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Abstract

Background: The global burden of hypertension is growing, particularly in low- and middle-income countries. This
study aimed to investigate differences in the relationship between social capital and hypertension between regions in
Sub-Saharan Africa (West vs. South Africa) and within regions (rural vs. urban residence within each country).

Methods: Data for 9,800 adults were analyzed from the Study on Global Ageing and Adult Health (SAGE) 2007-2010
for Ghana (West African emerging economy) and South Africa (South African established economy). Outcomes were
self-reported and measured hypertension. The primary independent variable was social capital, dichotomized into
low vs. medium/high. Interaction terms were tested between social capital and rural/urban residence status for each
outcome by country. Linear and logistic regression models were run separately for both countries and each outcome.

Results: Those with low social capital in the emerging economy of Ghana were more likely to have hypertension
based on measurement (OR=1.35, 95% Cl=1.18,1.55), but the relationship with self-reported hypertension lost signifi-
cance after adjustment. There was no significant relationship in the relationship between social capital and hyperten-
sion in the established economy of South Africa after adjustment. No significant interactions existed by rural/urban
residence status in either country.

Conclusion: Low social capital was associated with worse hypertension outcomes, however, the relationship differed
between South Africa and Ghana. Further investigation is needed to understand differences between and within
countries to guide development of programs targeted at leveraging and promoting social capital as a positive com-
ponent of overall health.
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Background

Sub-Saharan Africa has seen a shift in its burden of dis-
ease from infectious to non-communicable diseases
(NCDs), coupled with the largest increase in chronic
disease incidence worldwide [1-4]. Hypertension is
the leading cause of cardiovascular disease worldwide
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expectancy, urbanization, poverty, and changing life-
style practices are some of the forces altering the burden
of disease in Sub-Saharan Africa, due to risk factors for
hypertension including comorbidities like obesity and
history of stroke, older age, and elevated blood glucose
[7-9].

While economic growth in Africa increased in recent
years, there is variation in the rate experienced across
the continent [10]. Over the past 50 years, the largest
expansion has been in the ‘Big 5’ economies of Algeria,
Egypt, Morocco, Nigeria, and South Africa, with limited
economic growth in other nations [10]. However, recent
trends suggest more equally distributed growth over the
next few years with East and West Africa being the con-
tinent’s fastest growing regions [10]. For example, Ghana,
an emerging economy in West Africa has a projected
gross domestic product (GDP) growth rate of 6.1%, while
South Africa, an established economy in the South, has a
projected GDP growth rate of 1.97% [11]. The per capita
GDP can be seen in Fig. 1, demonstrating tremendous
growth in South Africa, and recent increases in Ghana
[12]. Economic growth in Sub-Saharan Africa also var-
ies within countries, with GDP growth concentrated in
and reliant on productivity in urban regions [13]. Sub-
Saharan Africa is considered one of the fastest urbaniz-
ing regions in the world, however, these urban areas are
not equipped to mitigate risks associated with this rate of
growth, including influences on infrastructure, services,
and health within countries [13].

The confluence of growing economies and their influ-
ence on increasing incidence of non-communicable
diseases has made hypertension a growing concern in
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Sub-Saharan Africa [14—18]. The rise of hypertension in
Sub-Saharan Africa increases economic stress on indi-
viduals and health systems because treatment and com-
plications are costly to individuals, and high incidence of
disease taxes overburdened health systems that lack suf-
ficient resources [19, 20]. Among Africa’s highest cardio-
vascular mortality regions, there is an estimated $1.7-3
billion loss in productivity from cardiovascular disease
alone as chronic disease can decrease productivity, lead
to missed days at work, and have long-term, sometimes
costly treatments [21]. Similar to differences in economic
growth by rural/urban residence, hypertension is con-
sidered uncommon in rural Africa but a major concern
in urban Africa [22-25]. As a result, differences by both
region and within nations are a concern.

Increasing focus has been placed on social factors that
could be used to mitigate the influence of conditions in
which people live, work, and play on health outcomes
[26]. Social capital, existing when healthy social networks
between people, neighborhoods, and organizations offer
benefits and resources such as coordination, reciproc-
ity, and cooperation, has been associated with improved
health and management of chronic disease [27-30]. It
has been suggested that social capital may lower the risk
of developing hypertension and its complications, how-
ever, little work has been conducted in middle and low
income countries [28, 31]. Aspects of social capital, such
as trust, personal empowerment, a strong sense of com-
munity and safety, and cooperation have all been associ-
ated with lower odds of hypertension and/or sedentary
behavior, but each factor alone may be less influential
than combined [30-35].
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Fig. 1 Historical trends in per capita gross domestic product (GDP) for South Africa and Ghana between 1960-2019. Ghana, an emerging economy
in West Africa has a projected gross domestic product (GDP) growth rate of 6.1%, while South Africa, an established economy in the South, has a
projected GDP growth rate of 1.97%., suggesting more equally distributed growth over the next few years (data source: www.macrotrends.net)
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Previous studies on social capital have largely focused
on the relationship with health behaviors and cognitive
health, with less work conducted in chronic conditions,
such as hypertension. In addition, studies have not been
designed to investigate differences between different
regions, or at differences within a nation, such as rural/
urban residence status. Given the changing economies
and rising incidence of non-communicable diseases in
Sub-Saharan Africa, we sought to investigate differences
in the relationship between social capital and hyperten-
sion between regions in Sub-Saharan Africa (West vs.
South Africa) and within regions (rural vs. urban resi-
dence within each country).

Methods

Data and Sample

We analyzed 9,800 adults (> 18 years) from the Study on
Global Ageing and Adult Health (SAGE) Wave 1 indi-
vidual data files [36, 37]. No IRB approval was required
as this analysis used publicly available data. SAGE Wave
1 was administered from 2007 to 2010 in China, Ghana,
India, Mexico, Russian Federation and South Africa.
Based on the objective of this study, we selected two
countries in Sub-Saharan Africa that measured social
capital and both measured and self-reported hyperten-
sion (Ghana and South Africa). South Africa has a longer
history of economic growth and higher levels of current
urbanization, while Ghana is an emerging economy in
the fast growing West African region.

Both Ghana and South Africa SAGE data used a strati-
fied multistage cluster sample design. Strata for South
Africa was defined by the nine provinces (Eastern Cape,
Free State, Gauteng, Kwa-Zulu Natal, Limpopo, Mpuma-
langa, North West, Northern Cape and Western Cape),
locality (urban or rural), and predominant race group
(African/Black, White, Colored, and Indian/Asian) [38,
39]. Strata for Ghana were defined by administrative
region (Ashanti, Brong Ahafo, Central, Eastern, Greater
Accra, Northern, Upper East, Upper West, Volta and
Western) and type of locality (urban/rural) [38, 39].
Households with one or more members aged 50 years
or more were available for the household interview, and
individuals living in the household who were 50 years
or older were eligible for individual interview [38, 39].
Household weights for analysis at the person level were
calculated by SAGE and used in the analysis to allow
weighting to the population level.

Household and individual participant’s health status
and health systems assessment were the two primary
components of SAGE survey instruments. Addition-
ally, SAGE assessments included participant’s percep-
tions on well-being and objective measures of health
which included anthropometrics, performance tests and
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biomarkers. The majority of respondents that SAGE
interviewed were 50 years and older while a relatively
smaller sample were between ages 18 and 49. In both
countries, data was collected face-to face using paper and
pencil interviews. The individual response rate in Ghana
was 80% while the response rate in South Africa was
77% [36, 37]. The total number of individual respond-
ents from Ghana and South Africa was 5,573 and 4,227,
respectively.

Outcome measures

Using both measured blood pressure and self-reported
hypertension, we created four hypertension outcomes.
Blood pressure was measured at the time of the sur-
vey administration using an automatic inflatable cuff
[40, 41]. Participants were seated with their wrist at the
level of their heart during collection of blood pressure,
which was measured three times with one-minute breaks
between each measurement [40, 41].

1. Self-reported Hypertension (yes/no): “Has a health-
care professional/doctor ever told you, you have high
blood pressure/hypertension?”

2. Measured Hypertension (yes/no): participants with
measured systolic pressure > 140 mmHg and dias-
tolic pressure > 90 mmHg were determined as hav-
ing hypertension.

3. Systolic Blood Pressure (continuous variable)

4. Diastolic Blood Pressure (continuous variable)

Independent variable

Our primary independent variable was social capital
developed using the following four Wave 1 survey items:
“How often in the last 12 months have you ... ”

a) “... attended any public meeting in which there was a
discussion of local or school affairs?”
b) “ ... met personally with someone you consider to be

a community leader?”

c) “ ... attended any group, club, society, union or
organizational meeting?”

d) “ ... worked with people in your neighborhood to fix
or improve something?”

Each question had response options of ‘never, ‘once
or twice per year, ‘once or twice per month; ‘once or
twice per week’ and ‘daily’ Each of the above-men-
tioned variable responses were dichotomized by cod-
ing ‘never’ and ‘once or twice per year’ as 0 while ‘once
or twice per month) ‘once or twice per week; and ‘daily’
as 1. The scores for each question were then summed
for each individual creating a continuous variable of
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0-4 with higher numbers indicating higher levels of
social capital. Following prior use of this variable the
score was dichotomized into low social capital (score
of 0) and medium/high social capital (score of 1-4)
[27].

Covariates

Sociodemographic variables included age (continu-
ous at time of survey), sex (male, female), income (col-
lected by SAGE and categorized into quintiles within a
given country), marital status (dichotomized variable
by labeling ‘currently married’ or ‘cohabitating’ as ‘with
partner’ vs. ‘never married, ‘widowed, or ‘separated/
divorced’ as ‘without partner’), education (categorized
into less than high school level (no formal education,
primary school, and secondary school) vs. high school
or greater (completed high school, college/university,
or post-graduate degree), area of residence (catego-
rized into rural or urban), work status (categorized into
working vs. not working based on response to having
worked 2 or more days in the prior week) and comor-
bidities (including arthritis, stroke, angina, diabetes
mellitus, chronic lung disease, asthma, depression).

Statistical Analysis

Preliminary analysis included descriptive statistics to
understand sociodemographic differences between
South Africa and Ghana. Based on differences between
the two countries, all analyses were stratified by coun-
try. First, using Chi-square, ANOVA, and t-tests, uni-
variate comparisons were conducted to understand the
difference in hypertension status for each of the hyper-
tension outcomes between 1) rural vs. urban residence,
and 2) low vs. medium/high social capital. In order to
understand the relationship between social capital and
hypertension, a series of regression models were then
run. First, two separate unadjusted logistic regression
models were used to assess the relationship between
social capital and a) self-reported hypertension, and b)
measured hypertension. Second, two unadjusted lin-
ear regression models were run between social capital
and a) systolic blood pressure, and b) diastolic blood
pressure. Third, interaction terms were tested for each
of the unadjusted models between social capital and
rural/urban residence on each of the 4 hypertension
outcomes. All interaction terms were not significant,
so models were not stratified by area of residence. Each
model was then adjusted for age, gender, income, mari-
tal status, education, area of residence, work status, and
comorbidities. Analysis was performed using R ver-
sion-4.0.0 [42] and significance was based on p<0.05.
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Results

Sample characteristics for each country, South Africa
(n=4,227) and Ghana (N=5,573) are presented in
Table 1 stratified by rural vs. urban residence, and in
Table 2 stratified by low vs. medium/high social capital.
Among participants from South Africa, 49.8% reported
low social capital while 35.1% from Ghana reported
low social capital. In South Africa 66.6% of the par-
ticipants lived in urban regions while in Ghana 40.9%
lived in urban regions. All demographic characteristics
between South Africa and Ghana were significantly dif-
ferent except age.

Table 3 describes the hypertension outcomes by level
of social capital in South Africa and Ghana, while Table 4
describes the hypertension outcomes by rural/urban
status. There was a significant difference between those
with medium/high vs. low social capital for self-reported
hypertension in South Africa (25.4% vs. 31.7%, p<0.001)
and Ghana (10.6% vs. 14.7%, p<0.001). The mean sys-
tolic blood pressure was significantly different between
medium/high (M=143.0, SD=26.7) and low (M=144.9,
SD=27.1) social capital groups in South Africa (p=0.02)
and between medium/high (M=132.4, SD=24.75) and
low (M=137.7, SD=26.7) social capital groups in Ghana
(p<0.001). In Ghana, among those with medium/high
social capital, the mean diastolic blood pressure was sig-
nificantly lower (M=87.8, SD=16.7), compared to those
with low social capital (M=90.4, SD=17.5) (p<0.001).
Additionally, in Ghana, there was a significant differ-
ence by social capital level for measured hypertension
(medium/high: 27.04% vs. low: 35.26%, p<0.001).

Table 5 shows the unadjusted and adjusted model
results for the relationship between social capital and
each hypertension outcome in South Africa and Ghana.
Participants in South Africa with low social capital were
more likely to self-report having hypertension when
compared to participants with medium/high social
capital (OR=1.36, 95%CI=1.18, 1.56). Additionally, par-
ticipants in South Africa with low social capital had 1.93
mmHg higher systolic blood pressure when compared
to the medium/high social capital group (95%CI=0.25,
3.60). In Ghana participants with low social capital were
more likely to self-report having hypertension (OR=1.45,
95%CI=1.22, 1.72), more likely to have measured hyper-
tension (OR=1.47,95%CI=1.30, 1.67), have higher mean
systolic blood pressure (5.36, 95% CI=3.90, 6.83), and
higher diastolic blood pressure (2.60, 95% CI=1.62,
3.59) compared to the medium/high social capital group.
After adjustment, participants with low social capital
in Ghana were more likely to have measured hyperten-
sion (OR=1.35, 95%CI=1.18, 1.55), higher systolic blood
pressure (3.25, 95% CI=1.71, 4.79), and higher diastolic
blood pressure (2.37, 95% CI=1.32, 3.41) compared to
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Table 1 Sample characteristics for South Africa (=4,227) and Ghana (n=5,573) stratified by rural/urban status
South Africa Ghana
Rural Urban Rural Urban
N=1,411 N=2,810 N=3,290 N=2,281
Social capital® Social capital®
Low 39.74% 54.79% Low 31.42% 40.37%
Medium/High 60.26% 4521% Medium/High 68.58% 59.63%
Age® 60.9 (13.1) 59.9(11.9) Age® 60.5 (14.1) 59.7 (13.9)
Gender Gender®
Male 44.15% 41.74% Male 54.17% 45.46%
Female 55.85% 58.26% Female 45.83% 54.54%
Marital Status Marital Status®
Single 47.09% 46.86% Single 35.64% 43.86%
w/Partner 5291% 53.14% w/Partner 64.36% 56.14%
Education® Education®
No formal education 70.83% 45.23% No formal education 89.64% 71.36%
<High School 26.36% 45.72% <High School 5.50% 14.77%
>=High School 2.81% 9.06% >=High School 4.86% 13.87%
Work Status Work Status®
Working 32.44% 32.20% Working 7843% 65.67%
Not-Working 67.56% 67.80% Not-Working 21.57% 34.33%
Comorbidities Comorbidities
Arthritis® 224 (16.8%) 648 (24.1%) Arthritis 339 (11.3%) 241 (11.6%)
Stroke 39 (2.9%) 103 (3.8%) Stroke® 47 (1.6%) 73 (3.5%)
Angina® 60 (4.5%) 169 (6.3%) Angina 85 (2.8%) 64 (3.1%)
Diabetes® 64 (4.8%) 305 (11.3%) Diabetes® 58 (1.9%) 119 (5.7%)
Lung Disease 31 (2.3%) 60 (2.2%) Lung Disease ° 0 (0.3%) 18 (0.9%)
Asthma® 44 (3.3%) 130 (4.8%) Asthma (3 2%) (3 7%)
Depression® 20 (1.5%) 108 (4.0%) Depression 3(1.1%) 6 (1.7%)

a

the medium/high social capital group. All relationships
in South Africa lost significance after adjustment.

Discussion

Using the Study on Global Ageing and Adult Health
(SAGE) dataset, this study found that the relation-
ship between social capital and hypertension differed
between South Africa (an established economy in the
south of Africa) and Ghana (an emerging economy
in the west of Africa). Individuals in Ghana reported
higher social capital, and the relationship between
social capital and hypertension was stronger in Ghana,
with low social capital associated with higher levels of
hypertension. After adjustment individuals with low
social capital had 35% higher odds of having hyper-
tension as measured by their blood pressure (i.e., >
140/90), and had 3.3 mmHg higher systolic blood
pressure and 2.4 mmHg higher diastolic blood pres-
sure after adjustment. The relationship between social
capital and self-reported hypertension lost significance

indicates p<0.05 for comparison between rural and urban residence within country using t-test, ANOVA or chi square tests for comparisons.

after adjustment. Finally, there was no differential
relationship in either country by rural vs. urban sta-
tus for the relationship between social capital and
hypertension.

This study adds to the literature by providing infor-
mation on differences in the relationship between social
capital and hypertension. As countries develop, they may
lose social capital, and thus an aspect of the protective
nature of social connectedness in the nation. There was
no indication, however, that this relationship was based
on area of residence, and thus urbanization in itself may
not be the reason for this difference. Instead, based on
these findings growth in GDP over time and overall eco-
nomic development in a country may be more likely to
explain if social capital is an ideal focus for intervention.
Prior studies on social capital and health have primarily
targeted populations of higher income nations and were
largely focused on relationships between social capital
and health behaviors and/or aspects of cognitive health
[28, 32].
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Table 2 Sample characteristics for South Africa (n=4,227) and Ghana (n=>5,573) stratified by social capital
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South Africa

Low social capital

Med/High social

Ghana

Low social capital

Med/High social

N=1,989 capital N=2,006 N=1,784 capital N=3,301

Age’ 614 (12.7) 59.3(11.8) Age’ 629 (14.6) 587 (13.6)
Gender® Gender®

Male 39.36% 45.51% Male 44.90% 56.95%

Female 60.64% 54.49% Female 55.10% 43.05%
Marital status® Marital Status®

Single 51.20% 43.18% Single 48.68% 35.38%

w/Partner 48.80% 56.82% w/Partner 51.32% 64.62%
Education Education

No formal education 55.85% 53.08% No formal education 83.37% 81.73%

<High School 37.60% 40.06% <High School 8.14% 9.79%

>=High School 6.55% 6.86% >=High School 8.49% 8.48%
Area of residence’ Area of Residence’

Rural 26.54% 39.89% Rural 5291% 62.41%

Urban 73.46% 60.11% Urban 47.09% 37.59%
Work status® Work Status®

Working 24.36% 39.24% Working 59.72% 80.21%

Not-working 75.64% 60.76% Not-Working 40.28% 19.79%
Comorbidities Comorbidities

Arthritis® 548 (27.6%) 324 (16.2%) Arthritis 192 (10.8%) 388 (11.8%)

Stroke? 99 (4.9%) 45 (2.2%) Stroke? 62 (3.5%) 57 (1.7%)

Angina® 143 (7.2%) 84 (4.2%) Angina® 72 (4.0%) 77 (2.3%)

Diabetes? 216 (10.9%) 154 (7.7%) Diabetes? 75 (4.2%) 101 (3.1%)

Lung disease® 56 (2.8%) 33 (1.7%) Lung Disease 12 (0.7%) 16 (0.5%)

Asthma?® 107 (5.4%) 66 (3.3%) Asthma 70 (3.9%) 103 (3.1%)

Depression 67 (3.4%) 59 (2.9%) Depression 19 (1.1%) 50 (1.5%)

a

Table 3 Hypertension outcomes by level of social capital in South Africa and Ghana

indicates p<0.05 for comparison between low and medium/high social capital within country using t-test, ANOVA or chi square tests for comparisons.

South Africa p value Ghana p value
Social Capital Social Capital
Low (n=1,989) Med/High (n=2,006) Low (n=1,784) Med/High (n=3,301)
Hypertension (self-reported) <0.001 <0.001
No 68.34% 74.60% 85.26% 89.36%
Yes 31.66% 2541% 14.74% 10.64%
Hypertension (>140/90) 0.06 <0.001
No 53.59% 56.57% 64.74% 72.96%
Yes 46.41% 43.43% 35.26% 27.04%
Systolic Blood Pressure 144.9 (27.1) 143.0 (26.7) 0.024 137.7 (26.7) 1324 (24.5) <0.001
Mean (SD)
Diastolic Blood Pressure 95.0(18.1) 952 (184) 0.699 904 (17.5) 87.8(16.7) <0.001

Mean (SD)

Bold indicates significance at the p<0.05 level using t-test and chi square tests for comparisons
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Table 4 Hypertension outcomes by rural/urban status in South Africa and Ghana
South Africa p value Ghana p value
Rural N=1,411 Urban N=2,810 Rural N=3,290 Urban N=2,281

Hypertension (self-reported) < 0.001 < 0.001

No 78.10% 68.30% 93.50% 79.70%

Yes 21.90% 31.70% 6.50% 20.30%
Hypertension (>140/90) 0.598 <0.001

No 54.70% 55.50% 72.30% 66.80%

Yes 45.30% 44.50% 27.70% 33.20%
Systolic Blood Pressure 143.6 (27.3) 144.2 (26.7) 0483 132.1(25.3) 1374 (254) <0.001
Mean (SD)
Diastolic Blood Pressure 95.8 (18.6) 94.7 (18.0) 0.063 87.5(17.3) 903 (16.5) <0.001
Mean (SD)
Bold indicates significance at the p<0.05 level using t-test and chi square tests for comparisons.
Table 5 Unadjusted and adjusted relationship between social capital and hypertension by country

South Africa Ghana
Unadjusted Adjusted Unadjusted Adjusted

Odds Ratio for Hypertension (self-reported)

High Social Capital Ref Ref Ref Ref

Low Social Capital 1.36(1.18, 1.56) 0.89(0.72,1.09) 1.45(1.22,1.72) 1.13(0.93,1.39)
Odds Ratio for Hypertension (>140/90)

High Social Capital Ref Ref Ref Ref

Low Social Capital 1.13(0.99,1.28) 1.14 (0.96, 1.35) 1.47 (1.30, 1.67) 1.35 (1.18, 1.55)
Beta Coefficient for Systolic Blood  1.93 (0.25, 3.60) 2.32(0.04, 4.60) 5.36 (3.90, 6.83) 3.25(1.71,4.79)

Pressure (mean difference in mmHg)

Beta Coefficient for Diastolic Blood -23(-1.36,0.91)

Pressure (mean difference in mmHg)

-02 (-1.61,1.56)

2.60 (1.62, 3.59) 2.37(1.32,3.41)

Adjusted models include age, gender, income quintile, marital status, education, area of residence, work status, comorbidities (arthritis, stroke, angina, diabetes,

chronic lung disease, asthma, depression)
Bold indicates significance at the p<0.05 level

Logistic regression used to report OR of Hypertension and linear regression used to report coefficient of blood pressure.

Based on these findings, social capital may be an area
to incorporate into programs targeting chronic disease
prevention, however, they should be adapted for the
location and culture in which they are implemented.
Despite the scarcity of social capital intervention stud-
ies, there are some which show social capital interven-
tions that promote community engagement and social
participation are associated with better physical health
[43—45]. In addition, though prior research on depres-
sion suggested differences may exist in the relationship
with social capital by area of residence [46, 47], this
study found that there was no differential relationship
between hypertension and social capital by rural/urban
status. Detailed investigation into how social capital
is built and how that influences health in a variety of

situations will be necessary to understand this complex
relationship.

This study also highlights the value of having informa-
tion on both measured and self-reported hypertension
as there were differences for measured vs. self-reported
hypertension when investigating the relationship with
social capital. Future surveys and studies conducted in
Sub-Saharan Africa should include measured blood pres-
sure in addition to self-reported hypertension for the
same individual to allow comparison between the two
and investigation into undiagnosed hypertension.

There are limitations in this study worth noting.
First, as the mean age was 60 in both countries, this
analysis is representative of an older population, and
the relationship may differ in younger populations.
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Second, the analysis used definitions of social capital
that were developed by the World Health Organization,
which were available in the dataset. Other measures of
this concept may result in different findings given the
importance of questions included in a scale on how
participants respond. As this scale has been validated in
international populations, for the purpose of this anal-
ysis it is a valid and reliable measure of social capital,
but other measures should be investigated in the future.
Third, the study was conducted on data from two coun-
tries in Sub-Saharan Africa and may not be representa-
tive of other countries. Fourth, the concept of urban
and rural environments within Sub-Saharan Africa can
differ by country and region, and the understanding of
specific concepts, such as days spent working, may dif-
fer between urban and rural environments in Sub-Saha-
ran Africa. As such, future work should capture more
nuanced aspects of the rural and urban environment to
better understand possible differences and similarities
in relationships. Finally, the data is cross-sectional in
nature and thus causality cannot be inferred from the
results.

In summary, through analysis of data in two coun-
tries in Sub-Saharan Africa, we found that low social
capital is associated with worse hypertension out-
comes in the emerging economy of Ghana, but not in
the established economy of South Africa. In addition,
we found there was no differential relationship by area
of residence, suggesting social capital may be a protec-
tive social factor in both urban and rural environments.
Further investigation is needed on the mechanisms
that exist between social capital and hypertension, as
well as other contextual factors that may influence the
relationship.
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