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Hypertension (HTN) is a critical primary modifiable risk factor for the development of cardiovascular diseases, with recognized sex-
based differences. While sex refers to one’s biological genetic makeup and attributes, gender encompasses the individual’s psycho-
socio-cultural characteristics, including their environment and living conditions. The impact of each gendered variable may differ
amongst men and women with respect to HTN. Applying a sex and gender-based lenses to inform our understanding of HTN has
the potential to unveil important contributors of HTN-related cardiovascular outcomes. For instance, increased life stressors, work
related anxiety and depression, typically have more pronounced effect on women than men with HTN. The impact of social
surrounding including marital status and social support on HTN also differs amongst men and women. While married men are less
likely to have higher blood pressure, single women, and those who never married are less likely to have HTN. Additionally, the
beneficial role of social support is more pronounced in more historically marginalized cultural groups compared to majority. Finally,
socioeconomic status, including education level and income have a linear and inverse relationship in blood pressure control in
more resource-rich countries. The aim of this review is to summarize how sex and gender interact in shaping the clinical course of
HTN demonstrating the importance of both sex and gender in HTN risk and its treatment. Hence, when investigating the role of
gendered factors in HTN it is imperative to consider cultural, and social settings. In this narrative we found that employment and
education play a significant role in manifestation and control of HTN particularly in women.
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INTRODUCTION
The increase in the incidence and prevalence of HTN (HTN)
worldwide is an alarming public health consideration, given the
challenging nature of its control and multisystem impact. The
World Health Organization (WHO) estimates that nearly 1.28
billion people are currently living with HTN, of which two-thirds
reside in middle to low-income countries [1]. HTN is reported as
being one of the leading causes of death and disability-adjusted
life years worldwide [2, 3]. Additionally, it is responsible for more
deaths secondary to cardiovascular disease than any other
modifiable risk factors including smoking and diabetes [4].
Reporting on the 2001–2016 data from the National Health and
Nutrition Examination Survey (NHANES), a nationally representa-
tive survey, Peters et al. reported that the prevalence of HTN in the
United States is 49% in males and 42% in females [5]. Furthermore,
it has been noted that the prevalence of HTN is directly
proportional to age noting that after the age of 65 years, there
is a higher prevalence of HTN in females compared to males [6, 7].
More importantly, it has been reported that amongst those with
HTN, 20% of males and 15% of females are unaware that they are
hypertensive, and 29% (males) and 19% (females) are untreated
HTN [8] albeit these findings vary by regions of the world.
The etiology and pathophysiology of many cardiovascular,

cerebrovascular, and renal diseases stem from inadequate blood
pressure control [9]. There is a substantial literature concerning

the manifestation and etiology of this disease specifically focusing
on modifiable risk factors including lifestyle behaviors related to
diet, inactivity, tobacco and alcohol consumption, and obesity, as
well as non-modifiable risk factors such as age, sex, and family
history of HTN [10, 11]. As a result, lifestyle modifications in
addition to pharmacotherapy are mainstay strategies for the
management of HTN [12].
While there has been substantial advancement in medical

therapy aimed at controlling blood pressure, and reducing the
disease burden and it subsequent sequalae, only one in five of those
with known increased blood pressure are treated adequately
worldwide. There are many possible explanations for these findings,
including barriers to the access of healthcare services associated
with social and financial limitations which have become even more
pressing given that globally the majority of individuals with HTN
reside in middle to lower income settings [13]. Grotto et al. report
that factors including biological sex, level of formal education, and
income level have important implications for being able to provide
adequate medical therapy that results in successful blood pressure
control [14]. Hence, over and above the physiological components
associated with HTN, sociocultural factors are important considera-
tion in the treatment and control of HTN.
Sex and gender are often mistakenly used interchangeably in

medical literature. Sex refers to the genetic and biological
characteristics of an individual, while gender encompasses the
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psycho-socio-cultural aspects of one’s identity [15–20]. Gender
roles, relationships, identity, and institutions are associated with
the manifestation and management of HTN, and more impor-
tantly, this relationship may vary between males and females,
depending on the culture/country where they live [15–20].
Hence, in this narrative review, we sought to examine the role

of sociocultural gender in explaining how blood pressure
diagnosis, control, and outcome might vary between males and
females (Fig. 1), while exploring whether the intersectionality
between sex, gender, and other factors on HTN diagnosis and
treatment have previously been explored. We, therefore, summar-
ized the available evidence on the effect of gender on blood
pressure, and its response to treatment in four main domains that
embrace the multidimensionality that gender encompasses:
gender identity, roles, relations, and institutionalized gender. The
terms male and females are often confused with men and women,
but it is important to note that while the former refer to one’s
biological sex and attributes, the latter refers to their gender and
its social construct.

SEX DIFFERENCES IN HTN
The prevalence, etiology, and outcome of HTN differs amongst the
sexes. Based on recent data, the overall prevalence of HTN is higher
in males compared to females, though blood pressure control is
poorer in females [21–23]. It is also important to note that while
overall prevalence of hypertensive disorders is higher in males,
females have a higher lifetime HTN development gradient and
lower threshold for cardiovascular disease development [24]. More
importantly, the majority of national and international guidelines on
the treatment and prevention of HTN focus mostly on males, given
that most of the participants in the studies utilized to form such
recommendations are indeed males [25]. However, recently, in the
2018 guidelines of the European Society of hypertension and the
European Society of Cardiology, a section has been dedicated to sex
differences in factors affecting women [26].
The consequence of such biases in recommendations are

disease undertreatment and a more resulting complications in
females [25]. For instance, in the NHANES (1999–2004) study, of
males and females diagnosed with hypertension, 49.2% and 44.1%

had controlled blood pressure, respectively [22]. This difference is
minimized and reversed as individuals age beyond 65 years
[27–29].

The effect of sex hormones
Though the exact etiology of the difference in hypertension
prevalence amongst sexes is still unclear, previous studies
hypothesized that estrogens play a significant cardioprotective
role, and the decrease in endogenous estrogen results in reduced
endothelial thickening and elasticity in females as compared to
males [30]. Notably, at menopause and the discontinuation of the
effect of such hormones, the risk increases significantly, in some
cases surpassing males [31]. The role of menopause in increased
prevalence of hypertension remains controversial as other
cardiovascular comorbidities, increased body weight, and age
may contribute to the observed manifestation [30, 32, 33]. In
addition, females with history of gestational hypertension, and
pre-eclampsia are 3.7 and 2 times more likely to have HTN and
coronary heart disease later in life, respectively [34]. Furthermore,
chronic use of oral contraceptives has been shown to increase the
likelihood of HTN two to three times [33], especially, in females
with more advanced age who are living with obesity [35]. In
another investigation focusing on the effect of infertility and its
treatment on hypertension manifestation, the authors found no
significant differences amongst in HTN amongst those who
underwent fertility treatment compared to the rest of the Nurse’s
study cohort [36, 37]. On the other hand, there has been extensive
work studying the role of anabolic testosterone in HTN and
cardiovascular disease. The result of these analyses suggests that
use of testosterone replacement in males increases their likelihood
of HTN, cardiac remodeling and sudden cardiac death [38].
Likewise, in the transitioning trans-gender men, gender affirming
hormonal therapy was correlated with increased likelihood of
hypertension, whereas opposite effect was observed in trans-
gender women, whereby hormonal therapy yielded lower like-
lihood of hypertension in this population [39].
There are clear sex differences in various other cardiovascular

diseases which are further exacerbated by HTN including valvular
heart disease [40]. Females are at an increased risk of aortic
insufficiency and aortic stenosis which is highly associated with

Fig. 1 Role of sex and gender in hypertension. The complex interaction of sex along with gendered factors in hypertension. Aside from
traditional risk factors, the interplay of biological sex and gendered variables contribute to further risk and overall outcome.
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HTN and can portend worse prognosis for patients [40]. In
addition to valvular heart diseases, prolonged, untreated HTN can
result in hypertrophic cardiomyopathy, and eventual systolic heart
failure. In a review by Khan et al, the prevalence and risk factors of
heart failure in each of the sexes, along with its correlation with
blood pressure was examined. The authors found that females
with hypertension are at higher risk of heart failure compared to
males. Such observations are multifactorial involving sex and
gendered differences including reproductive periods, and varia-
tion in hormonal, epigenetics, cardiovascular physiology in
addition to health behaviors and targeted treatment adequacies
[41].
There are clear differences in risk factors associated with

manifestation of HTN amongst the sexes. While increased waist
circumference, diabetes mellitus, and insulin resistance were more
significant risk factors for developing HTN among males, in
females, obesity, physical inactivity, and history of pre-eclampsia
were more important in predicting future diagnosis of HTN
[42, 43]. There remains a number of other factors including age,
physical inactivity, increased sodium, and alcohol intake in
addition to unhealthy diet, which play a major role in hyperten-
sion manifestation for males and females [42]. It is important to
note, however, that there exists difference in association of blood
pressure values amongst males and females as it pertains to
sodium and potassium intake [44]. This means that female sex
increases blood pressure sensitivity to dietary intake, hence
leading to more adverse outcomes. Long-standing untreated
HTN can result in several other complications including damage to
end organs with more vulnerable, and sensitive microvasculature,
including cardiovascular hypertrophy and remodeling, the renal
tubules, and retinal arteries. Such clinical implications and its
consequences have been discussed in detailed in previous studies,
and hence will need to be taken into consideration when
discussing complications and sequalae of hypertensive disorder
[24].

Medication adherence
Response to treatment and disease outcome also differs between
males and females. While major randomized trials have demon-
strated comparable benefits of hypertensive medication, addi-
tional analyses have shown sex differences in both treatment
benefits and adverse outcomes. For instance, the VALUE trial
revealed that females assigned to Valsartan treatment had
increased relative risk for the primary outcome of mortality
compared with those who received amlodipine [45]. On the other
hand the LIFE trial demonstrated a significant reduction in primary
and some of the secondary end points for women who were
treated with losartan compared to atenolol [46]. Non-
pharmacological treatments including weight loss, increased
physical activity, consumption of more fruits and vegetables were
found to be beneficial for males and females, though the
magnitude of effect was slightly higher for females [35, 47].
However, very few studies have provided sex-disaggregated data
to ascertain sex specific response to treatment.

GENDER AND HTN
There are various aspects of gender that can affect blood pressure
level, and response to treatment. Gender is subdivided into four
domains [15–20]; gender identity, roles, relations, and institutio-
nalized gender [15–20]. Hence in this review, we aim to explore
the effect of such factors on HTN.

GENDER IDENTITY AND HTN
Gender identity is the personal sense of one’s own gender and
may correlate or differ with the sex assigned at birth. Such identity
describes how an individual sees oneself, as woman, man or as a

“third gender” or “two-spirited” (masculinity, femininity, or gender
nonconformity), and influences feelings and behaviors (i.e.,
depression, anxiety, and stress) [15–20]. Recently the American
Heart Association (AHA) called for actions to understand the
impact of gender identity specifically transgender and gender
diverse (TGD) individuals on cardiovascular health [48] hypothe-
sizing that gender related psychosocial stressors across the
lifespan in individuals identifying as TGD may drive the increased
CVD morbidity and mortality in this population. Indeed, there
exists biological differences in manifestation of depression and
anxiety. For instance, Current evidence on the impact of gender
identity on the prevalence and clinical manifestations of HTN are
limited to the reported association between gender identity in
TGD individuals, and the mediating effects of psychosocial
sequelae such as depression, anxiety, and level of stress. The
limited data available to date come from studies which have been
conducted to elucidate the effect of hormonal and conversion
therapy on blood pressure control and symptoms. Yet there is no
definitive evidence as to, whether the risk of HTN development
and complications in transgender men, or women is based on
their sex assigned at birth or whether the risk of HTN is related to
their gender identity. The latest statement published by the AHA
concludes that multiple systematic reviews, and studies con-
ducted were unable to answer this question, though smaller
cohort and retrospective studies examining data obtained from
electronic medical records found that transgender men, are less
likely to have HTN and experience complications related to HTN
compared to cisgender men [48]. Hence, such aspect of gender
identity requires further investigation and study.
As mentioned earlier there exists clear sex differences in risk of

HTN development as it pertains to lifestyle choices and its
respective modifications. There are gender differences that may
explain such findings. Men typically have higher risk-taking
characteristics which increases their likelihood to engage in more
health adverse activities including smoking, increased alcohol and
in some cases reduced adherence with medical therapy [49].
Overall, adherence to medical therapy differs amongst the sexes.
Study performed by Holt et. Al demonstrated that depression and
poorer communication with healthcare provider results in lower
adherence in antihypertensives in women, whereas sexual
dysfunction and obesity were important with non compliance in
males [50]. On the other hand, women are more likely to lead a
sedentary lifestyle, and consume poorer diet compared to men
[51]. This can be explained by the roles defined for men and
women in society. Women tend to take on more responsibility at
home which results in less time dedicated to exercise or healthy
diet intake. As such, it is imperative to appreciate gendered
related factors in manifestation of such sex differences in HTN.

PSYCHOSOCIAL VARIABLES AND HTN
Beyond the self-perception of identity, psycho-social traits may
partially capture the domain of gender identity. In this context,
one of the factors reported to contribute to the manifestations
and persistence of HTN is depression [52–54]. Various studies have
demonstrated the correlation between those diagnosed with
depression and the incidence of HTN [54]. Observed differences is
most likely multifactorial as beyond gender differences there are
clear biological component which contributes to female’s higher
likelihood of anxiety and depression. Some of such differences are
abnormalities noted in the regulation of the
hypothalamic–pituitary adrenal axis and the sympathoadrenome-
dullary system in females which is more sensitive to external
stressors [55]. A systematic review by Scalo et al. revealed the
increased prevalence of depression with HTN and the association
between depressive symptomology and increased blood pressure
[56]. Furthermore, while meta-regression analyses were not
performed to assess whether sex differences exist in such finding,
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the author found that the association between blood pressure,
depressive symptoms, and stroke were higher in women
compared to men. There are many possible physiological
mechanisms, which may explain this finding. There is developing
evidence demonstrating the over-activation of the sympathetic
nervous system in individuals diagnosed with depression with
increased blood pressure and HTN [57–59],suggesting that the
exacerbation of depression and blood pressure share common
pathways, and that the manifestation of one may increase the risk
of the other [60].
Similar trends have been observed concerning the relationships

between HTN and anxiety and/or stress levels. Individuals
diagnosed with generalized anxiety disorder and/or increased life
stress have been reported to be at a higher risk of developing
HTN. A study by Mushtaq et al. demonstrated that there is a
significant positive correlation between HTN, and anxiety, stress,
and depression [61]. Furthermore, other forms of life stressors
including occupational stress, post-traumatic stress, have been
reported to have a significant impact on the risk of HTN and
consequent cardiovascular disease [62]. There is a dearth of
evidence addressing the sex-specific association of depression/
anxiety/and stress and HTN. One study by Jackson et al. found that
in a cohort of 9182 middle-aged women, anxiety (24% increase)
and depression (30% increase) were positively, and significantly
associated with increased odds of HTN, however, these relation-
ships were no longer significant when included in fully adjusted
models. The observed association can potentially be explained by
the mediation effect of anxiety and depression (and vice versa) on
diagnosis of HTN [63].
Previous studies have demonstrated higher incidence of

depression, anxiety, and stress amongst women. In a study
investigating the role of anxiety and depression on hypertension,
Jackson et al. concluded that depression and anxiety were
associated with a 30% and 12% increased odds of HTN
respectively [63]. Considering the effect that such gendered
factors have on the risk of HTN, the hypothesis that these factors
may affect women more significantly than men is reasonable.
However, no study was found that compared the role of such
factors in HTN by sex. Hence, further investigations are needed to
better understand the magnitude of effect of depression, anxiety,
and stress on HTN in men and women separately.

GENDER ROLE
Gender roles refer to social roles that result in a range of
behaviors/attitudes ascribed to persons based on their sex.
Gender roles influence our behaviors including the choices made
regarding profession/employment, personal relationships and
even the clothes one wears and affect everyday experiences
and expectations [15–20]. There are a number of gender roles that
have been reported to impact the manifestation and management
of HTN. Recognized gender role factors include employment
status, paid/unpaid working hours, the number of children, and
whether an individual is the household primary earner. There have
been several studies that have investigated the role of working
hours on blood pressure in pregnant women, however, the results
are contradictory. While one study of over 24,000 pregnant
working women in China, concluded that shift work and extended
work hours did not influence the overall risk of HTN and
preeclampsia [64], a study by Lands Bergis et al. [65] reported
that work related stressors including longer shifts may explain
pregnancy-induced HTN [65].
Being the primary earner of a household brings with it financial,

and psychological stressors that may result in poor blood pressure
control. The Atherosclerosis Risk in Communities (ARIC) study
conducted a sub-analysis to determine whether employment
status was associated with the diagnosis of HTN amongst women.
This study found that women who reported being employed at

baseline were less likely to be hypertensive compared to women
not employed outside the home including “homemakers” and
“stay-at-home” women. Hence, they concluded that there is an
inverse relationship between employment status and HTN
amongst middle-aged African American women participants
[66]. Another study conducted across 13 European countries
reported a similar association. The authors sought to determine
whether gaps in employment were associated with an increased
risk of high blood pressure. The findings of the study reported that
no clear association was found between not working (unemploy-
ment) and HTN [67]. These contradictory results suggest that the
relationship between HTN and employment is more complex. It
does not discriminate between the type of employment, and
more importantly the willingness/unwillingness to be employed
and/or the role of work based on the level of employment (e.g.,
the service industry, professional), childcare responsibilities and
other gender-role responsibilities.
There is little to no literature that investigates the role of

employment, working hours, housework, number of children, as
well as other gender roles in association with HTN development.
However, the few studies available suggest that women are
significantly more impacted by gender-role factors compared to
their men counterparts. For instance, Clougherty et al. reported on
14,618 blue- and white-collar manufacturing employees to
determine gender and sex differences in job status and HTN.
The study found that after adjustment for sociodemographic
factors, the effect of hourly (blue collar) status, and being a part
time employee on HTN, was significant only amongst women. The
authors concluded that the significant risk of HTN associated with
hourly status for women may have been exacerbated by gender
relations (women in the study were more likely to be single
parents) and lower formal education levels [68]. This suggests that
over and above biological sex, gender role may influence the
development of HTN and should be included in the assessment
of risk.

GENDER RELATIONS
Another important domain in the construct of gender is the
effects of social relations with other individuals. Gender relations
refers to the social relationships and power distributions between
men and women both in private and public including inter-
personal interactions, and dynamics [15–20] that influence health
behaviors and outcomes. Concept such as marital status, caregiver
responsibilities, and having adequate social support are gender
relation factors that have been found to contribute the develop-
ment of cardiovascular diseases including HTN. A study investigat-
ing the role of family support in association to HTN by Bahari et al.
[69] reported that a lack of self-efficacy along with inadequate
family and social support were factors that were significantly
associated with HTN [69].
Marital status has also been shown to play an important role in

blood pressure control. However, the relationship between HTN
and marital status is reported to vary by sex. Men who reported
never being married were nearly 50% more likely to have HTN
compared to men who were married. There was however no
significant difference for men who reported being divorced or
widowed. On the other hand, in women, being widowed
increased the risk of HTN by 92% while not ever being married
and being single had a slightly protective effect [70]. To better
understand the implications of marital status on health outcomes
including blood pressure, it is imperative to appreciate the
intersectionality between sex, gender, and cultures/traditions. For
instance, a larger study performed in Ghana investigated the
impact of marital status on HTN amongst men and women. In this
study, the authors explored the role of family dynamics including
marriage on the health of the population. The authors performed
an overall sample analysis but included a sex-disaggregated
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analysis to determine the impact by sex. After controlling for
lifestyle and sociodemographic covariates, the authors found that
being married (OR= 2.14, 95% CI= 1.30–3.53), cohabiting (OR=
1.94, 95% CI= 1.16–3.23) and previously married (OR= 2.23, 95%
CI= 1.29–3.84) were independent predictors for HTN only in the
women cohort [71]. Similar trends were noted within same-sex
partnerships. Studies have found that being married is also a risk
factors for HTN in same sex couples [72, 73]. These studies also
found that being in same-sex relationship was correlated with
higher likelihood of CVD when compared to opposite sex
relationships (HR1.61, 95% CI: 1.27-2.04) [73].
While the definition of “family” has changed over the years, the

social definition of family as a group of two or more who live
together, form an emotional connection, and function as an
economic unit, falls into the realm of gender relations which have
been reported to impact health and disease outcomes. Factors
including caregiving responsibilities or having familial social
support have been demonstrated to influence the trajectory of
diseases including HTN. Using a cross-sectional cohort of white
collar working women in Quebec, Canada, Brisson et al. investi-
gated the impact of caregiving responsibilities on mean systolic
and diastolic blood pressure, as measured by the number of
children, family support at home, and work stress, assessed using
the Job Content Questionnaire. The study concluded that for
women with university degrees who were employed in a white-
collar occupation, that family responsibilities were correlated with
significantly higher systolic and diastolic blood pressure [74].
Furthermore, the impact was potentiated in situations where job
strain and stress were also increased. This was also shown by a
study by Brown et al. who reported that job strain and
physiological stress were predictors of daily blood pressure
variability [75]. The effect of psychological stress on blood
pressure and its effective control has been investigated thor-
oughly, identifying that caretaking responsibilities, are recognized
stressors, that can result in poorer HTN related outcomes [76]. Of
note, such stressors, including caretaking responsibility, can be
effectively addressed through strategies that favor social support.

INSTITUTIONALIZED GENDER
Institutionalized gender reflects the distribution of power between
individuals in political, educational, and social institutions [15–20].
This domain is recognizing the impact of socioeconomic status
(SES) and societal gender inequality on the manifestation and
progression of diseases including HTN. It is important to note that,
education, income, and gender inequality can influence life
decisions and resource allocation for those of lower SES. For
instance, individuals with more limited resources may not be able
to afford healthcare provider visits, have funds for medical
therapy, or time dedicated to self-care regimens including
exercise, and other wellness initiatives. Hence, the importance of
SES and institutionalized gender in blood pressure control cannot
be overstated [14].
Several studies worldwide have reported on the impact of

institutionalize gender on blood pressure control. Retrospective
data obtained from the World Health Organization’s STEPwise
approach to surveillance of chronic disease risk factors, demon-
strated that risk of HTN in men and women differ significantly
based on factors related to institutionalized gender. The authors
found that in a cohort in rural Vietnam, SES (including lower
income, and less formal education) was associated with a lower
likelihood of HTN in men, however, this relationship was
completely reversed in women [77]. Another Canadian study by
Kaplan et al. investigated the relationship between household
income and self-reported HTN prevalence among persons aged 65
and older in the United States (U.S.) and Canada. The authors
found that there was a linear but inverse relationship between
blood pressure control and income. It is interesting to note that

this relationship was only observed in the U.S, but not Canada. The
authors attributed the findings to the lower financial burden of
healthcare and medical therapy in Canada (publicly funded health
care) compared to the U.S (privately funded), demonstrating the
importance of income, and equal access to health care on health
outcomes [78]. Institutional-level educational policies that reflect
gender biases may also impede health outcomes. Pandit et al.
conducted interviews and literacy assessments of numerous
patients with HTN. They found that those who had higher formal
education and literacy levels were more aware of their overall
health, more compliant with medical therapy, which ultimately
resulted in better blood pressure control [79].
Finally, in 2015 Leng et al. conducted a comprehensive

systematic review and meta-analysis reporting on studies
investigating the correlations and relationships between
income, education, and SES with HTN The authors reported a
19% higher prevalence of HTN amongst those in the lowest
income strata (OR 1.19, 95% CI: 0.96–1.48). Those with the lowest
SES were two times more likely to have high blood pressure (OR
2.02, 95% CI: 1.55–2.63). Of note, this relationship between SES
and HTN was especially noteworthy in higher income and
developed (HIC) countries including Canada, U.S., and some
European countries. In contrast, the relationship was reversed
for lower income African countries (LIC) [80]. The exact cause of
these relationships is still unclear, but it may be secondary to
lifestyle and cultural differences amongst individuals living in
different countries. It has been postulated that those who live in
LICs may not have enough resources to purchase food, whereas
in HICs that have more resource rich areas, calorie heavy foods
are typically inexpensive and rapid to prepare and consume.
Hence, while those with lower income in a resource rich country
tend to eat unhealthier fast food and processed sugars, those
who live in more developing countries may not have access to
sufficient food, resulting in lower caloric intake and blood
pressure. Importantly, the results of this meta-analysis demon-
strates the importance of assessing gender factors at both
individual and population (country level) in health and disease
outcomes analyses.

INTERSECTIONALITY BETWEEN SEX, GENDER, AND RACE
While factors discussed above have been shown to contribute
considerably to the manifestation, and consequent treatment and
outcomes of HTN, it is important to consider the intersectionality
that exists between such factors. The inequities in various
societies, particularly regarding identified gaps in care and timely
access to healthcare results in more adverse outcome and poorer
prognosis for those in more socially disadvantaged positions.
Richardson et al. used an intersectional framework to investigate
health disparities and found that race (ethnicity), gender, and sex
had multiplicative impacts on hypertension. This study found that
not only non-Caucasians, but women of lower social standing had
a disproportionally higher likelihood of hypertensive disorder over
their lifetime. Furthermore, these factors demonstrated strong
intercorrelations and predicted poorer outcomes [81].

CONCLUSION
Psycho-socio-cultural characteristics are gendered and may differ
amongst men and women in different environments /living
conditions and countries. Overall, we have found that the most
important gendered factors in HTN are education and employ-
ment. Though both sexes are affected by these elements, their
effect on women is more pronounced than in their men
counterparts. Results of this comprehensive review have re-
enforced the importance of understanding the role of sex and
gender-related factors in the development and prevalence of HTN.
Further studies on the impact of psychosocial gendered factors on
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the management and treatment of HTN are warranted to better
inform our clinical management of the disease.

Summary
What is already known about this topic

● Hypertension is a critical modifiable risk factor of cardiovas-
cular diseases for which sex-specific differences exist.

● Sex and gender are different concepts – whilst the former
refers to one’s biological attributes, the latter encompasses
the individual’s psycho-socio-cultural characteristics.

● Gendered factors may have a different magnitude of effects in
females compared to males with regards to hypertension, and
hence the exact nature of such factors is poorly understood.

What this study adds

● Life stressors, anxiety, and depression can have a more severe
effect on women with hypertension compared to men.

● While married men are less likely to have higher blood
pressure, single women and those who never married are less
likely to have HTN.

● Social support plays an important role in blood pressure,
control particularly in women.

● Socioeconomic status, including education level and income
have a linear and inverse relationship in blood pressure
control in more resource-rich countries.
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