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ABSTRACT Low- and middle-income countries account for the majority of hypertension
disease burden. However, little is known about the distribution of this illness within
subpopulations of these countries, particularly among those who live in urban informal
settlements. A cross-sectional hypertension survey was conducted in 2003 among 5649
adult residents of a slum settlement in the city of Salvador, Brazil. Hypertension was
defined as either an elevated arterial systolic (≥140 mmHg) or diastolic (≥90 mmHg)
blood pressure. Sex-specific multivariable models of systolic blood pressure were
constructed to identify factors associated with elevated blood pressure. The prevalence
of hypertension in the population 18 years and older was 21 % (1162/5649). Men had
1.2 times the risk of hypertension compared with women (95 % confidence intervals
(CI), 1.05, 1.36). Increasing age and lack of any schooling, particularly for women,
were also significantly associated with elevated blood pressure (pG0.05). There was also
a direct association between men who were black and an elevated blood pressure.
Among those who were hypertensive, 65.5 % were aware of their condition, and only
36.3 % of those aware were actively using anti-hypertensive medications. Men were less
likely to be aware of their diagnosis or to use medications (pG0.01 for both) than
women. The prevalence of hypertension in this slum community was lower than
reported frequencies in the non-slum population of Brazil and Salvador, yet both disease
awareness and treatment frequency were low. Further research on hypertension and
other chronic non-communicable diseases in slum populations is urgently needed to
guide prevention and treatment efforts in this growing population.
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INTRODUCTION

Hypertension is the single most modifiable risk factor for cardiovascular disease and
a leading cause of death worldwide.1 It has been estimated to be responsible for
approximately 9.4 of the 18.4 million cardiovascular disease deaths each year.2,3

Low- and middle-income countries accounted for 80 % of all cardiovascular disease
in 2010,4 and the number of hypertensive individuals in these areas is projected to
increase by 80 % in the next 20 years.5 Hypertension will play a major role in the
ongoing cardiovascular disease epidemic, and early recognition and treatment of
hypertension are essential to the prevention of cardiovascular disease and its
sequelae.6,7

Although a number of studies have reported the prevalence of hypertension in
low- and middle-income countries,2,8,9 few have explicitly studied hypertension
within urban informal settlements or slums, which are communities with limited
access to the formal healthcare system.10–19 In 2003, the United Nations Human
Settlements Program (UN-Habitat) operationally defined slums as urban areas
characterized by their poor sanitation infrastructure, limited access to safe water,
poor structural housing quality, and overcrowding. In 2012, they estimated that 863
million people in developing regions lived in slums, making up 33 % of their urban
populations,20 further estimating that this population will reach two billion by
2025.21 The burden of undiagnosed or untreated hypertension in these communities
is virtually unknown until they present to the formal health sector with severe and
financially costly end-stage complications such as stroke, myocardial infarction, or
renal disease.22

Brazil is a paramount example of a middle-income country where slums comprise
a large portion of its urban area.23–25 The proportion of the urban population in
Brazil grew from 45 to 84 % between 1960 and 2010.26 This growth occurred
during a major demographic transition as the proportion of the population older
than 60 years doubled during this same time frame.23 The majority of these recent
migrants have settled in urban slums.27 Salvador, the capital of the state of Bahia, is
the Brazilian city with the highest proportion of slum residents; the 2010 Census
reported that 33 % of Salvador’s 2.64 million residents lived in slums.26,28

We report the findings of a cross-sectional community-based hypertension survey
of slum residents in Salvador, Brazil. The findings from this study provide an
understanding of the distribution and risk factors of a major chronic disease in an
under-studied population and are relevant to other populations residing in poor
urban areas worldwide.

METHODS

Study Population
A cross-sectional, household hypertension screening survey was conducted in 2003
in Pau da Lima, a community situated on the periphery of Salvador. This community
was established as a squatter settlement in the 1970s and meets the UN’s and the
Brazilian Census Bureau’s operational criteria for an informal settlement.21,26 In
2003, Salvador’s Oswaldo Cruz Foundation (FIOCRUZ) established a study site
within this community for a cohort study of urban leptospirosis.29–31 A household
census by FIOCRUZ at that time identified 14,867 residents in 3068 households
within the 0.46 km2 study area.

UNGER ET AL.

Author's personal copy



During implementation of the leptospirosis study, community leaders and resident
associations identified hypertension as a major health problem in the community
and requested that FIOCRUZ screen for the disease. Between January 2003 and
December 2004, the study team subsequently visited all households in the study area
and enrolled all consenting residents aged 18 years and older.

The Ethics Committees of FIOCRUZ, University of California, Berkeley, and
Weill Medical College of Cornell University approved this study.

Data Collection
Arterial blood pressure was measured in all consenting participants during the initial
house visits. Measurements were performed by trained community health workers
with an aneroid sphygmomanometer (BDTM Sphygmomanometer, Becton, Dickin-
son and Company, New Jersey, USA) and taken in a sitting position after 10 min of
rest and without recent history of exercise, smoking, or alcohol use. A standardized
questionnaire was administered during interviews to ascertain demographic
characteristics. Participants self-reported their race, education, and employment
status. All individuals with an elevated blood pressure were referred for evaluation
at the district health post. Follow-up home visits began in May 2004 for individuals
with an elevated blood pressure measurement during their initial visit. At this time,
further information was collected on the participant’s current health status including
comorbidities such as diabetes, coronary artery disease, or stroke. Participants were
asked about current medical care and treatment for hypertension as denoted by use
of medications within the previous 7 days. Medications and prescriptions were
reviewed at the time of follow-up interview to verify the use of medications specific
to hypertension and diabetes.

Analysis
Hypertension was defined as having a systolic (SBP) and/or diastolic (DBP) pressure
≥140 or ≥90 mmHg, respectively.32,33 Mean SBP and DBP were calculated within
each stratum of selected demographic characteristics, and 95 % confidence intervals
(CI) were calculated by bootstrapping estimates 1000 times with replacement. Chi-
squared tests were used to assess for significant differences between men and women
in the prevalence of hypertension.

The Stata software package v.12.1 (StataCorp LP, Texas, USA) was used for all
analyses. Sex-specific ordinary least-squares regression models relating risk factors
for systolic and diastolic blood pressure were created using a reverse stepwise
process, maintaining variables in the final models with a p valueG0.20, in addition to
factors that have been previously confirmed to influence blood pressure (race).

RESULTS

Household Survey
Visits to all 3068 households in the study site identified 7380 present and eligible
adults. Among these, 5649 subjects (76.5 %) consented to participate in the survey.
A higher proportion of females than males chose to participate (58.3 % of 5649
participants were female versus 34.4 % of 1731 non-participants). Mean age for
participants and non-participants was 34.0 years (standard deviation (SD),
12.8 years) and 33.1 years (SD, 12.2 years), respectively. The age distribution of
participants reflected the young age structure of slum populations; 3988 (70.6 %)
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were between 18 and 39 years of age. Four thousand and seventy subjects (72.1 %)
reported mixed or white ancestry, and 1576 (27.9 %) reported black ancestry. Only
1433 (25.4 %) had, at a minimum, attended the Brazilian equivalent of high school
(Table 1). The average per capita monthly income among participants was
US$56.46 and included those who were unemployed, students, women caring for
children at home, and non-pensioned retirees. Among these 3068 households, 91
and 57 % had access to potable water and were served by closed sewage systems,
respectively.

Summary of Blood Pressure Measurements in the
Population
During the initial house visit 1192 (21 % of 5649) subjects had an elevated systolic
or diastolic blood pressure. The follow-up visit (median interval between first and
second visits of 299 days) was performed for 796 (66.8 % of 1192) subjects with an
initial elevated blood pressure (Table 2). The mean systolic blood pressures among

TABLE 1 Demographic characteristics of a cross-sectional survey of residents in the
community of Pau de Lima, Salvador, Brazil, 2003

Total Women Men

p valuen (% total) n (% total) n (% total)

5649 3291 (58.3) 2358 (41.7) G0.01
Age (years)
18–29 2529 (44.8) 1472 (44.7) 1057 (44.8) 0.549
30–39 1459 (25.8) 847 (25.7) 612 (26.0)
40–49 963 (17.0) 545 (16.6) 418 (17.7)
50–59 444 (7.9) 268 (8.1) 176 (7.5)
60–69 176 (3.1) 109 (3.3) 67 (2.8)
970 78 (1.4) 50 (1.5) 28 (1.2)

Race
Mixed/other 4070 (72.1) 2416 (73.5) 1654 (70.1) G0.01
Black 1576 (27.9) 872 (26.5) 704 (29.9)

Education
Never studied 381 (6.8) 237 (7.20) 144 (6.11)
Elementary (complete or incomplete) 3833 (67.9) 2167 (65.9) 1666 (70.7) 0.01
Some high school or beyond 1433 (25.4) 886 (26.9) 547 (23.2)

Monthly per capita income (US$ Jan 2004)
Missing/not reported 2113 (37.4) 1607 (48.8) 506 (21.5) G0.01
0.01–57.7 870 (15.4) 606 (18.4) 264 (11.2)
57.8–69.2 952 (16.9) 615 (18.7) 337 (14.3)
69.3–100.9 735 (13.0) 259 (7.9) 476 (20.2)
≥100.9 979 (17.3) 204 (6.20) 775 (32.9)

Employment Status
Employed
Formal sector 1240 (21.9) 462 (14.0) 778 (33.0) G0.01
Informal sector 2072 (36.7) 1035 (31.5) 1037 (44.0)

Othera 2336 (41.4) 1793 (54.5) 543 (23.0)

p values are presented comparing the distributions of each demographic variable between men and women

aIncludes students, retirees, women working at home, and the unemployed
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TABLE 2 Systolic (SBP) and diastolic and blood pressure (DBP) in a cross-sectional survey of
residents of the community of Pau de Lima, Salvador, Brazil, 2003

Women Men

p valuea

SBP DBP

SBP≥140
or
DBP≥90 SBP DBP

SBP≥140
or
DBP≥90

Mean Mean
Prevalence
(95 % CI) Mean Mean

Prevalence
(95 % CI)

Totalb 115.6 76.4 19.8 (18.5–
21.2)

120.1 79.2 22.9 (21.1–
24.5)

G0.01

Age (years)
18–29 105.1 70.5 4.1 (3.1–5.1) 113.7 74.7 9.6 (7.8–11.3) G0.01
30–39 113.2 76.4 16.1 (13.6–

18.5)
119.5 80.0 23.0 (19.7–

26.4)
G0.01

40–49 128.0 84.1 40.0 (35.9–
44.1)

127.4 84.4 38.3 (33.8–
42.8)

0.59

50–59 137.8 87.5 53.7 (47.8–
59.7)

131.4 86.9 48.9 (41.5–
56.3)

0.32

60–69 142.8 86.5 56.9 (47.6–
66.2)

140.9 87.3 53.7 (42.0–
65.4)

0.68

970 148.0 87.8 66.0 (52.8–
79.2)

144.3 82.9 53.6 (35.8–
71.3)

0.28

Race
Mixed/other 114.8 76.0 19.0 (17.4–

20.5)
119.8 79.0 22.8 (20.7–

24.9)
G0.01

Black 117.7 77.6 22.2 (19.5–
25.0)

120.6 79.6 23.0 (19.9–
26.2)

0.72

Educational status
Never studied 107.8 72.5 48.5 (42.3–

54.7)
116.9 84.9 45.8 (37.7–

54.0)
G0.01

Elementary
(complete or
incomplete)

116.6 77.1 21.3 (19.6–
23.1)

120.1 79.2 23.0 (20.9–
25.1)

0.22

Some high
school or
beyond

134.8 84.9 8.6 (6.8–10.4) 131.8 77.5 16.4 (13.4–
19.5)

0.61

Monthly per capita income (US$ Jan 2004)
Missing/not
reported

113.6 75.1 17.1 (15.4–
18.8)

118.9 78.1 19.8 (16.4–
23.2)

0.17

0.01–57.7 114.2 76.2 17.5 (14.6–
20.4)

119.2 77.9 20.1 (15.3–
24.9)

0.37

57.8–69.2 121.7 79.5 28.8 (25.2–
32.4)

120.1 78.9 23.1 (18.6–
27.7)

0.06

69.3–100.9 115.3 77.1 20.5 (15.7–
25.2)

118.7 78.8 20.6 (16.9–
24.3)

0.97

≥100.9 116.8 77.4 20.6 (15.2–
25.9)

121.9 80.6 27.0 (24.0–
30.2)

0.06

Employment status
Employed
Formal

sector
116.0 77.3 19.0 (15.5–

22.6)
120.0 79.5 24.0 (21.1–

27.0)
0.04
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men and women were 120.1 and 115.6 mmHg, respectively, while the mean
diastolic blood pressures were 79.2 and 76.4, respectively. Figure 1 shows age- and
sex-specific systolic and diastolic blood pressures with standard deviation, indicating
an age effect.

TABLE 2 Continued

Women Men

p valuea

SBP DBP

SBP≥140
or
DBP≥90 SBP DBP

SBP≥140
or
DBP≥90

Mean Mean
Prevalence
(95 % CI) Mean Mean

Prevalence
(95 % CI)

Informal
sector

115.2 76.6 19.3 (17.0–
21.7)

119.1 78.8 21.3 (18.8–
23.9)

0.26

Otherc 115.7 76.1 20.4 (18.5–
22.2)

122.0 79.3 24.1 (20.5–
27.7)

0.06

ap values are presented for comparisons of the prevalence of elevated blood pressure between men and
women

bMen were significantly more likely to have an SBP≥140 or DBP≥90 (pG0.01)

cIncludes students, retirees, women working at home, and the unemployed

70
80

90
10

0
11

0
12

0
13

0
14

0
15

0
16

0

0-17 18-29 30-39 40-49 50-59 60-69 >70 0-17 18-29 30-39 40-49 50-59 60-69 >70

Female Male

Diastolic Blood Pressure  Systolic Blood Pressure

Age Group

FIG. 1 Age and sex-specific systolic and diastolic blood pressures with 95 % confidence intervals in
a cross-sectional study of residents of the community of Pau da Lima, Salvador, Brazil, 2003.
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Factors Associated with High Blood Pressure
Table 3 shows sex-specific multivariable linear models with factors associated with
changes in blood pressure. Models were developed for both systolic and diastolic
blood pressure, but results and models were nearly identical; therefore, only systolic
blood pressure is presented. Increasing age and lack of a formal education were
correlated with increased systolic blood pressure. Each year of age corresponded
with increases in systolic blood pressure of 0.61 and 0.57 mmHg in men and
women, respectively (pG0.05). The lack of any schooling was correlated with
increasing systolic blood pressures in both men and women after adjusting for the
influence of other covariates (men, β=3.58 [95 % CI, −0.03, 7.2]; women, β=9.67
[95 % CI, 0.71, 18.64]). We did not identify significant associations (pG0.05)
between per capita monthly income or employment status and systolic blood
pressure. Males who reported that they were black had increased systolic blood
pressures albeit not statistically significant, which was not observed for black
women (black men, β=1.57 [95 % CI, −0.07, 3.22]; black women, β=2.23 [95 % CI,
−2.55, 7.00]).

Medical Care and Complications
Women who used anti-hypertensive medication had a systolic blood pressure that
was on average 0.73 mmHg lower than those that did not (95 % CI, 0.01, 1.47).
Men who used anti-hypertensive medication did not experience a significant
decrease in systolic blood pressure (pG0.05). Among the 747 subjects with an
elevated systolic or diastolic blood pressure and complete follow-up interview
information, 275 (34.5 %) were not aware that they had an elevated blood pressure
at the time of the survey (Table 4). Among those with an elevated blood pressure,
289 (36.3 %) were using an anti-hypertensive medication. Men were significantly
less likely than women to be aware of their elevated blood pressure (51.3 %
compared with 75.8 % among women, pG0.01) and significantly less likely to be
using anti-hypertensive medication if they were aware (19.3 versus 48.8 % for
women, pG0.01) (Table 4). Women had 3.0 times the odds (95 % CI, 1.26, 7.33) of
having previously suffered a stroke compared to men (prevalence of 5.2 versus
1.8 %).

TABLE 3 Multivariate association between risk factors and systolic blood pressure in men and
women in a cross-sectional study of residents of the community of Pau de Lima, Salvador,
Brazil, 2003

Women (R2=0.12) Men (R2=0.15)

β

95 % CI

β

95 % CI

Upper Lower Upper Lower

Age (continuous, years) 0.57 0.37 0.76 0.61 0.54 0.67
Currently on anti-hypertensive medicationa −0.73 −1.47 0.01 – – –
Education (reference high school or beyond)
Elementary (complete or incomplete) 5.83 −1.42 13.09 −0.76 −2.61 1.09
Never studied 9.67 0.71 18.64 3.58 −0.03 7.2

Race (reference not black) 2.23 −2.55 7.00 1.57 −0.07 3.22

aMedication was not associated with systolic blood pressure in men (p90.20)

HYPERTENSION IN A BRAZILIAN URBAN SLUM POPULATION

Author's personal copy



DISCUSSION

This survey assessed the prevalence of elevated blood pressure and its potential
impact in a slum population in the largest city in northeastern Brazil. Our household
survey of adults 18 years and older estimated that 21 % of residents had a high
blood pressure in 2003. The results from this study suggest that the overall
prevalence of hypertension was lower in this population than that which has been
found in other temporally similar non-self-reported studies in the general Brazilian
population.34–36 In the current study, among the population greater than 50 years
old, prevalence surpassed 50 %. The only other study, to our knowledge, presenting
age-specific estimates in the general population of Salvador reported a prevalence of
approximately 60 % in those older than 50.35

The reported differences in hypertension prevalence are due, in part, to the
differences in the age structures of study populations, varying survey methodologies,
and differences in the way in which disease outcome was defined. In our study, 70 %
of subjects were between 18 and 39 years of age, reflecting the younger age
demographic of slums.37

A summary of 18 studies of the disease conducted in Brazil found a prevalence
that ranged from 21 to 29 %.24 However, the majority of these studies came from
non-slum populations in the more heavily industrialized southeast.14,38 The phone-
based, self-reported Vigitel survey reported a prevalence of 21.7 % in Salvador in
2006. However, self-reported surveys rely on the assumption that a medical
professional is regularly screening individuals for the disease.

In Salvador, a survey was conducted in 2002 that recruited individuals from
shopping malls.36 This study found a hypertension prevalence of 34 %, but
sampling from this population could be prone to a significant amount of selection
bias. Those choosing to participate in a study in a shopping mall might be wealthier
and more concerned about high blood pressure. A separate study in Salvador
reported higher overall, age- and sex-specific rates of hypertension but sampled from
a previous project assessing cardiovascular risk factors, possibly elevating esti-
mates.35

The prevalence of hypertension in the Pau da Lima population in Salvador was
lower than that previously reported in other Latin American countries, where the

TABLE 4 Medical care and medical history among follow-up of residents of the community of
Pau de Lima, Salvador, Brazil, with elevated blood pressure in 2003

Characteristic

Total
(n=796)

Women
(n=459)

Men
(n=337)

p value
(men vs. women)n (% of total responding)

Aware of hypertension status 521 (65.5) 348 (75.8) 173 (51.3) G0.01
Previously receiving treatment
for hypertension (% aware)

279 (53.6) 210 (60.3) 69 (39.9) G0.01

Currently on anti-hypertensive
medication

289 (36.3) 224 (48.8) 65 (19.3) G0.01

Past history
Diabetes 55 (6.9) 38 (8.3) 17 (5.0) 0.09
Myocardial infarction 23 (2.9) 14 (3.1) 9 (2.7) 0.51
Stroke 30 (3.8) 24 (5.2) 6 (1.8) 0.05
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age-standardized prevalence in Mexico, Paraguay, and Venezuela has been reported
to be between 30 and 42 %.39 A report by the WHO in 2013 indicated that Latin
America had the lowest prevalence of hypertension and other cardiovascular
diseases, while the African region had the highest rates.4

The disparity between the present study and other previous studies carried out in
Salvador suggests heterogeneity in the prevalence of high blood pressure within
similar geographic areas, reflecting the importance of studies that elucidate location-
specific risk factors and disease burden. These findings further undermine the utility
of broad country or even statewide surveys that assess disease burden. This is
especially true in informal communities such as slums where the terrain, population,
municipal services, and other important demographic and infrastructure character-
istics vary dramatically.37

Our study found that any elementary education compared to none at all was
enough to reduce blood pressure. This indicates that even within this slum
community characterized by high levels of absolute poverty, differences in
educational status influence blood pressure. This may reflect differences in
awareness of the disease or the increased prevalence of factors such as poor diet
and lack of exercise among members of this population with lower levels of
education.40 However, the fit of the linear models was extremely poor in both
women and men (R2 of 0.12 and 0.15) suggesting that there were other unmeasured
factors contributing to these differences.

Interestingly, although males developed hypertension earlier and were better
educated than women, they were still less likely than hypertensive women to be
aware of their condition, receive medical care, or use anti-hypertensive medications.
Studies have consistently shown that women are more aware and better treated for
their hypertension, despite often reporting higher disease prevalence than men,
particularly in older age groups.8,16,41,42 However, the factors affecting gender
differences in prevalence, awareness, and treatment are generally poorly clarified.43

In Brazil, healthcare access should be universal and free through the national health
plan called the Sistema Único de Saúd or SUS, and men should theoretically have the
same level of access to primary care as women. However, the use of health services
has been consistently shown to be lower in men than in women in Brazil and was
affected by age, education, income, and type of employment (i.e., formal,
informal).44–46 Sex-specific disparities in our study population, where the majority
were between 18 and 39 years, may also have been related to targeted efforts by the
Brazilian health sector to make health care available to women of childbearing age.
Women of reproductive age have been shown to have a higher prevalence of access
to health services, greater access to information, and may more easily perceive health
risks. Men tend to seek medical assistance with more severe or morbid diseases.47

The role of gender in the development and control of hypertension is complex,
but our study emphasizes the need for targeting young males in urban slums for the
screening, prevention, and management of the disease. This is particularly important
because almost 10 % of the male population under the age of 30 had an elevated
blood pressure. Similarly, high rates of hypertension among men have been shown in
military recruits in Brazil and are not uncommon in other countries.18,48 It is also
worthy of note that compared to the general population studied in the Vigitel study,
there was higher prevalence of elevated blood pressures in all age groups of men in
this slum population—except for the oldest age group greater than 70 years where
there was a small sample size.49 These findings may also reflect the prevalence of
factors associated with lifestyle in slum populations, such as diet high in sodium and
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fats, tobacco use, alcohol consumption, central obesity, and physical activity, and
are certainly worthy of further study.18,50,51

Despite the relatively high awareness of hypertension in this community, which is
comparable to awareness in the USA,32 slum residents had low levels of care for
their hypertension, including among those with severe hypertension (defined as a
systolic and diastolic blood pressure greater than 180 and 110, respectively). Less
than one in five men had previously received any care for their hypertension despite
being aware of their disease status. Despite this, the population in Pau de Lima had
much higher levels of awareness than in other reported studies carried out in other
countries with similar economic indicators.40,41 In slums, disease awareness may not
translate into effective care, particularly when local private pharmacies or informal
health providers distribute it.

Cardiovascular and cerebrovascular diseases are the two principal causes of
mortality worldwide.1 The increasing burden of these diseases in countries such as
Brazil has been attributed to changing population demographics, urbanization, and
lifestyle changes (i.e., dietary shifts away from traditional foods, decreasing physical
activity, and increased tobacco use).52–54 In recent years, public health experts have
called attention to the potential impact associated with non-communicable diseases
in slums,55 and yet we know little about the burden of these chronic health
conditions and their associated sequelae in this marginalized population until
residents enter the formal health sector. This tends to occur after an individual is
already suffering from costly end-stage disease. Slum residents experience restricted
access to formal health care, and as a result, they tend to enter the formal health
sector for treatment later than their non-slum urban counterparts.56 As medically
certified information is available for less than 30 % of deaths per year worldwide,
the cause of death would only be correctly ascertained for individuals who access the
formal health sector.57 Reports such as the Global Burden of Disease Study
underestimate the disease burden in these populations as they are underrepresented
in medical records. Our findings suggest that slum populations are making a
substantial, yet underreported, contribution to the ongoing global epidemic of non-
communicable diseases. The development of slum-specific health policies is essential
to meet the World Health Organization’s B25 by 25^ goal, a 25 % reduction in non-
communicable diseases among adults between 30 and 70 years of age by 2025.58

LIMITATIONS

This was a community-based screening survey in a cohort of nearly 15,000 residents
in one slum community originally selected due to a high prevalence of leptospirosis.
The characteristics of this community are consistent with those of similar poor
urban communities in Salvador and Brazil; however, the selection of the community
may affect the generalizability of the results. The majority (70 %) of those surveyed
in this community-based study were between the ages of 18 and 39 years, which
makes comparisons to studies in the general population difficult.

Although all personnel were trained in using the manual sphygmomanometer,
technical skill and knowledge between users may have affected the accuracy of
pressure measurements. Traditionally, two repeated blood pressure measurements
on two occasions are used to diagnose hypertension; however, other studies in low-
and middle-income regions report hypertension based on one measurement.59 The
US National Health and Nutrition Examination Survey (NHANES) study also does
not consistently use multiple measurements.60
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The lack of information of patients taking medications on the first survey may
underestimate the prevalence of hypertension in this community. Those with
elevated blood pressure on the first survey were followed up with questions about
their use of medications for hypertension and any cardiovascular complications.
Loss to follow-up was 38.8 % (these medication and complications data were only
available for 730 of the original 1192 individuals with an elevated systolic and/or
diastolic blood pressure). Additionally, it is not possible to establish a causal or
temporal link between cardiovascular outcomes and hypertension in this study.
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