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Abstract

served population.

and control of hypertension.

Background This review aims to describe existing evidence on the state of hypertension in Pakistan, including the
prevalence, associated risk factors, preventive strategies, and challenges in the management of hypertension.

Methods A comprehensive literature search was conducted electronically using PubMed and Google Scholar. Using
specific screening methodology, 55 articles were selected to be included.

Results We found from this extensive review that several small studies report high prevalence of hypertension

but there is a lack of population based prevalence of hypertension in Pakistan. Lifestyle risk factors such as obesity,
unhealthy diet, decreased physical activity, low socioeconomic status, and lack of access to care were the main associ-
ated factors with hypertension. Lack of blood pressure monitoring practices and medication non-adherence were
also linked to uncontrolled hypertension in Pakistan and were more evident in primary care setups. The evidence
presented is essential for delineating the burden of the disease, hence allowing for better management of this under-

Conclusion There is a need for updated surveys to depict the true prevalence and management of hypertension in
Pakistan. Cost-effective implementation strategies and policies at the national level are needed for both prevention

Keywords Hypertension, Pakistan, Review, Prevalence, Risk factors, Blood pressure
.

Background

Hypertension is a leading cause of the global burden of
non-communicable diseases and a significant contribu-
tor to cardiovascular disease, chronic kidney disease, and
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stroke [1]. Currently 25% of the world’s adult population
is hypertensive, which is predicted to rise to 29% by 2025
[2]. Systematic analysis using population-based stud-
ies from 90 countries reported the prevalence of hyper-
tension as 31.5% in low-and-middle-income countries
(LMIC), compared to 28.5% in high-income countries
[3]. Not only is the prevalence of hypertension growing in
developing countries, but the age of onset of cardiovas-
cular disease (including hypertension) is decreasing [2],
and thus contributes to about two-thirds of the mortality
attributed to hypertension [4]. A study from the second
National Diabetes Survey of Pakistan (NDSP) 2016, con-
cluded an alarming prevalence of hypertension in Paki-
stan that urges immediate attention [5].

Hypertension exists alongside cardiovascular dis-
ease, and several behavioral and socio-demographic
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characteristics are seen to be linked with both [6]. Cardi-
ovascular disease (CVD) is consistently evolving and will
be the foremost cause of mortality in 2030 [7]. Despite
the seriousness of cardiovascular diseases, minimal
attention is directed towards the prevention of its risk
factors, including hypertension. Pakistan is a country in
South Asia and is the fifth most populous country in the
world [8]. The healthcare system of Pakistan consists of a
private sector (70%) and a public sector (30%). Only 27%
of the population benefits from full healthcare coverage,
whereas 73% depend on out-of-pocket payments [9, 10].
Economic and political instability is a leading cause for
inadequate preventive and control strategies, thus accel-
erating rates of hypertension and cardiovascular dis-
eases in this country [11]. This review aims to describe
the existing state of hypertension in Pakistan, including
its prevalence, associated factors for control of hyperten-
sion, and evidence on management of hypertension.

Main text

This review includes articles from PubMed and google
scholar search engines and bibliography yielded 44,170
articles out of which 55 articles were selected using the
screening methods shown in Fig. 1. Table 1 lists some of
the main studies included in this review.

Prevalence of hypertension in Pakistan

Hypertension in adults

We still await a large population-based survey to
record the prevalence of hypertension in the existing
216 million population in Pakistan. According to the

44,170 articles
identifiedd via the
search engines

43,970 articles

screening

200 eligible articles
identified for
abstract screening

75 eligible articles
identified for full
text screening

Fig. 1 Study flow chart—articles and bibliography

excluded after title
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last population-based National Health Survey of Paki-
stan (NHSP), nearly 18.9% of people in Pakistan above
15 years were hypertensive, with a higher prevalence in
urban populations than rural population, and in men
more than women [12]. Despite the lack of population-
based data on hypertension prevalence, multiple stud-
ies have been conducted to determine the prevalence of
hypertension sporadically in multiple provinces and cit-
ies of Pakistan. The WHO Stepwise approach to surveil-
lance (STEPS) was conducted in the two large provinces,
Sindh and Punjab, and reported a prevalence of stage 1
hypertension (SBP >140 mmHg and DBP >90 mmHg) to
be 37% and stage II hypertension (SBP >160 mmHg and
DBP>100 mmHg) to be 15.9% [12]. More recently in
the National Diabetes Survey of Pakistan (NDSP) 2016—
2017, a large community-based epidemiological survey in
all four provinces (#=10,834), the prevalence of hyper-
tension was 46.2% [5]. Other small-scale urban studies
reported prevalence ranging from 15 to 29% [13, 14]. Fur-
thermore, the high rates of uncontrolled hypertension in
Pakistan, which represented more than one-fourth of all
patients in the medical emergency department, inevita-
bly lead to hypertensive crises in 56.3% of these patients
[15].

Hypertension in children and adolescents

Hypertension is not just limited to adults. There is a dis-
proportionately higher blood pressure (BP) burden in
South Asian children with relatively unclear reasons [16].
Jafer et al. reported that increased obesity in children was
associated with elevated levels of BP in South Asia [17,

125 articles
excluded after
abstract screening

25 articles
excluded after full
text screening

55 articles
included
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18]. These differences persisted even with lower Body
Mass Index (BMI) thresholds, and children at or above
these thresholds were twice as likely to have an increase
in BP than those not centrally obese or overweight [18].
Furthermore, elevated blood pressure during childhood
is considered a predictor of hypertension during adult-
hood [19]. A study comparing blood pressure in South
Asian children versus American children, found that
12.2% of Pakistani children between ages 5 and 14 years
have high blood pressure; significantly higher than chil-
dren in the United States (p <0.001) [20]. This finding was
observed despite Pakistani children having lower BMIs.
Bilal M et al. conducted a study on one thousand children
who visited an outpatient clinic in 2019 in urban Karachi
and reported a 25% prevalence of Hypertension (HTN)
in children aged between 4 and 7 years, and pre-HTN
in 10% [21]. It also showed a strong association between
HTN in children and weight, family history, and high-
fat diet, concluding that large-scale screening of young
children is required to report the prevalence of elevated
blood pressures.

In summary, the prevalence of hypertension is high
in Pakistan, with almost 2/3rds of presenting patients
suffering from it. From 2000 to 2010, the prevalence of
hypertension decreased by 2.6% in high-income coun-
tries but increased by 7.7% in low/middle—income coun-
tries [22]. A study reported an increasing prevalence of
46.2% in Pakistan in 2016—2017. Reviews done in other
low-middle income countries in 2017 showed a similar
increase with time, such as 40.6% in India [23], 40.7%
in Bangladesh [24], and 34.0% in Zambia [25]. The main
reasons for this rise are disparities in awareness, treat-
ment, and control rates, due to the lack of resources, edu-
cation, and funds in low-middle income countries [26].
Our study reflects this data and Pakistan is shown to be
one of the low-middle income countries continuously
struggling with these health disparities.

Risk factors for hypertension in Pakistan

A meta-analysis of 37 studies extracted 46 factors that
were significantly associated with hypertension in the
Pakistani population [27]. The three most frequently
reported factors were old age (15), gender (14), and BMI
(9) [27]. A national Non-Communicable Disease (NCD)
survey for risk factors in two major provinces of Paki-
stan found a high prevalence of HTN, with the respond-
ents having either low fruit and vegetable consumption
(96.5%), low physical activity (46%), being overweight
(26.3%), or obesity (14.9%) [13].

Obesity
The association of BMI with hypertension has been
reported in multiple studies, specifically a BMI greater
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than 23 kg/m? [28]. Akram J et al. noted obesity preva-
lence in Pakistan was 70% and had significant association
with hypertension (HTN) (p=0.0003) [29]. They also
found obesity was higher among Pakistani women than
men. The childhood obesity epidemic has caused the
global prevalence of (HTN) in children to increase from
2 to 4% [21]. However, there is limited data on obese chil-
dren and HTN in Pakistan.

Unhealthy diet

The Pakistan Adolescents Schools Survey 1 reported that
over 80% of adolescents in Pakistan had unhealthy diets
[30]. Studies in high-income populations have shown that
diets high in red meat, fatty food, and sweet desserts are
associated with an increase in blood pressure, whereas
diets with high amounts of fruits, vegetables, whole
grains, and lean meat are associated with lower blood
pressure [31]. However, Asian populations have differ-
ent environmental and genetic factors, and few studies
have been done in this population, assessing the role of
dietary patterns on hypertension. A study on the Paki-
stani population reported a decrease in HTN with yogurt
and seafood dietary patterns, but no statistically signifi-
cant effect between high-fat and sugar dietary patterns
and hypertension [32]. The same study also did not find a
significant effect of high fruit and vegetable diet on blood
pressure reduction in the Pakistani population.

Physical inactivity

A WHO study showed that 82.8% of boys and 87.3% of
girls aged 13-15 are not sufficiently active [33]. 54.3% of
Pakistani adolescents are physically inactive according to
another study [30]. Schools without playgrounds, female
gender, and lack of parental support for sports corre-
lated with physical inactivity among the students [34].
In a cross-sectional survey in Karachi, physical activity
was significantly associated with a lower risk of hyper-
tension [35]. Men were more likely to be more active, as
culturally they have greater access to the outdoor facili-
ties compared to the women. These findings highlight the
need for increased physical activity and its relevance and
contributions to hypertension.

An assessment of 21 countries reports that the main
reason contributing to these risk factors could be the
reinforcement of sedentary lifestyles through new tech-
nology, increased office jobs, conversion of agricultural
lands to factories, and transportation facilities that make
physical activity more difficult [36].

Literature reports established risk factors for hyper-
tension, including lifestyle behaviors, physical inactiv-
ity, unhealthy diet, obesity, low socioeconomic level,
and smoking [36]. Results from this review are con-
sistent with literature, with a particular emphasis on
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obesity, unhealthy diet, and decreased physical activity,
all of which in turn can also be attributed to low socio-
economic level. Global reviews have displayed that in
high-income countries, the decline in blood pressure
has occurred despite rising BMI, whereas both BMI
and blood pressure are rising in most LMIC [26, 37, 38].
This can be explained by enhanced social and economic
development, including the availability of nutritious food
options, better housing infrastructure, and importance
given to early childhood and adolescent nutrition in high
income countries [39-42]. LMIC must look to higher
income countries to adopt strategies used to reduce risk
factors. An Example of addressing specific risk factors
is the reduction of salt intake in the Republic of South
Africa, where legislation was passed on the limitation
of the upper limit of sodium content in processed foods
[43]. Lifestyle changes are a crucial and actionable risk
factor and must be emphasized by both the medical pro-
fessionals and government agencies of Pakistan, where
counseling and education can improve the compliance
and sustainability of healthy habits.

Blood pressure monitoring practice in Pakistan

According to the European Society of Cardiology (ESC)
2018 guidelines, auscultatory or oscillometric semi-
automatic or automatic sphygmomanometers are the
preferred method for measuring BP [44]. Oscillomet-
ric devices are recommended for office BP as they give
the best results. However, due to the enhanced cost
requirements, it cannot be recommended as the primary
method in resource-poor countries [45]. Low-income
countries such as Pakistan continue to use the mercury
sphygmomanometer despite its multiple problems. Stud-
ies in this setting report wide variation in blood pressure
monitoring in clinic settings with white coat hyperten-
sion reported in 16% of patients [46]. Moreover Shahab
et al. introduced the concept of Post-clinic BP, as it had a
good correlation with ambulatory BP and may be consid-
ered a more reliable method of monitoring BP [47].

Control rate of hypertension in Pakistan

Hypertension control is poor in most Asian countries
[48]. In primary care settings, developed countries like
Canada have a higher percentage of patients with con-
trolled hypertension (65%) compared to developing
nations like Pakistan, where the control rate is 6% [49].
According to the National Health Survey of Pakistan,
17.9% of adults over 15 years had hypertension, and
from those only 3% had hypertension under control
[50]. The proportion of patients with controlled hyper-
tension differs among developed and developing coun-
tries, specifically between primary and tertiary settings.
A cross-sectional study from rural areas of Pakistan,
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Bangladesh, and Sri Lanka showed that low adherence to
antihypertensive therapy was one of the critical factors
independently associated with high odds of uncontrolled
BP [51]. Moreover, most individuals in each country were
taking only one antihypertensive medication, due to
affordability and availability. Rates of control are better in
tertiary care settings. A study coordinated in three differ-
ent tertiary care centers in Karachi reported that 72.3%
of non-diabetic hypertensive patients had controlled BP,
defined as an average BP of less than 140/90 mmHg [50].
Higher age, male gender, and greater than 10 years of for-
mal education were significant factors leading to more
controlled hypertension. A study from 2019 at a single-
center tertiary center in Karachi reported that 62.5% of
patients took antihypertensive medication daily, and
more than half of that studied population had their BP
controlled [52]. Like other studies, this study discovered
that gender, smoking, additional comorbidities, and med-
ication compliance were significant factors associated
with uncontrolled hypertension.

Challenges in controlling hypertension

The nonexistence of screening programs, problems in
accessing health care facilities, lack of communication
between provider and patient, and high treatment costs
are substantial barriers to the hypertension control in
Pakistan [53]. A qualitative study conducted at Aga Khan
Hospital, Karachi, found that lack of insight about disease
seriousness, deficiency in knowledge, health care system
limitations, inadequate health education, financial con-
straints, religious belief, all acted as barriers to proper
control of NCDs including hypertension [54]. In contrast,
patients with higher education levels, family history of
HTN, fear of premature death, and previous comorbidi-
ties were more likely to perform self-care behavior than
newly diagnosed patients [54].

Medication nonadherence

Adherence is defined as the extent to which patients can
follow the recommendations for prescribed treatments.
Patients may become non-adherent when they decide not
to fill their prescriptions, take less than the prescribed
treatment, use their medication at the wrong time, or dis-
continue treatment prematurely [55]. Level of education,
number of medications, and presence of comorbidities
were significantly associated with medication adherence
in Pakistan [56]. A cross-sectional study among indi-
viduals treated for hypertension in rural South Asia, and
urban Pakistan, reported an independent relationship
between low wealth index and poor adherence to medica-
tions with a higher likelihood of uncontrolled blood pres-
sure [57, 58]. Another cross-sectional study evaluating
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drug compliance and associated factors in patients from
Karachi found that patients stopped taking medication
when they traveled away from home and when symptoms
were controlled [59]. The study also found that male gen-
der, duration of hypertension of more than 5 years, and
regular BP monitoring were associated with higher rate
of compliance.

Lack of universal health care (UHC)

UHC means that all individuals and communities receive
the health services they are entitled to without suffering
financial hardship. It includes the full spectrum of essen-
tial, quality health services, from health promotion to
prevention, treatment, rehabilitation, and palliative care
across the life course [60]. Unfortunately, in Pakistan, the
majority of the healthcare cost burden is incurred by the
household, as 60% of the total health expenditures come
from out-of-pocket (OOP) expenditures, with the largest
(>52%) share of OOP expenditure being medication [61].
A study in Pakistan, showed that blood pressure and dia-
betes medication were a substantial portion of household
expenditures, competing with other necessities such as
food and education [61]. The percentage of uncontrolled
hypertension was higher in rural Pakistan compared to
Bangladesh and Sri Lanka, due to scarce use of antihyper-
tensive medications in Pakistan with a lack of universal
health coverage, and where more than 80% of spending
on medications is out-of-pocket (OOP) [51]. In Karachi,
a study conducted to assess the OOP cost of treatment
of hypertension found that the total cost for stage I and
IT hypertension was 217,869.7PKR and 17,545,457.6 PKR,
respectively, demonstrating that cost alone causes an
increased burden on the average-earning man, ultimately
resulting in medication nonadherence [62].

Lack of knowledge about hypertension

A study conducted at three tertiary centers in Karachi,
Pakistan, found that the knowledge score in hypertensive
patients was poor and even lower in those with uncon-
trolled hypertension [63]. The mean physician encounter
score was seen to be higher in controlled hypertensive
patients compared to those with uncontrolled hyperten-
sion (p<0.05), depicting better physician-patient com-
munication results in sufficient medication adherence
and ultimately improved control of hypertension [63].
Statistically significant differences in knowledge between
patients with controlled and uncontrolled hypertension
was observed, with regards to the meaning of hyperten-
sion, target systolic and diastolic blood pressures, hyper-
tension being a lifelong disease with lifelong treatment,
asymptomatic hypertension, lifestyle changes, and high
blood pressure associated with aging [50]. Another study
comparing knowledge and attitude toward hypertension
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between patients in primary care settings and patients in
tertiary care hospitals found marked differences between
the two groups, in importance of medication adherence
and the role of diet, exercise, and weight reduction on BP
management [64]. The difference between the patients
in these two settings was explained by their education
level, as a significant number of patients visiting Primary
Healthcare Center (PHC) had no, or minimal educa-
tion [64]. There can be multiple reasons for the lack of
knowledge about hypertension in our population. Lack of
patient education by the physician, lack of health educa-
tion through media, and lack of proper infrastructure and
resources are a few [50]. A study conducted in Lahore,
Pakistan, to evaluate the effect of educational interven-
tion on the control of BP found that after the interven-
tion there was an increase in medication adherence, and
lower systolic and diastolic blood pressure [65]. Hence, it
is necessary to increase patient knowledge, and the phy-
sician plays a critical role in this.

Evidence on management of hypertension in Pakistan

The widely recommended treatment of initial hyperten-
sion involves the use of Thiazide Diuretics, Angioten-
sin-Converting Enzyme Inhibitors (ACEIs), or Calcium
Channel Blockers (CCBs) [66]. The Joint National Com-
mittee (JNC) guidelines recommend the use of thiazide
diuretics for most patients [67], whereas Pakistan Hyper-
tension League’s guidelines, which resemble the National
Institute for Health and Care Excellence (NICE) guide-
lines, recommend that patients younger than 55 years of
age should be treated with ACEIs and those older than
55 years or the black population, should be treated with
CCB and diuretics [68]. Diuretics are recommended due
to their safety profile, cost-effectiveness, and cardiovas-
cular protection [68]. Beta-blockers are now not recom-
mended for the initial treatment of hypertension due to
their diabetogenic potential [68]. But Pakistani doctors
did not adhere to pharmacologic treatment guidelines
as beta-blockers were prescribed most extensively (33%),
followed by ACEI (18%) and CCBs (13%), whereas thi-
azide diuretics were hardly used [68]. This is despite
hydrochlorothiazide from a national company being the
most cost-effective drug for a patient [68]. Furthermore,
up to four times more expensive branded generics were
commonly prescribed and would translate into increased
cost of treatment [68]. In another study, only 3.7% of doc-
tors talked about the Dietary Approaches to Stop Hyper-
tension (DASH) diet with their patients or were advising
salt reduction to hypertensive patients. Furthermore,
smoking cessation counseling to hypertensive patients
was mentioned by only 4.3% of doctors [69]. A recent sys-
tematic review on prescribing antihypertensive patterns
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in Pakistan, from a total of 26 studies from 2000 to 2018,
concluded that only ten studies utilized national or inter-
national guidelines a better understanding of a clinician’s
perception and practice of hypertension management
guidelines in LMICs is needed [70].

Intervention trials on hypertension from Pakistan

Limited intervention trials on hypertension management
have been done in Pakistan so far. A cluster randomized
control trial conducted in 12 communities of Karachi
showed that among the population between the ages of 5
and 39 years, significant systolic and diastolic blood pres-
sure reduction occurred in the intervention group which
received home health education (HHE) in a public health
setting [71]. The trial also demonstrated that among adult
hypertensive patients, there was a greater proportion of
patients achieving controlled blood pressure and a greater
drop witnessed in systolic BP in patients who received
both HHE and general practitioner education combined
than those who received either HHE or general practi-
tioner education or none [71]. Thus, this trial highlighted
the importance of combined community education and
caretaker (GP) education in controlling hypertension in
Pakistan. A two-arm cluster randomized control trial
in a private health sector in Punjab exhibited enhanced
management of hypertension in the intervention group
that received a clinical guide with standardized prescrip-
tion, adherence support, and lifestyle modifications [72].
The trial also found a significant increase in the propor-
tion of patients with controlled hypertension and higher
treatment adherence in the intervention arm than in the
control arm. Both these studies highlight the importance
of public-private partnership to implement hypertension
control at a mass level. Table 1 summarizes the existing
studies on hypertension conducted in Pakistan.

In summary, there are many barriers to the success-
ful management of hypertension in resource-limited
settings and a lack of trials on how to overcome them.
There is a need for changes in policymaking to allow for
the management of hypertension through cost-effective
strategies, preventative health promotions, providing
affordable treatment, and updating therapeutic guide-
lines [19, 61, 62]. The Community-Based Intervention
for Managing Hypertension in Rural South Asia study
by Jafer et al. has shown success of a multicomponent
intervention based on home visits by trained govern-
ment community health workers and led to a greater
reduction in blood pressure than usual care among adults
with hypertension [17]. This model has also been tested
in other South Asian countries including Sri Lanka and
Bangladesh.

In other studies from Pakistan, the need for medi-
cal advancements and research and improvement in
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healthcare delivery is shown to be of extreme importance
to achieve control of hypertension. This would involve
focusing on preventative care with regular BP screening,
effective communication by the providers, standardized
treatment approaches, providing cost-effective treatment,
and ensuring accountability [73]. Pakistan’s neighboring
country, India, has reported that awareness, treatment,
and control are lower in populations with primary or
no education, reflecting a combination of low socioeco-
nomic status, which may influence access to care, lack
of knowledge of the sequelae of uncontrolled hyperten-
sion, and differing values concerning the importance of
blood pressure control [74]. Ultimately treatment cover-
age and effectiveness remain low in low-income settings
[75]. Socioeconomic inequality in LMIC affects the use of
drugs and secondary prevention medicines [76].

Better developed health systems, such as in the United
States of America where there is more socioeconomic
stability, are more effective in managing HTN [77, 78].
There is an increased need for government and policy-
makers to make available the resources necessary to build
on the existing healthcare infrastructure. This means
building both physical and human resource capacity,
as well as the use of several non-traditional hyperten-
sion screening methods. An example of such a model
has been successful in several LMICs through programs
spearheaded by the Global Alliance for Chronic Disease
[79]. Further trials on hypertension management are nec-
essary for establishing guidelines and recommendations
catered to low- and middle-income countries.

The strength of this review is that it is a comprehen-
sive search of databases to ensure all relevant articles
were identified. Potential bias was reduced by having
the authors independently scan through the search out-
put and extract relevant data. Some limitations are that
the probability that health outcomes such as hyperten-
sion may influence reports of smoking, drinking hab-
its and other lifestyle factors, and not vice versa, cannot
be disregarded. Most studies included in this review are
cross sectional, and their design does not affirm cau-
sality. Studies included in this review varied in design,
population, assessment of risk factors, and timeframe of
the sample collected, hindering the ability to compare
results. Moreover, the different methods of identification
of hypertensive patients could misjudge the true preva-
lence, especially when hypertension was self-reported.
There is a large amount of heterogeneity in data, due to
which a meta-analysis could not be done.

Conclusion

Pakistan is shown to be one of the low-middle income
countries continuously struggling with health disparities
including hypertension control. Although the prevalence
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of hypertension is proven to be high in Pakistan, more
robust population-based survey prevalence figures are
lacking. There is a need for updated surveys to depict the
true prevalence and control rate of hypertension in Paki-
stan and implementation strategies for hypertension con-
trol across the country.

Implementation of studies like the Community-
Based Intervention for Managing Hypertension in
Rural South Asia across the country are study needed
for prevention and management of hypertension across
Pakistan. Digital health technology must be tested
and implemented in blood pressure control models in
future, as these actions have shown proven benefits in
other countries.

Lifestyle risk factors and low socioeconomic level are
the leading barriers to HTN management in Pakistan.
LMIC must look to higher income countries to adopt
strategies used to reduce risk factors. Lifestyle changes
are a crucial and actionable risk factor and must be
emphasized by both medical professionals and govern-
ment agencies of Pakistan, where counseling and edu-
cation can improve compliance and sustainability of
healthy habits.

There is a need for changes in policymaking to allow
for the management of hypertension through cost-effec-
tive strategies, preventative health promotions, providing
affordable treatment, updating therapeutic guidelines and
ensuring the implementation of guidelines by healthcare
professionals. The categorization of Pakistan as a LMIC,
and thus having weak policymaking and implementation,
is the root of most health disparities in the country.
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