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Despite advances in medicine and preventive strategies, fewer than 1 in 5 people with hypertension have the problem under control.

This could partly be due to gaps in fully elucidating the etiology of hypertension. Genetics and conventional lifestyle risk factors, such

as the lack of exercise, unhealthy diet, excess salt intake, and alcohol consumption, do not fully explain the pathogenesis of hyperten-

sion. Thus, it is necessary to revisit other suggested risk factors that have not been paid due attention. One such factor is psychosocial

stress. This paper explores the evidence for the association of psychosocial stressors with hypertension and shows that robust evidence

supports the role of a chronic stressful environment at work or in marriage, low socioeconomic status, lack of social support, depres-

sion, anxiety, post-traumatic stress, childhood psychological trauma, and racial discrimination in the development or progression of

hypertension. Furthermore, the potential pathophysiological mechanisms that link psychosocial stress to hypertension are explained

to address the ambiguity in this area and set the stage for further research.
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INTRODUCTION

Hypertension is a major risk factor for cardiovascular disease
(CVD) and premature mortality worldwide, accounting for more
CVD deaths than any other modifiable risk factor [1]. Globally,
1.13 billion people have hypertension. From 2003 to 2013, the
number of deaths attributable to hypertension increased by
34.7% [2].

At present, 45.6% of adults in the United States have hyper-
tension. The total burden of hypertension has consistently in-
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creased, from 87.0 million in 1999-2000 to 108.2 million in
2015-2016, in the United States. It is estimated that by 2035,
the total direct costs of high blood pressure could increase to
US$220.9 billion [3].

Despite advances in medicine and preventive strategies,
fewer than 1in 5 people with hypertension have the problem
under control [1]. This could partly be due to gaps in fully elu-
cidating the etiology of hypertension. Genetics and conven-
tional lifestyle risk factors, such as the lack of exercise, unhealthy
diet, excess salt intake, and alcohol consumption, do not fully
explain the pathogenesis of hypertension, indicating the need
to revisit other suggested risk factors that have not been given
due attention. Psychosocial stress is one such factor. It not only
increases the incidence of hypertension, but is also associated
with poor hypertension control [4], unhealthy lifestyle behav-
iors [5], and non-compliance with treatment regimens [6]. Al-
though there are many psychosocial stressors, this paper will
focus on those with substantial scientific evidence supporting
their role in hypertension.
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A few studies in the past have explored the associations of
various stressors with hypertension, but there is a scarcity of
studies that have attempted to explain these associations. Thus,
this study will also offer potential underlying processes that
connect psychological stress with hypertension. The aim is to
close the knowledge gap so that this information can be used
to further research in this field.

PSYCHOSOCIAL RISK FACTORS ASSOCIATED
WITH HYPERTENSION

Psychological stress is said to occur if an event or environ-
mental demands are perceived as challenging enough to sur-
pass an individual’s capacity to cope. The challenging event or
environmental demands are termed stressors, and the physio-
logical or psychological response to exposure to the stressor is
termed a stress response. It is worth noting that stress may
predispose some individuals to short-term or long-term effects
that include disruptions in neuroendocrine and immunologi-
cal mechanisms, resulting in the development or progression
of psychological, autoimmune, respiratory, or CVD, including
hypertension. Below is the evidence for psychosocial factors
associated with the onset and progression of hypertension.

Occupational Stress

According to World Health Organization, stress, especially
work-related, is the second most frequent health problem im-
pacting employed people in the European Union [7]. Approxi-
mately 25% of European workers experience work-related stress
that negatively affects their health [8]. High job strain (i.e., low
control or decision leeway) is especially reported to increase
the incidence of hypertension [9]. Landsbergis et al. [10] con-
ducted a meta-analysis of 22 cross-sectional studies and found
that exposure to job strain was associated with higher systolic
blood pressure (3.43 mmHg; 95% confidence interval [Cl], 2.02
to 4.84; p<0.001) and diastolic blood pressure (2.07 mmHg;
95% Cl, 1.17 t0 2.97; p<0.001) compared to no exposure. High-
er workload or work demands [11], increased working hours
[10], job insecurity [12], and low wages are other occupation-
related factors that lead to chronic stress and have been found
to increase the incidence of hypertension.

Social Integration/Social Isolation
Social integration is the degree to which an individual feels
connected to others in their group or community. Individuals
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with poor social integration have an increased risk of develop-
ing hypertension. Having fewer social ties across 5 areas of so-
cial activities—namely, marital status, contact with parents,
children, neighbors, and volunteer activities increases the
odds of developing hypertension [13]. Notably, one’s per-
ceived sense of isolation, or having fewer social ties than de-
sired, also increases the reactivity to laboratory stress (stress
response upon exposure to a stressor in a laboratory setting)
and causes a cumulative increase in blood pressure over the
years [14,15].

Marital Status and Quality of the Marital

Relationship

Studies have consistently demonstrated the effect of marital
status and marriage quality on blood pressure. High marital
quality is found to be associated with lower stress and lower
ambulatory blood pressure (ABP) at home and work compared
to low or intermediate marital relationship quality or not hav-
ing a partner [16]. Increased spousal contact in low-quality
marriages was found to increase ABP over 3 years. Although
married individuals had a greater nocturnal drop in blood pres-
sure than single individuals, singles fared better than people
in low-quality marriages [16]. Usually, there is a 10% to 15%
decrease in blood pressure at night, and the absence of a noc-
turnal dip is associated with target organ damage [17]. Inter-
estingly, no other forms of social support fully compensated
for the effects of being single or in an unhappy marriage [16].

Racial Discrimination

Actual or perceived racial discrimination has been identified
as an adverse psychosocial stressor for cardiovascular health [18].
A systemic review and meta-analysis of 44 articles (n=32 651)
found an association between perceived racial discrimination
and hypertensive status (Z=0.048; 95% Cl, 0.013 to 0.087) [19].
Racial discrimination contributes to psychological stress and
low self-esteem that negatively affect blood pressure levels
[18]. Racial discrimination is associated with higher daytime
ABP and nocturnal ABP, decreased nocturnal blood pressure
dipping, and an increased risk of developing hypertension
[20]. Even after adjusting for age, gender, and socioeconomic
status (SES), the lifetime level of discrimination is associated
with greater hypertension prevalence [21]. Both African Amer-
icans and Latinos report experiencing discrimination. African
Americans report the highest rates of major lifetime discrimi-
nation (48.9%), with 91.2% experiencing minor day-to-day
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discrimination. Furthermore, 47% of Latinos born in the Unit-
ed States report minor day-to-day experiences of discrimina-
tion [19]. Exposure to racial/ethnic discrimination across the
life course has been found to be associated with elevated blood
pressure in middle-aged to older Black and Latino adults [22].
African Americans demonstrate high cardiovascular reactivity
to race-related laboratory stressors (e.g., recall of personally
relevant experiences of discrimination or exposure to audio or
videotapes of racist scenarios) compared to neutral tasks or
non-race-related stressors [21]. Stress associated with racism
has been proposed to contribute to higher blood pressure lev-
els and disproportionately higher rates of hypertension and
CVD in African Americans compared to Whites in the United
States [23]. Institutional-type discrimination has been suggest-
ed to be more clearly associated with hypertension incidence
in population-based studies using contextual-level indicators
of neighborhood segregation [20].

Low Socioeconomic Status

A meta-analysis of 51 studies found an increased risk of hy-
pertension with low SES across all 3 indicators: income (pooled
odds ratio [OR], 1.19; 95% Cl, 0.96 to 1.48), occupation (pooled
OR, 1.31;95% Cl, 1.04 to 1.64), and education (pooled OR, 2.02;
95% Cl, 1.55 to 2.63) [24]. SES is inversely related to the risk of
hypertension, CVD, and mortality [25]. Several studies have
evaluated the associations between various SES indices (edu-
cational level, occupational status, income, social class, social
status, and neighborhood characteristics) and hypertension.
Matthews et al. [26] studied changes in several socioeconomic
indicators as predictors of incident hypertension in the 10-year
follow-up of Coronary Artery Risk Development in Young Adults
(CARDIA) study participants. They found that difficulties paying
for basic needs at baseline and during the follow-up period
predicted hypertension incidence. There was also a trend for
association between a decline in income and incident hyper-
tension. Low SES was also related to hypertension-related blood
pressure patterns, including reduced nocturnal blood pressure
dipping [27] and delayed blood pressure recovery following
laboratory stress [28]. Low SES may augment the stress response
to other stressors. Landsbergis et al. [10] found that individuals
with low SES showed a more robust response to high job strain
than those with high SES, suggesting a potentiating role of
low SES in exacerbating the effects of other chronic stressors
that increase the incidence of hypertension. It is hypothesized
that individuals with lower SES are exposed to multiple sourc-
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es of stress and have lower resources to cope with it. This is of-
ten accompanied by poor health behavior that increases the
risk for hypertension [29].

Negative Affective States

Negative affective states such as anxiety and depression may
develop as downstream consequences of psychological stress
and contribute to the onset and progress of high blood pres-
sure [29]. The first episode of depression often occurs after ex-
posure to stressful life events such as divorce, unemployment,
or the suicide of a relative [30]. Depression is associated with
blood pressure progression and increased cardiovascular mor-
bidity and mortality risk. A meta-analysis of 9 studies found
that depression increased the risk of hypertension by 1.42-fold,
and the risk was correlated with the length of follow-up [31].
Data from the CARDIA study found that individuals with high
depression scores had a 2.8-fold increased risk of hypertension
after 5 years of follow-up [32].

Individuals with anxiety are also reported to have a higher
risk of hypertension than those without anxiety [33]. This as-
sociation was found to hold across the spectrum of anxiety
disorders, namely generalized anxiety, post-traumatic stress
disorder, panic disorder, and obsessive-compulsive disorder,
and also when controlling for comorbid conditions such as
depression and physical ailments [34]. Childhood psychologi-
cal trauma has also been found to be associated with the de-
velopment of anxiety, depression, and hypertension later in
life [35].

Psychosocial Stress and Disease Susceptibility

It has been suggested that an individual’s physiological and
psychological resilience determines the predisposition to
stress-induced disease. Neuroendocrine reactivity, genetics,
environment, nutrition, and sleep are important mediators of
physiological stability. An individual’s coping abilities, sense
of control, optimism, social support, early life experiences,
learning, genetics, and sleep determine his psychological resil-
ience [36].

PATHWAYS LINKING PSYCHOLOGICAL
STRESSORS TO HYPERTENSION

Though several studies in the past 4 decades have shown an
association between psychosocial stress with hypertension,
the underlying mechanisms are still a matter of debate. This
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paper presents a theoretical model that explains the stress-hy-
pertension association based on the 3 widely accepted theo-
ries of the stress response. These include cardiovascular reac-
tivity to stress, activation of the psycho-neuroendocrine and
immune systems, and a predisposition to high-risk behavioral
characteristics (e.g., poor diet, lack of exercise, smoking, and
alcohol abuse, among others).

The physiological and psychological response to an acute
stressor is adaptive, but repeated or prolonged exposure to a
stressor in predisposed individuals produces an inadequate
stress response that does not match the demands. This be-
comes maladaptive and causes more damage than protection
[37]. Cardiac over-reactivity is an example of a maladaptive
stress response to stressors and results in an acute increase in
blood pressure after exposure to the stressor and a prolonged
recovery time to return to the baseline blood pressure after
exposure to the stressor is over.

Repeated acute or chronic stress also activates the endo-
crine and immune systems, resulting in endothelial damage,
vascular inflammation, and hypertension. At the center of
mechanisms involved in the pathogenesis of stress-associated
hypertension are the overactivation of the sympathetic ner-
vous system and the hypothalamic-pituitary-adrenocortical
axis, which in turn influence several physiological processes
involved in blood pressure regulation [38]. In individuals with
physiological and psychological predispositions, psychosocial
stressor-induced episodes of blood pressure cause and exac-
erbate structural changes in the heart and blood vessels that
produce inflammation and sustained vasoconstriction, lead-
ing to increased blood pressure and hypertension. This paper
presents a model explaining the physiological mechanisms
most likely involved in the development of hypertension.

Psycho-neuroendocrine and Immune Mechanisms
Underlying Stress-induced Hypertension

Chronic exposure or repeated acute exposure to psychoso-
cial stressors causes hyperactivation of the sympathetic ner-
vous system and subsequently increased levels of catechol-
amines, resulting in renal, splanchnic, and cutaneous vasocon-
striction. Decreased organ perfusion due to widespread vaso-
constriction activates the renin-angiotensin-aldosterone sys-
tem in the kidneys [39], and elevated catecholamine levels
cause endothelial dysfunction [39], leading to blood pressure
increase and hypertension. In addition, stress-induced depres-
sion in the baroreceptor reflex response results in “adjusting”
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blood pressure to a higher level [38], which also contributes to
hypertension [40] and raises the risk for premature coronary
atherosclerosis.

Activation of the renin-angiotensin-aldosterone system re-
sults in vasoconstriction and sodium retention due to elevated
levels of angiotensin-Il (Ang Il) and aldosterone [41]. Both al-
dosterone and Ang Il potentiate the effect of catecholamines
on blood vessels by increasing the expression of norepineph-
rine and inhibiting the uptake of norepinephrine from nerve
endings [42].

Stress results in endothelial inflammation and damage. Stress-
induced repeated episodes of acute sympathetic stimulation
cause sharp increases in blood pressure, which may damage
the vascular endothelium and impair the release of nitric oxide
(NO), which under normal conditions causes vasodilatation
and counteracts the effects of vasoconstrictors such as Ang |l
and endothelin-1 [43]. Acute elevations in blood pressure are
also associated with increased activation of circulating T cells
that infiltrate blood vessels. These cells release pro-inflamma-
tory cytokines that promote vasoconstriction and sodium re-
tention, leading to hypertension [44]. Stress-induced increased
Ang Il levels cause increased production of endothelin-1 and
reactive oxygen species (ROS), causing vasoconstriction, en-
dothelial dysfunction, and upregulation of transcription fac-
tors (such as nuclear factor kB), promoting vascular inflamma-
tion and hypertension. In addition, the ROS generated after
stress reduce NO production and bioavailability [45]. It has
been suggested that elevated levels of circulating Ang Il also
contribute to increased glucocorticoids in the circulation by
stimulating the physiologically active central angiotensin-1 re-
ceptors. These receptors play a role in the formation and re-
lease of glucocorticoids, aldosterone, and catecholamines [46],
all of which are involved in the pathogenesis of hypertension
and mediate other cardiovascular effects [38].

Stress-induced activation of the hypothalamic-pituitary-ad-
renal axis increases glucocorticoid and aldosterone levels [40].
Aldosterone increases sodium and water retention and inhib-
its norepinephrine reuptake [47], thus supporting the periph-
eral effects of catecholamines [38], including vasoconstriction
and endothelial dysfunction, by triggering the secretion of en-
dothelial endothelin-1, cytokines, and the production of ROS
[48], leading to vascular damage and increased blood pres-
sure. It is worth noting that stress also predisposes individuals
to unhealthy behaviors such as smoking, alcohol consump-
tion, lack of exercise, unhealthy diet, and noncompliance to
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medication, which may also lead to endothelial damage by
activating neuro-immune/endocrine mechanisms.

Modifying the Stress-hypertension Association

In the past 2 years, the world has been going through a pan-
demic; the resulting economic shutdown and social interac-
tion restrictions were implemented for months, raising many
health concerns, including increases in anxiety and depres-
sion, social isolation, and loss of income. These have the po-
tential to promote the development or progression of hyper-
tension. Although completely removing psychosocial stressors
from an individual’s life may not be practically possible, physi-
cians can nonetheless recommend evidence-based strategies
to help vulnerable patients cope with the stressors. Published
studies provide robust evidence of the efficacy of behavioral
stress reduction modalities, such as transcendental medita-
tion, mindfulness-based stress reduction, progressive muscle
relaxation, biofeedback, yoga, and exercise in reducing stress
and related CVD, especially hypertension [49].

CONCLUSION

A chronic stressful environment at work or in marriage, low
SES, lack of social support, depression, anxiety, post-traumatic
stress, childhood psychological trauma, and racial discrimina-
tion are psychosocial risk factors that have significant evidence
for their role in hypertension. Evidence shows that stress causes
dysregulation of the sympathetic nervous system, the hypo-
thalamic-pituitary-adrenal axis, and the immune system through
repeated acute reactivity or chronic overactivity, thus resulting
in vascular damage, vasoconstriction, and hypertension. Since
hypertension is the most important modifiable risk factor for
cardiovascular mortality, it is pertinent to address psychosocial
risk factors to control or prevent hypertension and cardiovas-
cular mortality. This review has summarized the psychosocial
stressors responsible for causing hypertension with the antici-
pation that researchers and clinicians would consider approach-
es to modify these risk factors to improve the management
and prevention of hypertension and thus cardiovascular mor-
bidity and mortality.
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