PREVALENCE OF HYPERTENSION AND ASSOCIATED RISK FACTORS IN SiX

Objective: Describe the prevalence of hyper-
tension.

Design: Population based cross-sectional sur-
vey.

Setting: Six Nicaraguan communities with
varying economies.

Participants: 1,355 adults aged 20-60 years
who completed both self-reported and quan-
titative measures of health.

Main Outcome Measures: Prevalence of
hypertension (systolic =140 mm Hg, diastolic
=90 mm Hg, or self-reported medical history
with diagnosis by a health care profes-
sional), uncontrolled hypertension (systolic
=140 mm Hg or diastolic = 90 mm Hg),
diabetes (urinary glucose excretion =100 mg/
dL or self-reported medical history diagnosed
by a health care professional), and uncon-
trolled diabetes (urinary glucose excretion
=100 mg/dL only).

Results: The prevalence of hypertension was
22.0% (19.2% in men, 24.2% in women).
Blood pressure was controlled in 31.0% of
male hypertensives and 55.1% of female
hypertensives (odds ratio [OR] 2.86; 95%
confidence interval [Cl] 1.74-4.69). Older
age and higher body mass index were strongly
associated with hypertension. Women who
completed primary school had a lower risk of
hypertension (OR .40; 95% CI .19-.85)
compared to those with no formal education.
A history of living in both urban and rural
settings was associated with lower prevalence
of hypertension (OR .52; 95% CI .34-.79).
Diabetes mellitus was found in 1.2% of men
and 4.3% of women. Male sex was indepen-
dently associated with decreased risk of
diabetes (OR .31; 95% CI .11-.86).

Conclusions: At least one cardiovascular risk
factor was found in half of this Nicaraguan
sample. Cardiovascular risk factors should be
the target of educational efforts, screening, and
treatment. (Ethn Dis. 2012;22(2):129-135)
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INTRODUCTION

The prevalence of noncommunica-
ble diseases like hypertension and dia-
betes continue rising in developing
nations." These diseases affect younger
individuals® in settings where less health
care infrastructure often leads to poorer
control of these chronic conditions.’

Studies of noncommunicable diseas-
es in Latin America have largely focused
on urban populations and upper middle
income countries.* 4 Previous research
demonstrates many established cardio-
vascular disease risk factors in Latin
America: aging, hypertension (HTN),
diabetes (DM)/insulin resistance, obesi-
ty, dyslipidemia, inactivity, poor diet,
and tobacco smoking.4f9’15’16 Men
generally demonstrate lower levels of
awareness, treatment and control of
cardiovascular risk factors'” and smoke
more'® while women are more obese."’
Higher education and (sometimes) in-
creasing wealth have correlated with
lower prevalence of disease.”’ >

Less is known about hypertension
and diabetes in Latin America’s lower
middle income nations, especially among
rural populations. Previous studies have
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demonstrated both cost-effective treat-
ment of noncommunicable diseases in
resource poor settings™ and also the
potential for economic consequences of
treatment without effective prevention in
developing economies.** Therefore, we
set out to describe the prevalence of
hypertension and diabetes in one urban
and five rural communities given Nicara-
gua’s status as a low middle income
nation, previous research demonstrating
poor health/dietary decisions among
rural Central Americans,”>*® and the
availability, via rural clinics, of some
hypertension and diabetes medications.

METHODS

Setting and Study Population

Five communities in northwest
(Leén and Chinandega departments)
and one community in central Nicaragua
(Matagalpa department) were selected
representing distinct economies. Data
were collected from September 2007 to
July 2009. All men and women in these
communities aged 20—60 years old were
eligible to participate. The study was
approved by the Bioethics Committee at
UNAN-Le6n. All participants were con-
sented for study procedures.

We set out to describe the
prevalence of hypertension and
diabetes in one urban and five
rural communities given
Nicaragua’s status as a low

middle income nation. ..
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Variables, Data Sources,
and Measurements

Participants were contacted in their

Table 1.
communities

Demographic characteristics of study participants in six Nicaraguan

homes and, if not there, were revisited Variable Overall, n (%) HTN, n (%) DM, n (%)
at the end of data collection. Trained All participants 1,355 (100) 298 (22.0) 40 (3.0)
university medical personnel with com- Sex
munity representatives performed a Men 589 (43.5) 113 (37.9) 7(17.5
census in each community. A question- Women 766 (56.5) 185 (62.1) 33825
naire covering demographic informa- Age, years
tion, lifestyle, diseases, and medications 20-29 543 (40.1) 68 (22.8) 3(7.5)
.. . 30-39 379 (28.0) 76 (25.5) 6 (15.0)
was admlnlster.ed to establish the.prev 4049 272 (20.1) 88 (29.5) 17 (42.5)
alence of various noncommunicable 50-60 161 (11.8) 66 (22.1) 14 (35.0)
disease risk fact.ors. outlined in the BMI (kg/m?)
CARMEN publication of thze Pan- <185 33 (2.4) 4(13) 1@2.5)
American Health Organization.”’ 18.5-25.0 576 (42.5) 88 (29.5) 8 (20.0)
Subsequently, participants went to a 25.0-30.0 448 (33.1) 101 (33.9) 18 (45.0)
. =
mobile laboratory. Blood pressure was 30 298 (22.0 10535.2 13625
measured using a calibrated M7 sphyg- Presence of CKD
momanometer (Omron, Kyoto, Japan) No CKD 820 (63.5) 192 (66.9) 23 (62.2)
) 7 yoto, Jap Stage I-1I 399 (30.9) 77 (26.8) 11 (29.7)
after five minutes of quiet, seated rest. Stage lll-V 72 (5.6) 18 (6.3) 3(8.1)
Weight and height were recorded bare- Presence of proteinuria (=+)° 240 (18.5) 57 (19.9) 9 (24.3)
foot using a calibrated clinical weight Ever attended school
scale and measuring tape, respectively. No 269 (19.9) 86 (28.9) 14 (35.0
Participants provided a random urine Yes 1,086 (80.1) 212.(71.1) 26 (65.0
sample (50 mL) in a sterile collector. Two Years of education®
study Personnel tested each urine Sample No formal education 268 (19 9) 86 (29.2) 14 (35.0)
for glucosuria (glucose levels =100 mg/ Primary incomplete 516 (38.3) 113 (38.3) 14 (35.0)
. Primary complete 235 (17.5) 43 (14.6) 5 (12.5)
dL) and three degrees of proteinuria Secondary incomplete 207 (15.4) 33 (11.2) 4 (10.0)
(None = Negative - trace; microalbu- Secondary complete 9 (4.4) 12 (4.1) 1(2.5)
minuria = 30(+)-100(++) mg/dL; mac- Higher education 1(4.5) 8 (2.7) 2 (5.0)
roalbuminuria = 300(+++ or ++++) mg/ Income/dependent/day (USD)*
dL) using urine dipsticks (Bayer’s Multi- <$1/day 434 (52.7) 90 (48.4) 12 (50.0)
stix, Leverkusen, Germany; Sensitivity $1-2/day 270 (32.8) 66 (35.5) 9 (37.5)
us I >$2/day 120 (14.6) 30 (16.1) 3 (12.5)
97%, Specificity 62%).
.. .. Residency — urban®
Participants from five communities
. blood | Th I Never 735 (67.6) 173 (72.7) 22 (73.3)
provided blood samples. These samples Sometimes 233 (21.4) 38 (16.0) 5 (16.7)
were stored at —20° C at UNAN-Leén Always 120 (11.0) 27 (9.8) 3 (10.0)
and transported to the Nicaraguan Family history
Health Department’s National Labora- HTN 609 (44.9) 156 (52.3) 24 (60.0)
tory (MINSA, Managua, Nicaragua) DM 220 (16.2) 64 (21.5) 18 (45.0)
where creatinine was measured using CKD 170 (12.6) 45 (15.1) 9225
h o d thod. 1 Smoking 424 (31.3) 97 (32.6) 11 (27.5)
the Jatfe compensated method. In one Alcohol 647 (47.7) 152 (51.0) 15 (37.5)
community, creatinine levels were mea- Drugs (illicit) 9 (5.1) 12 (4.0) 0(0)
sured with capillary finger sticks using Coffee drinking® 845 (62.7) 208 (70.0) 32 (80.0)

the StatSensor device (Nova BioMedical,
Waltham, MA; Sensitivity 59%, Speci-
ficity 88%).>> Glomerular filtration rate
(GFR) of each participant was calculated
using the MDRD equation.”® The GFR
was used to characterize the kidney

“These categories have <1,355 participants due to variations in participant responses. Response rates were
>95% for presence of CKD, presence of proteinuria, years of education, family history (CKD) and coffee drinking.
Some participants choose not to answer income questions (824 total responses) and in one of five villages
residency history was not asked (1,088 total responses).

HTN, hypertension; DM, diabetes; BMI, body mass index; CKD, chronic kidney disease; USD, United States
dollars.

function of each participant by chronic
kidney disease stage.”!

130 Lthnicity & Disease, Volume 22, Spring 2012



HYPERTENSION IN NICARAGUA - Laux et al

Table 2. Characteristics of normotensives and hypertensives

Variable Normotensives Hypertensives

Mean age, years 33.1(10.3) 39.7 (11.2)
Mean blood pressure, mm Hg

Systolic 115.6 (11.8) 134.0 (21.3)

Diastolic 71.0 (7.8) 81.0 (12.6)
Mean BMI 26.0 (6.2) 28.3 (6.0)
Mean schooling, years 4.9 (4.0) 3.7 (3.6)
Mean income/dependent/day,

usD 2.3 (25.7) 1.3 (1.0)
Sex

Men 476 (45.0%) 113 (37.9%)

Women 581 (55.0%) 185 (62.1%)
Diabetes 7 (1.6%) 3 (7.7%)
Glucosuria 9 (.9%) 8 (2.7%)
Residency — urban

Never 562 (66.1%) 173 (72.7%)

Sometimes 195 (22.9%) 38 (16.0%)

Always 93 (10.9%) 27 (11.3%)
Family history

HTN 453 (42.9%) 156 (52.3%)

DM 156 (14.8%) 4 (21.5%)

CKD 125 (11.8%) 5 (15.1%)
Smoking — ever 327 (30.9%) 7 (32.6%)
Alcohol — ever 495 (46.8%) 152 (51.0%)
Drugs - ever 7 (5.4%) 2 (4.0%)
Coffee drinking 637 (60.6%) 208 (70.0%)

Data reported as n (%) or mean (standard deviation).

BMI, body mass index; USD, United States dollars; HTN, hypertension; DM, diabetes; CKD, chronic kidney

disease.

Hypertension was defined as either
systolic blood pressure =140 mm Hg,
diastolic pressure = 90 mm Hg, or self-
reported medical history with diagnosis
by a health care professional. Uncon-
trolled HTN was defined solely as a
systolic blood pressure = 140 mmHg or
diastolic pressure = 90 mm Hg. Hy-
pertension was classified as: preHTN =
systolic pressure 120-139 mm Hg or
diastolic pressure 80-89 mm Hg; stage
1 HTN = systolic pressure 140-
159 mm Hg or diastolic pressure 90—
99 mm Hg; stage 2 HITN =

pressure =160 mm Hg or diastolic

systolic

pressure = 100 mm Hg.

Diabetes mellitus was defined as
glucosuria (glucose excretion =100 mg/
dL) or self-reported medical history of
diabetes mellitus diagnosed by a health
care professional. Uncontrolled diabetes
mellitus was defined solely as glucosuria
(glucose excretion = 100 mg/dL).

Overweight was defined as body mass
index = 25 kg/m? and obesity =30 kg/m”.

Statistics

The data were initially examined
using descriptive statistics including
frequency distributions, mean, and
standard deviation. Bivariate analyses
were conducted to examine associations
between dichotomous independent and
dependent variables. Logistic regression
models were used to provide an esti-
mate of the independent relationship
between covariates and the outcomes of
interest. Those variables demonstrating
significance with P<.05 were placed
into multiple logistic regression models
to calculate adjusted odds ratios. All
variables were entered simultaneously
into the models. Education was classi-
fied based upon the Nicaraguan school
system: no schooling, primary school
incomplete or complete, secondary
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school incomplete or complete, and
education beyond secondary school
(higher education). Income was classi-
fied by <$1 United States dollars
(USD)/dependent/day, $1-2 USD/de-
pendent/day and >$2 USD/depen-
dent/day. Personal health habits that
we collected included a history of ever
smoking tobacco, drinking alcohol,
smoking marijuana, using cocaine/crack
or drinking coffee. For residency histo-
ry, participants in five of six communi-
ties (1,088 people) were asked of
previous or current urban or rural
residency. Family history asked partic-
ipants to report their relatives’ medical
conditions. Analyses were performed
using SPSS version 19.0 for Windows.

RESULTS

Participation rates ranged from
76.9% to 86.2% of all adults between
ages 20—60 years in the selected commu-
nities. The study sample included 1,355
adults. It is unknown if there was any
substantial difference between study par-
ticipants and eligible adults who chose
not to participate. The demographic
characteristics of the study population
are shown in Table 1. Of the cardiovas-
cular risk factors screened (hypertension,
diabetes, smoking, obesity), 50.1% of
participants had at least one and 13.4%
had at least two risk factors.

The prevalence of hypertension was
22.0%, 19.2% in men and 24.2% in
women. Among hypertensives (=298),
24.2% (72) were normotensive, 21.5%
(64) were prehypertensive, 39.6% (118)
had stage I hypertension and 14.8%
(44) had stage II hypertension. The
prevalence of diabetes was 3.0%, 1.2%
of men and 4.3% of women. Additional
characteristics of hypertensives (includ-
ed controlled individuals) are shown in
Table 2. Risk factors correlating with
hypertension and diabetes in this pop-
ulation are shown in Table 3.

Figure 1 demonstrates adjusted
risks for hypertension and uncontrolled
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Table 3. Risk factors for hypertension and diabetes

HTN OR (95% CI)

DM OR (95% CI)

Independent Variable Bivariate Adjusted Bivariate Adjusted
Sex (women = ref) .75 (.57-.97) 1.12 (.81-1.56) 27 ((12-.61) .31 ((11-.86)
Age, years

20-29 (ref) 1 1 1 1

30-39 1.75 (1.23-2.51) 1.30 (.85-2.00) 2.90 (.72-11.65) 2.80 (.51-15.4)

40-49 3.34 (2.33-4.79) 2.50 (1.59-3.91) 12.0 (3.49-41.32) 12.0 (2.30-62.2)

50-60 4.85 (3.24-7.27) 3.96 (2.35-6.66) 17.14 (4.86-60.5) 18.9 (3.43-103)
BMI

<25.0 (ref) 1 1 1 1

Overweight 1.64 (1.20-2.24) 1.58 (1.07-2.33) 2.79 (1.24-6.27) 1.92 (.67-5.48)

Obese 3.06 (2.21-4.23) 2.70 (1.80-4.06) 3.04 (1.29-7.20) 1.12 (.36-3.49)
Years of education

None (ref) 1 1 1 1

Primary incomplete 59 (.42-.83) 80 (.52-1.23) .51 (.24-1.08) .75 (.27-2.12)

Primary complete 47 (.31-.72) 67 ((40-1.11) 39 ((14-1.11) 1.39 (.39-4.96)

Secondary incomplete 40 (.26-.63) 76 (.43-1.33) 36 (.12-1.10) 1.70 (.40-7.22)

Secondary complete 54 (.27-1.07) 1.09 (.49-2.39) .31 (.04-2.43) 1.14 ((11-12.0)

Higher education 32 (.15-.70) .51 (.21-1.27) .62 (.14-2.78) 1.87 (.27-12.7)
Residency — urban

Never (ref) 1 1 1 1

Sometimes 63 (43-.93) 52 (.34-.79) 71 (.27-1.90) 47 (16-1.42)

Always .94 (.60-1.50) .90 (.53-1.50) 83 (.25-2.82) .58 (.14-2.37)
Family history®

HTN 1.47 (1.13-1.90) 1.60 (1.16-2.20) 1.87 (.99-3.56) 1.26 (.55-2.89)

DM 1.58 (1.14-2.19) 1.32 (.88-1.99) 4.51 (2.38-8.56) 5.50 (2.39-12.6)

CKD 1.33 (.92-1.91) - 2.08 (.97-4.45) -
Smoking - ever® 1.08 (.82-1.42) - 83 (.41-1.67) -
Alcohol - ever® 1.18 (.91-1.53) - .65 (.34-1.24) -
Drugs - ever® .74 (.39-1.39) - - -
Coffee drinker® 1.52 (1.15-2.00) 1.22 (.89-1.69) 2.44 (1.11-5.33) 1.36 (.56-3.28)

All adjusted OR’s controlled for sex, age, BMI, DM prevalence (for HTN analyses), HTN prevalence (for DM analyses), schooling, coffee drinking, urban living history and

family history of HTN or DM.

“No/None as referent. Elsewhere in table referents are directly identified.
Ref, referent; OR, odds ratio; HTN, hypertension; DM, diabetes; BMI, body mass index; CKD, chronic kidney disease.

hypertension stratified by sex. Increas-
ing age proved a greater risk factor
among women (40-49 years old odds
ratio [OR] = 3.60; 95% confidence
interval [CI] 1.90-6.80; 50-60 years
old OR 7.04; 95% CI 3.44-14.4) while
obesity was a greater risk factor among
men (OR 3.37; 95% CI 1.71-6.65). A
negative association between hyperten-
sion and history of both urban and rural
living was observed in women (OR
0.47; 95% CI 0.26-0.86). Completing
primary school was independently
associated with decreased prevalence of
hypertension (OR 0.40; 95% CI 0.19—
0.85) and uncontrolled hypertension
(OR 0.29; 95% CI 0.10-0.88) in

women.
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Blood pressure was controlled in
55.1% of female hypertensives and
31.0% of male hypertensives (OR
2.86; 95% CI 1.74-4.69) (Table 4).
There were no significant associations
between baseline covariates and control
of hypertension.

The logistic regression models that
controlled for urban/rural living history
included only the 1,088 participants for
whom this data was available. Full
analyses that included the sixth com-
munity’s residents were also performed.
These residents were input into the
model as variables coded as never urban.
These analyses demonstrated no sub-
stantial change in results presented in

Table 3.

Lthnicity & Disease, Volume 22, Spring 2012

DISCUSSION

In this cross-sectional survey of
1,355 Nicaraguans, half had at least
one documented cardiovascular risk
factor. Hypertension and diabetes were
more prevalent among women though
more poorly controlled in men. The
lowest prevalence of hypertension
among women was found among those
completing only primary education (as
compared to no education), a novel
finding.

It is important to examine our
results within the larger context of Latin
American and the United States. When
compared to the prevalence of hyper-
tension reported by the CARMELA
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Fig 1. Associated risk factors for hypertension among men (circles on left) and women
(diamonds on right) including (a) age group (in years), (b) body mass index (in kg/m?),
(c) never, sometimes, or always living in an urban setting, (d) educational level
including no education (None), primary incomplete (PI), primary complete (PC),
secondary incomplete (SI), secondary complete (SC) and higher education (HE), and
associated risk factors for uncontrolled hypertension in each sex by (e) educational level
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The lowest prevalence of
hypertension among women
was found among those
completing only primary
education (as compared to no

education), a novel finding.

studies among urban Latin Americans
aged 25-64 years (with similar blood
pressure measuring techniques), this
study had a slightly higher hypertension
prevalence (18% vs 22%) and a slightly
lower diabetes prevalence (7% vs 3%).
Acosta-Cazares nationwide sample in
Mexico also reported prevalence of
hypertension at 29% and diabetes at
13% in a sample that included people
aged =20 years. Compared to a previ-
ous study, in a different region of
Nicaragua, that recruited eye clinic
patients,"” our hypertension prevalence
was noticeably lower (41% vs 22%).
The prevalence of hypertension found
in our study is lower than the most
recent US NHANES hypertension
prevalence among those aged =18 years
(22.0% vs 29.0%)>* and lower than the
NHANES diabetes prevalence among
those aged 30-59 (8.4% vs 3%).?
Among all hypertensives, including
individuals receiving treatment, our
study’s mean blood pressure (134.0/
81.0) closely approximates the mean
NHANES blood pressure among all
hypertensives (135.2/74.1).>* These re-
sults demonstrate similar prevalences of
hypertension in a poorer, more rural
Nicaraguan study population as com-
pared to urban settings in wealthier
Latin American countries and the
United States.

Among women of different educa-
tional levels (compared to no school-
ing), only those completing primary
school demonstrated a significant de-
crease in prevalence of both hyperten-
sion and uncontrolled hypertension.
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Table 4. Hypertension control among study participants

Variable Controlled HTN, n (%) Uncontrolled HTN, n (%)
Overall 136 (45.6) 162 (54.4)
Sex

Men 35 (31.0) 78 (69.0)
Women 102 (55.1) 83 (44.9)
Age, years
20-29 33 (48.5) 35 (51.5)
30-39 40 (52.6) 36 (47.4)
40-49 40 (45.5) 48 (54.5)
50-60 24 (36.4) 42 (63.6)
Attended school
Yes 95 (44.8 117 (55.2)
No 42 (48.8 44 (51.2)
Education level
No formal education 42 (48.8) 44 (51.2)
Primary incomplete 46 (40.7) 67 (59.3)
Primary complete 24 (55.8) 19 (44.2)
Secondary incomplete 14 (42.4) 19 (57.6)
Secondary complete 5(41.7) 7 (58.3)
Higher education 5 (62.5) 337.5
Poverty level, USD
<$1/day 33 (36.7) 57 (63.3)
$1—2/day 27 (40.9) 39 (59.1)
>$2/day 15 (50.0) 15 (50.0)
Residency — urban
Never 67 (69.8) 106 (74.6)
Sometimes 13 (13.5) 25 (17.6)
Always 16 (16.7) 11 (7.7)

HTN, Hypertension; USD, United States Dollars.

Previous research has demonstrated
lower incidence of noncommunicable
diseases among those with higher edu-
cation””*!" but not primary education.
Higher education levels did trend
towards correlating with lower preva-
lence of hypertension among women in
this study but few people (4.5%) had
attained higher education. This result is
surprising due to the general link
between higher education, wealth and
better health previously demonstrated
elsewhere in Latin America.”>*"**> Our
findings support the position that
completing primary education plays a
protective role in the health of Nicara-
guan women.

A previous history of living in both
urban and rural settings was associated
with lower prevalence of hypertension
among all study participants and un-
controlled hypertension among female
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participants. This mobile cohort was no
wealthier than the exclusively rural or
urban cohorts. We hypothesize that the
non-mobile urban and rural prevalences
of hypertension were similar because
many of the risk factors for cardiovascu-
lar disease commonly found in urban
areas are already present in rural Nicara-
gua, notably a diet high in fried foods.
The strengths of this study included
high participation rates among popula-
tions drawn from three different depart-
ments with six different economies in
rural and urban settings. Weaknesses
included higher participation rates at all
sites among women. However, in each
village, among men eligible to take part
in the study, participation rates were
never lower than 66.7%. Additionally,
screening for diabetes using fasting
blood glucose levels was not logistically
feasible in our sample. Post-prandial

Lthnicity & Disease, Volume 22, Spring 2012

glucosuria has been shown to have a
43% sensitivity, 98% specificity, and
53% positive predictive value and is
considered an acceptable screening
tool.>* Coupled with prior diagnosis of
diabetes by a medical professional, our
approach represents a specific but less
sensitive diagnostic algorithm.

Our study found Nicaragua has
prevalence of hypertension similar to
many previously studied regions of
Latin America and the United States.
Further studies in Nicaragua would do
well to further address differences in
rural and urban cardiovascular disease
risk and characterize epidemiologic
patterns in the nation’s other regions,
especially as the only other study of
hypertension prevalence in Nicaragua
reported dissimilar results.””

In addition to traditional targets like
infectious diseases and maternal-fetal
health, rural populations should be
educated about health behaviors that
would attenuate the dangers of non-
communicable diseases like diabetes and
hypertension. In addition, the low rates
of hypertension control among men
argues for increased/changed rural
health clinic hours when men could
more readily access the blood pressure
and diabetes medications already avail-
able. In rural Nicaragua, women access
health care much more frequently than
men partially because of limited clinic
hours generally confined to the times
when men work.
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