension P value

Frequency of trauma event (How often did the event occur?) 9.76�3.30 11.15�3.39 8.38�2.64 <0.001

Intensity of trauma event (How stressful was the event?) 37.76�14.87 46.00�14.56 29.53�10.25 <0.001

Man-made trauma (%) 78 (37) 65 (61) 13 (12) <0.001

Nonman-made trauma (%) 66 (31) 39 (36) 27 (25) 0.12

Expressive suppression 4.39�1.34 5.63�1.55 3.15�1.21 0.02

Cognitive reappraisal 3.53�1.53 2.95�1.48 4.12�1.64 0.05

PTSD (%) 42 (19) 36 (33) 6 (7) <0.001

Alcohol use disorder (%) 28 (13) 24 (23) 4 (4) <0.001

Depression (%) 53 (25) 39 (37) 14 (13) 0.001

At least one psychiatric disorder (PTSD, depression or alcohol use disorder) (%) 68 (32) 43 (45) 25 (23) <0.001

PTSD, post-traumatic stress disorder.

Bapolisi et al.
higher BMI (P¼ 0.05), and fasting plasma glucose
(P¼ 0.001) (Table 1).

Psychological and social parameters of
participants
When compared to normotensive individuals, patients with
hypertension scored higher to both frequency of traumatic
events (P< 0.001), particularly man-made traumatic events
(P< 0.001) and intensity of stress related to traumatic
events. They were more likely to suffer from PTSD
(P< 0.001), depression (P¼ 0.001) and alcohol use disor-
der (P< 0.001). Finally, regarding emotion regulation,
patients with hypertension were more likely to use expres-
sive suppression (P¼ 0.05) and less likely to use cognitive
reappraisal (P¼ 0.02) (Table 2).
Factors associated with hypertension
Univariate and multivariate analyses assessed the associa-
tion between demographic, medical, psychosocial param-
eters and hypertension. Most importantly, in univariate
analysis, the odds of having PTSD was 10 times higher in
patients with hypertension compared with normotensive
controls. In multivariate analysis, PTSD [OR¼ 3.52 (1.23–
6.54)] remained a strong independent predictor of hyper-
tension, followed by man-made trauma [OR¼ 2.24 (1.15–
4.12)], family history of hypertension [OR¼ 2.24 (1.06–
4.44)], fasting blood glucose [OR¼ 1.85 (1.07–3.08)], BMI
[OR¼ 1.28 (1.12–2.92)], expressive suppression of emo-
tions [OR¼ 1.23 (1.11–2.23)] and cognitive reappraisal
TABLE 3. Univariate and multivariate logistic regression of factors as

Factors associated with hypertension Univariate OR (95% C

BMI 1.18 (1.05–1.33)

Fasting plasma glucose 1.06 (1.02–1.10)

Family history of hypertension 3.4 (1.04–4.45)

Man-made trauma 2.74 (1.98–9.06)

Frequency of trauma event 1.34 (1.15–1.56)

Intensity of trauma event 1.10 (1.06–1.15)

Cognitive reappraisal 0.64 (0.42–0.87)

Expressive suppression 2.03 (1.02–2.04)

PTSD 10.39 (3.88–27.78)

Depression 3.93 (1.71–9.03)

Alcohol use disorder 5.60 (2.04–15.36)

CI, confidence interval; OR, odd ratio; PTSD, post-traumatic stress disorder.
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[OR¼ 0.76 (0.63–0.98)], which were all independently
associated with hypertension (Table 3).

Factors associated with blood pressure control
among hypertensive patients
Fifty-four percent of hypertensive patients (n¼ 57) were
controlled on antihypertensive treatment, whereas 46%
(n¼ 49) were not. On an exploratory basis, we compared
demographic, medical and psychological characteristics of
controlled vs. uncontrolled hypertensive patients (Supple-
mentary Tables S2 and S3, http://links.lww.com/HJH/
B816). Uncontrolled hypertensive patients differed from
controlled patients by a higher level of plasma glucose
(P¼ 0.03), a higher rate of man-made trauma (P¼ 0.003),
alcohol-use disorder and psychiatric disorder of any kind
(P¼ 0.001 for both). Furthermore, patients whose BP
remained uncontrolled on treatment tended to present
more often hallmarks of PTSD (P¼ 0.09).

DISCUSSION
Our study is the first to assess concomitantly classical risk
factors of hypertension, exposure to trauma, psychiatric
disorders and emotion regulation strategies in a series of
hypertensive and normotensive patients consulting in inter-
nal medicine in a postconflict sub-Saharan country. The
main results are that, when compared with normotensive
patients, patients with hypertension presented a higher
exposure to man-made traumatic events, a higher rate of
PTSD and to a lower extent, a more frequent family history
sociated to hypertension

I) P value Adjusted OR (95% CI) P value

0.005 1.28 (1.12–2.92) 0.04

0.003 1.85 (1.07–3.08) 0.04

0.05 2.24 (1.06–4.44) 0.05

<0.001 2.24 (1.15–4.12) 0.03

<0.001 0.79 (0.55–1.77) 0.41

<0.001 1.28 (0.92–1.20) 0.37

0.05 0.76 (0.63–0.98) 0.05

0.02 1.23 (1.11–2.23) 0.04

0.018 3.52 (1.23–6.54) 0.04

0.001 1.11 (0.44–8.55) 0.63

0.001 1.76 (0.87–3.95) 0.18

Volume 39 � Number 1 � Month 2021

http://links.lww.com/HJH/B816
http://links.lww.com/HJH/B816


CE: Tripti; JH-D-21-00834; Total nos of Pages: 7;

JH-D-21-00834

Hypertension and trauma in war-exposed Congolese
of hypertension, higher blood glucose concentrations and
higher BMI. Within the hypertensive group, patients whose
blood pressure was uncontrolled on antihypertensive treat-
ment had also experienced a higher proportion of man-
made trauma compared with controlled patients, and
tended to show more often hallmarks of PTSD.

The observation that hypertensive patients report more
frequently a family history of hypertension, have a higher
fasting plasma glucose and BMI and suffer more often from
type 2 diabetes was expected. Notably, in the South Kivu
region, high blood pressure has been associated with BMI
and increased waist circumference [32]. While obesity is
directly involved in the pathophysiology of hypertension,
the association between diabetes and hypertension may
result from an overlap in cause and mechanisms, with
common pathways, such as overweight, insulin resistance,
inflammation and oxidative stress [46,47].

Interestingly, above and beyond these common family
and metabolic factors, patients with hypertension pre-
sented higher levels of trauma exposure and PTSD than
controls. This association with PTSD is in agreement with
previous studies performed in the United States, both in
military [7] and civilian populations [5]. Similar associations
were observed among police officers in the United King-
dom [6], Australian veterans of 1991 Golf war [8], Iraq–Iran
war veterans [9], and in a large 22 years cohort of younger
and middle age women in the United States [10]. What is
very specific to our observation is the importance of the
relation between these psychological factors and hyperten-
sion in an unselected general population of patients con-
sulting an internal medicine department, and not in
populations that were selected to present with high rates
of PTSD, as in previous studies. Another specificity of our
study is the hierarchical logistic regression analysis reveal-
ing that the relation between hypertension and PTSD, or
trauma exposure was stronger than that with classical risk
factors of hypertension, supporting a major role of trau-
matic events in the development of hypertension in this
specific context.

Beyond the association with PTSD, which was the stron-
gest in the logistic regression analysis, our data also show a
specific association between man-made traumatic events
and hypertension. Indeed, 61% of the population of hyper-
tensive patients had been exposed to man-made trauma,
against only 13% in normotensive patients. Notably, the
prevalence of exposure to man-made trauma was above
that of developing any psychiatric condition (PTSD, depres-
sion or alcohol-use-disorder), which was observed in 45%
of the population (Table 2). This suggests that man-made
trauma might participate to the development of hyperten-
sion independently of the development of PTSD, depres-
sion or alcohol use disorder. The importance of man-made
trauma is further suggested by the fact that it remains an
important independent factor related to hypertension in the
multiple logistic regression analysis, which incorporates all
psychiatric disorders, including PTSD. Few studies mea-
sured the direct association between traumatic event and
hypertension, independently of PTSD diagnosis. Notably,
among US military service members, the severity of initial
injury was an independent risk factor of hypertension [7].
Our study found the association to be particularly
Journal of Hypertension
significant for man-made traumatic events, suggesting that
the latter have more deleterious effects than natural trau-
matic events. Accordingly, data extracted from 18 world
health surveys (10 high-income countries, 8 low-income or
middle-income countries) indicated that man-made disas-
ters were more associated to PTSD than natural disasters
[48], which is also in line with earlier reviews [49]. Our study
is the first discriminating the different types of traumatic
events suspected to have an impact on blood pressure.

Compared with normotensive individuals, patients with
hypertension were also less likely to use adaptive emotion
regulation strategies (i.e. cognitive reappraisal) and more
likely to use maladaptive ones (i.e. expressive suppres-
sion). This result echoes a considerable number of studies
suggesting an increased use of maladaptive regulation
strategies in patients with hypertension [50,51]. Conversely,
cognitive reappraisal has been identified as a protective
factor against hypertension, and as such was associated
with both higher drug adherence and a lower degree of
drug resistance in patients with refractory and difficult-to-
treat hypertension [27]. Our data confirm the suspected role
of regulation of emotion as mediator between exposure to
trauma and a pathological outcome such as hypertension.

Finally, and as expected in view of the large literature on
the topic [52,53], patients with hypertension were also more
likely to have depression and to suffer from alcohol use
disorder. Of note, however, in a model including family
history of hypertension, exposure to trauma, PTSD, depres-
sion and alcohol use disorder, this last factor was no more
significant, suggesting that alcohol-related disorder was
more an epiphenomenon related to PTSD. This hypothesis
is even more likely as PTSD and alcohol use disorder are
reported to be highly comorbid [24,54].

The study has some limitations. The sample size is
modest, with the risk to overlook associations that may
have reached significance in a larger cohort. Furthermore,
we cannot exclude that differences between cases and
controls, such as the higher proportion of women in the
control group, though not significant, may have influenced
the results. However, the study concerns a yet underex-
plored population of patients. Twenty-four hour ambula-
tory blood pressure monitoring was not performed, which
may have led to misclassification of some participants as
hypertensive or normotensives [55], but such practice is not
common in the clinical context of Bukavu. Being a case–
control study, our study cannot establish causal relations
between the explored variables. Finally, self-reported mea-
sures, including PTSD and trauma-related ones, are subject
to recall biases.

The conclusions from our study is in keeping with
previous data from the literature, where hypertension is
not only related to classical environmental and lifestyle
factors but also to psychological factors, including trauma
exposure and PTSD. However, in most previous studies
performed in unselected hypertensive patients from high-
income countries, psychological factors account only for a
small part of the observed variance. In our study conducted
in a tertiary hospital of Bukavu, Congo, the prevalence of
trauma exposure was particularly high as a consequence of
several decades of war. Due to this high prevalence, and
possibly also to the metabolic conditions of that population,
www.jhypertension.com 5
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which is overall better than that of high-income countries,
these psychological factors, far from being marginal, are
strongly related to hypertension, and in particular more
strongly than classical hypertension factors. Our observa-
tions suggest that psychological factors, and centrally man-
made trauma, should be given a specific attention when
managing hypertensive patients living in or coming from
postconflict affected areas. Overall, PTSD and other psy-
chological factors may be key contributing factors to hyper-
tension in countries exposed to violence and in other
countries in specific populations exposed to severe trau-
mas, such as refugees, migrants and militaries. As a major
clinical implication, in such context, trauma-focused treat-
ment may have a preventive effect on hypertension.
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niczak AF, et al. Hypertension. Nat Rev Dis Primers 2018; 4:18014.

4. Edmondson D, Sumner JA, Kronish IM, Burg MM, Oyesiku L, Schwartz
JE. The association of PTSD with clinic and ambulatory blood pressure
in healthy adults. Psychosomatic Med 2018; 80:55.

5. Kibler JL, Joshi K, Ma M. Hypertension in relation to posttraumatic
stress disorder and depression in the US National Comorbidity Survey.
Behav Med 2009; 34:125–132.

6. Stevelink SA, Opie E, Pernet D, Gao H, Elliott P, Wessely S, et al.
Probable PTSD, depression and anxiety in 40,299 UK police officers
and staff: Prevalence, risk factors and associations with blood pressure.
PLoS One 2020; 15:e0240902.

7. Howard JT, Sosnov JA, Janak JC, Gundlapalli AV, Pettey WB, Walker
LE, Stewart IJ. Associations of initial injury severity and posttraumatic
stress disorder diagnoses with long-term hypertension risk after com-
bat injury. Hypertension 2018; 71:824–832.

8. Abouzeid M, Kelsall HL, Forbes AB, Sim MR, Creamer MC. Posttrau-
matic stress disorder and hypertension in Australian veterans of the
1991 Gulf War. J Psychosom Res 2012; 72:33–38.

9. Moazen-Zadeh E, Khoshdel A, Avakh F, Rahmani A. Increased blood
pressures in veterans with post traumatic stress disorder: a case-control
study. Int J Psychiatry Med 2016; 51:576–586.

10. Sumner JA, Kubzansky LD, Roberts AL, Gilsanz P, Chen Q, Winning A,
et al. Posttraumatic stress disorder symptoms and risk of hypertension
over 22 years in a large cohort of younger and middle-aged women.
Psychol Med 2016; 46:3105.

11. Alexander F. Emotional factors in essential hypertension. Psychosom
Med 1939; 1:173–179.
6 www.jhypertension.com
12. Esler M, Julius S, Zweifler A, Randall O, Harburg E, Gardiner H,
DeQuattro V. Mild high-renin essential hypertension: neurogenic
human hypertension? New Engl J Med 1977; 296:405–411.

13. Gentry DW, Chesney AP, Gary HE Jr, Hall RP, Harburg E. Habitual
anger-coping styles: I. Effect on mean blood pressure and risk for
essential hypertension. Psychosom Med 1982; 44:195–202.

14. Harburg E, Erfurt JC, Chape C, Hauenstein LS, Schull WJ, Schork MA.
Socioecological stressor areas and black-white blood pressure: Detroit.
J Chronic Dis 1973; 26:595–611.

15. Harburg E, Schull WJ, Erfurt JC, Schork MA. A family set method for
estimating heredity and stress—I: a pilot survey of blood pressure
among Negroes in high and low stress areas, Detroit 1966-1967. J
Chronic Dis 1970; 23:69–81.

16. Jorgensen RS, Johnson BT, Kolodziej ME, Schreer GE. Elevated blood
pressure and personality: a meta-analytic review. Psychol Bull 1996;
120:293.

17. Gentry WD, Chesney AP, Gary HE Jr, Hall RP, Harburg E. Habitual
anger-coping styles: I. Effect on mean blood pressure and risk for
essential hypertension. Psychosom Med 1982; 44:195–202.

18. Scalco AZ, Scalco MZ, Azul JBS, Neto FL. Hypertension and depression.
Clinics 2005; 60:241–250.

19. Grimsrud A, Stein DJ, Seedat S, Williams D, Myer L. The association
between hypertension and depression and anxiety disorders: results
from a nationally-representative sample of South African adults. PloS
One 2009; 4:e5552.

20. Husain K, Ansari RA, Ferder L. Alcohol-induced hypertension: mecha-
nism and prevention. World JCardiol 2014; 6:245.

21. Clark LT. Alcohol use and hypertension: clinical considerations and
implications. Postgrad Med 1984; 75:273–276.

22. Miller PM, Anton RF, Egan BM, Basile J, Nguyen SA. Excessive alcohol
consumption and hypertension: clinical implications of current
research. J Clin Hypertens 2005; 7:346–351.

23. Brown LA, Jerud A, Asnaani A, Petersen J, Zang Y, Foa EB. Changes in
posttraumatic stress disorder (PTSD) and depressive symptoms over
the course of prolonged exposure. J Consulting Clin Psychol 2018;
86:452.

24. Bapolisi AM, Song SJ, Kesande C, Rukundo GZ, Ashaba S. Post-
traumatic stress disorder, psychiatric comorbidities and associated
factors among refugees in Nakivale camp in southwestern Uganda.
BMC Psychiatry 2020; 20:53.

25. Armenta RF, Walter KH, Geronimo-Hara TR, Porter B, Stander VA,
LeardMann CA. Longitudinal trajectories of comorbid PTSD and
depression symptoms among US service members and veterans.
BMC Psychiatry 2019; 19:1–12.

26. Leeies M, Pagura J, Sareen J, Bolton JM. The use of alcohol and drugs to
self-medicate symptoms of posttraumatic stress disorder. Depress Anx-
iety 2010; 27:731–736.

27. Petit G, Berra E, Georges CM, Capron A, Huang QF, Lopez-Sublet M,
et al. Impact of psychological profile on drug adherence and drug
resistance in patients with apparently treatment-resistant hypertension.
Blood Pressure 2018; 27:358–367.

28. Moszynski P. 5.4 million people have died in Democratic Republic of
Congo since 1998 because of conflict, report says. BMJ 2008; 336:235.

29. Johnson K, Scott J, Rughita B, Kisielewski M, Asher J, Ong R, Lawry L.
Association of sexual violence and human rights violations with
physical and mental health in territories of the Eastern Democratic
Republic of the Congo. JAMA 2010; 304:553–562.

30. Katchunga PB, M’Buyamba-Kayamba J-R, Masumbuko BE, Lemo-
goum D. Hypertension artérielle chez l’adulte Congolais du Sud
Kivu: résultats de l’étude Vitaraa. La Presse M�edicale 2011;
40:e315–e323.

31. Donnison C. Blood pressure in the African native. Its bearing upon the
aetiology of hyperpiesia and arterio-sclerosis. Lancet 1929; 213:6–7.

32. Katchunga P, Twagirumukiza M, Kluyskens Y, Kaishusha D, Baguma
M, Bapolisi A, et al. Blood pressure in the Congolese adult population
of South Kivu, Democratic Republic of Congo: Preliminary results from
the Bukavu Observ Cohort Study. Rev Epidemiol Sante Publique 2015;
63:339–345.

33. Williams B, Mancia G, Spiering W, Agabiti Rosei E, Azizi M, Burnier M,
et al. 2018 ESC/ESH Guidelines for the management of arterial hyper-
tension: The Task Force for the management of arterial hypertension of
the European Society of Cardiology and the European Society of
Hypertension. J Hypertens 2018; 36:1953–2041.
Volume 39 � Number 1 � Month 2021



CE: Tripti; JH-D-21-00834; Total nos of Pages: 7;

JH-D-21-00834

Hypertension and trauma in war-exposed Congolese
34. El Assaad MA, Topouchian JA, Darne BM, Asmar RG. Validation of the
Omron HEM-907 device for blood pressure measurement. Am J Hyper-
tens 2002; 15 (S3):237–241.

35. SheehanDV, LecrubierY, SheehanKH,AmorimP, Janavs J,Weiller E, et al.
The Mini-International Neuropsychiatric Interview (M.I.N. I.): the devel-
opment and validation of a structured diagnostic psychiatric interview for
DSM-IV and ICD-10. J Clin Psychiatry 1998; 59 (Suppl 20):22–33.

36. de Azevedo Marques JM, Zuardi AW. Validity and applicability of the
Mini International Neuropsychiatric Interview administered by family
medicine residents in primary health care in Brazil. Gen Hosp Psychia-
try 2008; 30:303–310.

37. OtsuboT,TanakaK,KodaR,Shinoda J, SanoN,TanakaS, et al.Reliability
and validity of Japanese version of the Mini-International Neuropsychi-
atric Interview. Psychiatry Clin Neurosci 2005; 59:517–526.

38. Sheehan DV, Sheehan KH, Shytle RD, Janavs J, Bannon Y, Rogers JE,
et al. Reliability and validity of the Mini International Neuropsychiatric
Interview for Children and Adolescents (MINI-KID). J Clin Psychiatry
2010; 71:313–326.

39. Hearn M, Ceschi G, Brillon P, Fürst G, Van der Linden M. A French
adaptation of the Posttraumatic Diagnostic Scale. Can J Behav Sci 2012;
44:16.

40. Ertl V, Pfeiffer A, Saile R, Schauer E, Elbert T, Neuner F. Validation of a
mental health assessment in an African conflict population. Int Perspect
Psychol 2011; 1 (S):19.

41. McCarthy S. Post-traumatic stress diagnostic scale (PDS). Occup Med
2008; 58:379.

42. Gross JJ, John OP. Individual differences in two emotion regulation
processes: implications for affect, relationships, and well-being. J
Personality Soc Psychol 2003; 85:348.

43. ChristopheP,AntoineP, LeroyT,DelelisG.Assessmentof twoemotional
regulation processes: expressive suppression and cognitive reevalua-
tion. Revue Europ�eenne de Psychologie Appliqu�ee 2009; 59:59–67.

44. Cutuli D. Cognitive reappraisal and expressive suppression strategies
role in the emotion regulation: an overview on their modulatory effects
and neural correlates. Front Syst Neurosci 2014; 8:175.
Journal of Hypertension
45. Ioannidis CA, Siegling A. Criterion and incremental validity of the
emotion regulation questionnaire. Front Psychol 2015; 6:247.

46. Cheung BM, Li C. Diabetes and hypertension: is there a common
metabolic pathway? Curr Atheroscler Rep 2012; 14:160–166.

47. Tumwesigye NM, Mutungi G, Bahendeka S, Wesonga R, Katureebe A,
Biribawa C, Guwatudde D. Alcohol consumption, hypertension and
obesity: relationship patterns along different age groups in Uganda.
Prev Med Rep 2020; 19:101141.

48. Bromet EJ, Atwoli L, Kawakami N, Navarro-Mateu F, Piotrowski P, King
AJ, et al. Post-traumatic stress disorder associated with natural and
human-made disasters in the World Mental Health Surveys. Psychol
Med 2017; 47:227.

49. Galea S, Nandi A, Vlahov D. The epidemiology of post-traumatic stress
disorder after disasters. Epidemiol Rev 2005; 27:78–91.

50. Symonides B, Holas P, Schram M, Śleszycka J, Bogaczewicz A, Gaciong
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