ORIGINAL REPORTS: GLOBAL HEALTH

PREVALENCE, DETECTION, MANAGEMENT, AND CONTROL OF HYPERTENSION
IN GHANAIAN CIVIL SERVANTS

Objectives: The goal of this study was to
determine the prevalence of hypertension and
establish the levels of detection, treatment, and
control among urban civil servants in Ghana.

Methods: A cross-sectional study was con-
ducted on 1015 urban civil servants aged =25
years from seven randomly selected central
government ministries in Accra, Ghana. Hy-
pertension was diagnosed when the mean of a
second and third blood pressure reading was
=140/90 mm Hg or participants reported that
they used antihypertensive medication.

Results: The age-adjusted (world standard
population) prevalence of hypertension was
27.4% (95% Cl 24.7%-30.1%). The preva-
lence of hypertension increased with age. The
proportion of hypertensive participants with
severe hypertension (blood pressure =180/
110 mm Hg) was 19.2%. Among the 307
participants with hypertension, 54.1% had
been previously detected, 31.3% were on
treatment, and 12.7% had their blood pressure
controlled (<140/90 mm Hg). Female sex was
independently associated with higher detec-
tion and treatment of hypertension and better
control. Hypertension was positively associat-
ed with age and body mass index and
negatively associated with physical activity.

Conclusions: The high prevalence of hyper-
tension in this population with considerable
underdiagnosis and low levels of treatment
and control is of great concern. It is important
to introduce health education measures that
will promote prevention and early detection of
hypertension and encourage better compli-
ance to treatment. The reasons for inadequate
control must be investigated to enable imple-
mentation of appropriate measures to improve
control and reduce the risk of developing
complications. There is a need to encourage
healthier lifestyles with emphasis on prevent-
ing obesity and increasing level of activity.
(Ethn Dis. 2008;18:505-511)
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INTRODUCTION

Hypertension is a common health
problem worldwide and is estimated to
contribute to 5.6% of the burden of
disease in low- and middle-income
countries.' In the year 2000 the total
number of people with hypertension in
economically developing countries was
estimated to be 639 million.” Hyper-
tension, which was considered to be
nonexistent or extremely rare in most
African societies, particularly in rural
communities, is nNow emerging as a
public health problem in sub-Saharan
Africa.’>” Between 10 and 20 million
people in sub-Saharan Africa may have
hypertension, and treatment could pre-
vent =~250,000 deaths each year.6
Recent studies from sub-Saharan Africa
have shown high prevalence of hyper-
tension with poor rates of detection,
treatment, and control.””'? The absence
of adequate treatment and control
among those with hypertension invari-
ably increases the risk of developing
complications with an associated in-
crease in morbidity and mortality.

Most population studies carried out
in SSA have defined hypertension on the
basis of blood pressure taken on one visit
only, which can introduce error into the
assessment of prevalence and inaccurately
assess the need for treatment.®!1141¢
The purpose of this study was to
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determine the prevalence and distribu-
tion of clinically defined hypertension
and establish the levels of detection,
treatment, and control of hypertension.
Civil servants in Accra work in a
nonindustrial capacity, do not generally
do manual labor, and are stably em-
ployed; they are a sentinel group who can
be considered to have adopted a West-
ernized lifestyle at a relatively early stage
in Ghana’s development.

MATERIALS AND METHODS

A cross sectional study of hyperten-
sion was conducted among civil servants
in Accra, the capital city of Ghana, from
January through September 2006. The
study involved seven ministries selected
randomly from a list of all 26 civil
service ministries in Accra. All workers
=25 years of age in the central
administration offices of these seven
ministries were invited to participate.
A recruitment system was set up
whereby an administrative officer from
each ministry or department invited all
workers to participate in the study and
coordinate follow-up visits. Pregnant
women were excluded from the study.
The ethics committees of the University
of Ghana Medical School and the
London School of Hygiene and Trop-
ical Medicine approved the study pro-
tocol. Informed and written consent was
obtained from each participant.

Trained interviewers collected infor-
mation on demographic and health-
related characteristics of each participant
by using structured questionnaires.
Measurements included blood pressure,
height, weight, and waist circumference.

505



HYPERTENSION IN GHANAIAN CIVIL SERVANTS - Addo et al

The purpose of this study was
to determine the prevalence
and distribution of clinically
defined hypertension and
establish the levels of
detection, treatment, and

control of hypertension.

Blood pressure was measured after
participants had been sitting quietly
for at least 10 minutes. A validated
automated digital device, Omron M5I
(Omron Matsuka Co. Lid, Tokyo,
Japan), was used."” Three measure-
ments were taken at one-minute inter-
vals on the right arm in a seated
position, with arm supported at heart
level and feet flat on the floor using an
appropriate-size cuff. If systolic blood
pressure (SBP) was >140 mm Hg or
diastolic blood pressure (DBP) was
>90 mm Hg in participants who were
not taking antihypertensive medication,
the measurements were repeated three
weeks later. Hypertension was diag-
nosed if the mean of the second and
third blood pressure measurements at
both visits was =140/90 mm Hg or if
participants reported taking antihyper-
tensive medication.'®'? Blood pressure
was classified further as grade 1 (mild) if
SBP was 140-159 mm Hg or DBP was
90-99 mm Hg, as grade 2 (moderate) if
SBP was 160-179 mm Hg or DBP was
100-109 mm Hg, and as grade 3
(severe) if SBP was >180 mm Hg or
DBP was >110 mm Hg.***' Hyper-
tensive participants were considered to
have “detected” hypertension if they
reported a diagnosis of hypertension by
a health professional. Hypertension was
considered to be “treated” if partici-
pants reported taking a recognized
antihypertensive medication and was
considered to be “controlled” if they
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took medication and had blood pressure
<140/90 mm Hg.

Anthropometric measurements were
taken while participants were wearing
light clothing and no shoes. Weight was
measured by using a professional Seca
floor scale (Vogel and Halke, Hamburg,
Germany) to the nearest .1 kg. Standing
height was measured with a Seca stadi-
ometer to the nearest millimeter while the
participant was standing erect with back
straight, heels together, and toes slightly
apart at a 60° angle. Body mass index
(BMI) was calculated as the weight in
kilograms divided by the square of the
height in meters. BMI was divided into
World Health Organization categories:
normal (18.5-24.9 kg/mZ), overweight
(25.0-29.9 kg/mz), and obese
(=30.0 kg/m?).*

The level of physical activity was
determined from an evaluation of job-
related physical activity and walking and
cycling to work over the preceding 12
months. Physical activity was classified
as light, moderate, or intense, according
to the time spent walking or cycling to
work and the pace and intensity of job-
related activities. Smoking status was
determined by self-report and classified
as nonsmoker, former smoker (no
smoking in the past year), or current
smoker. Alcohol intake was assessed by
self-report and classified as nondrinker,
former drinker (no alcohol in the past
year), and current drinker. Current
drinkers were further classified on the
basis of the number of days in a week
they drank alcohol. Participants were
classified into one of four job grades
according to civil service categories:
directors (senior administrators and
managers), professional workers (pro-
fessional staff and executive officers),
clerical workers (secretarial and records
staff), and unskilled workers.

All data forms were entered in Excel
(Microsoft Corp, Redmond, Wash) and
were checked for range and internal
consistency. Data were analyzed with
Stata release 9 (Stata Corp, College
Station, Texas). Statistical tests included
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the ¥ test for comparison of propor-
tions and the Student # test for normally
distributed data. Odds ratios and 95%
confidence intervals were used to de-
scribe associations between hyperten-
sion and selected factors of interest in
univariate logistic models. Multivariate
logistic regression models were per-
formed to examine the associations
between hypertension and variables of
interest, adjusting for potentially con-
founding variables. These were estimat-
ed by a series of models with hyperten-
sion as the outcome variable and other
variables of interest as explanatory
variables. All models were age-adjusted.
Tests for trend were determined where
appropriate on the basis of regression
analysis with the relevant factor entered
as a continuous variable. Prevalence of
hypertension was standardized to the
World Health Organization world stan-
dard population.*?

RESULTS

A total of 1015 of 1227 eligible civil
servants participated in the study
(82.7%). Participation did not differ
across ministries and departments. The
participation rate was 84.4% in women
and 81.7% in men. The main reason for
nonparticipation was absence from
work during survey. Participants were
aged 25-68 years. All employment
grades were reasonably well represented.
Half of the women were clerical work-
ers, which is the pattern generally
observed in civil service. More than half
of participants were overweight or
obese, and 4.1% were current smokers.
(Table 1)

Table 2 shows the median (inter-
quartile range) systolic and diastolic
blood pressures in males and females
in the study population. We calculated
median blood pressures instead of
means because analysis of medians is
associated with less bias when some
persons in the study sample are likely to
be taking antihypertensive medica-
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Table 1. Characteristics of 1015 civil servants in Accra, Ghana, 2006

Variable Men (n=615) Women (n=400) Total (N=1015) P value
Mean age *+ SD (years) 44.6+9.9 43.0x10.4 44.0%10.1 .01
Mean BMI (kg/mz) 24.7*4.3 28.2*5.8 26.1+5.8 <.001
BMI distribution (%)
BMI < 18.5 kg/m’ 4.1 3.5 3.8
BMI 18.5-24.9 kg/m2 52.0 27.0 42.2 <.001
BMI 25.0-29.9 kg/m2 34.0 34.0 34.0
BMI = 30.0 kg/m? 9.9 35.5 20.0
Physical activity (%)
Light 57.9 66.0 61.1
Moderate 34.8 30.0 329 .01
Intense 7.3 4.0 6.0
Employment grade (%)
Unskilled 26.7 11.8 20.8
Clerical 17.1 50.0 30.1 <.001
Professional 41.1 31.8 37.4
Director 15.1 6.5 11.7
Smoking (%)
Nonsmoker 85.0 98.8 90.4
Current smoker 6.6 .25 4.1 <.001
Former smoker 7.8 .5 4.9
Alcohol consumption (%)
Nondrinker 37.2 52.5 43.2
Current drinker 55.3 41.0 49.6 <.001
Former drinker 6.8 5.2 6.2

SD, standard deviation; BMI, body mass index.

tion.”*?> Blood pressure in our partic-
ipants increased with age in both sexes;
DBP in women peaked at ages 45-54
and decreased slightly thereafter.

High blood pressure (>140/90 mm
Hg) was present in 377 (37.1%) of
participants on the first visic. By
defining hypertension as the average of
readings taken on subsequent visits, the
unadjusted prevalence of hypertension
was 30.3% (age-adjusted prevalence
27.4%) (Table 3).

Among the 307 participants diag-
nosed with hypertension, 54.1% had
been previously detected, 31.3% were
on antihypertensive treatment, and
12.7% had blood pressure adequately
controlled. Among the 166 participants
who had been previously detected,
57.2% were on treatment and 23.5%
had blood pressure adequately con-
trolled. More women than men had
been previously detected, were on
treatment, and had blood pressure
controlled. Among the 307 participants

with hypertension, 42.7% had mild
hypertension, 25.4% had moderate
hypertension, and 19.2% had severe
hypertension. More men (21.0%) than
women (16.1%) had severe hyperten-
sion.

In multivariate logistic regression
analysis (Table 4), hypertension was
significantly associated with age, male
sex, and obesity. The level of physical
activity was generally inversely associat-
ed with hypertension, although the
trend did not reach significance in all
models. There was no significant asso-
ciation observed between alcohol con-
sumption and the risk of hypertension.

DISCUSSION

This study in an urban working
population in Ghana shows a high
prevalence of hypertension. The overall
participation rate in the study of 82.7%
was high, and there were no significant
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differences between the participants and
the nonparticipants interviewed, mak-
ing our sample representative of all civil
servants in Accra. The prevalence of
hypertension increased with age in both
males and females. A high proportion of
participants with hypertension had
blood pressure = 180/110 mm Hg
(19.2%). Detection, treatment and
control of hypertension in this popula-
tion was rather poor with a little over
half of those with hypertension having
been previously detected and just about
one third on pharmacological treat-
ment. The level of hypertension control
was extremely low. Control was low
even among those who had been
previously detected and were on treat-
ment. Females were more likely to have
been detected as having hypertension, to
be on treatment and to have blood
pressure controlled compared to males.
Although the survey period extended
between January and September, it is
unlikely that seasonal variations may
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Table 2. Blood pressure by age and sex among 1015 civil servants in Accra, Ghana, 2006

Men

Women

All participants

Median blood pressure
(interquartile range)

Blood pressure (mm Hg)

(interquartile range)

Median blood pressure

Median blood pressure
(interquartile range)

Systolic

25-34 years 125.0 (116.5-133.0) 113.5 (106.0-121.0)
35-44 years 127.5 (121.3-135.5) 117.5 (109.0-126.5)
45 —54 years 135.5 (125.0-150.5) 130.8 (117.8-146.0)
=55 years 140.3 (130.3-165.8) 131.8 (120.0-149.0)
All ages 131.5 (122.0-144.0) 121.5 (111.3-135.0)
Diastolic

25-34 years 72.5 (67.5-78.5) 69.0 (63.5-75.5)
35-44 years 77.5 (71.5-86.0) 76.0 (69.0-82.0)
45 —-54 years 84.5 (76.0-94.0) 83.5 (76.0-91.8)
=55 years 85.0 (77.3-97.0) 79.8 (72.5-89.8)
All ages 80.0 (72.5-89.5) 77.0 (69.0-85.3)

119.0 (111.0-129.5)
125.0 (116.5-133.5)
134.0 (122.0-149.0)
137.0 (126.0-154.8)
128.5 (117.0-140.5)

71.3 (65.0-77.3)
76.5 (70.0-85.0)
84.0 (76.0-93.5)
84.5 (74.5-94.3)
79.0 (71.0-87.5)

have had an impact on the findings due
to an absence of extreme variations in
temperature between seasons in Ghana.

The present study is one of the few
population studies in sub-Saharan Africa
that has based the definition of hyper-
tension on multiple blood pressure
readings taken on more than one visit.
Taking three blood pressure readings on
two Visits is more accurate in estimating
the true prevalence of hypertension in
26 The age-standardized
prevalence of hypertension of 27.4%

populations.

observed in this sample is comparable to
prevalences reported from other studies
in sub-Saharan Africa and from North
America.””'%%%  Analysis of world-
wide data estimated that 26.4% of the

world’s population had hypertension in
2000.> The high prevalence of hyperten-
sion in sub-Saharan Africa, particularly in
urban areas, may reflect the adoption of
Western lifestyles with industrialization
and urbanization, with resultant shifts
from traditional diets and activity pat-
terns. The consumption of more pro-
cessed foods that are high in fat and salt,
and the tendency of decreased physical
activity resulting in overweight and
obesity, are likely contributing factors to
the increased hypertension prevalence.
As would be expected, increasing age
and increasing BMI were associated
with an increased prevalence of hyper-
tension, and our data suggested an
inverse association between level of

physical activity and hypertension. The
prevalence of hypertension in Ghana is
likely to increase with industrialization,
economic development, and associated
transition in nutrition. Improvements
in nutrition and sanitation and increas-
ing access to health interventions and
consequent decline in mortality and
increase in the life expectancy at birth,
are likely to be associated with an
increase in the incidence of hyperten-
sion. The burden of hypertension would
be even greater in the absence of
measures to control excess weight gain
and to encourage physical activity.
Studies from sub-Saharan Africa
have consistently shown low levels of
detection, treatment, and control of

Table 3. Prevalence, detection, treatment, and control of hypertension by sex and age group among 1015 civil servants in Accra,

Ghana, 2006

Unadjusted prevalence,

Variable % (95% CI) Awareness, % (n{/n)* Treatment, % (n,/n)* Control, % (n,/n)*
Sex
Men (n=615) 31.7 (28.0-35.4) 43.1 (84/195) 22.6 (44/195) 4.1 (8/195)
Women (n=400) 28.0 (23.6-32.4) 73.2 (82/112) 46.4 (52/112) 27.7 (31/112)
All participants (N=1015) 30.3 (27.4-33.0) 54.1 (166/307) 31.3 (96/307) 12.7 (39/307)
Age group (years)
25-34 (n=232) 5.6 (2.6-8.6) 30.8 (4/13) 23.1 (3/13) 15.4 (2/13)
35-44 (n=249) 20.1 (15.1-25.1) 48.0 (24/50) 26.0 (13/50) 16.0 (8/50)
45-54 (n=358) 43.9 (38.8-49.0) 56.7 (89/157) 33.8 (53/157) 14.0 (22/157)
=55 (h=176) 49.4 (42.0-56.8) 56.3 (49/87) 31.1 (27/87) 8.1 (7/87)

Cl, confidence interval.

* The denominator (n) is the total number of participants in that subgroup with hypertension, and the numerator (n4) is the number of those participants who were aware of
their hypertension, had been treated with antihypertensive medication, or had their blood pressure controlled to <140/90 mm Hg.
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Table 4. Odds of hypertension associated with selected variables among 1015 civil servants in Accra, Ghana, 2006

Prevalence of hyperten-

Variable sion % (n/N) Adjusted OR (95% CI)* Adjusted OR (95% CI)t Adjusted OR (95% CD#
Sex
Men 31.7 (195/615) 1.00 1.00 1.00
Women 28.0 (112/400) .92 (.68-1.24) .69 (.49-.97) .71 (.50-.99)
Age group (years)
<35 5.6 (13/232) 1.00 1.00 1.00
35-44 20.1 (50/249) 4.20 (2.22-7.97) 3.73 (1.95-7.13) 3.79 (2.02-7.40)
45-54 43.9 (157/358) 13.09 (7.20-23.79) 11.27 (6.17-20.61) 11.28 (6.38-21.48)
=55 49.4 (87/176) 16.31 (8.66-30.73) 14.94 (7.89-28.26) 15.02 (8.24-29.76)
P value for trend <.001
BMI (kg/m?)
Normal (18.5-24.9) 23.6 (101/428) 1.00 1.00
Underweight (<18.5) 15.4 (6/39) .53 (.21-1.36) A7 (.18-1.23)
Overweight (25.0-29.9) 32.5 (112/345) 1.42 (1.01-2.02) — 1.24 (.74-1.83)
Obese (=30.0) 43.4 (88/203) 2.36 (1.55-3.40) 1.67 (.79-2.61)
P value for trend <.001
Physical activity
Light activity 33.4 (207/620) 1.00 1.00 1.00
Moderate activity 25.5 (85/334) .68 (.49-.94) .73 (.53-1.01) .71 (.51-99)
Intense activity 24.6 (15/61) .57 (.30-1.08) .65 (.34-1.25) .64 (.33-1.23)
P value for trend .01
Alcohol use
Never 28.2 (131/464) 1.00 1.00 1.00
Stopped 33.3 (21/63) 91 (.50-1.66) 88 (.48-1.62) 87 (.47-1.61)
Once/week 30.4 (95/313) .94 (.67-1.33) .85 (.60-1.20) .83 (.58-1.17)
2-3 times/week 30.3 (30/99) 83 (.50-1.39) 80 (.48-1.35) 83 (.49-1.40)
=4 times/week 39.5 (30/76) 1.45 (.83-2.54) 1.49 (.85-2.62) 1.57 (.89-2.78)

OR, odds ratio; Cl, confidence interval; BMI, body mass index.

* Adjusted for age and sex.
1 Adjusted for age, sex, and BMI.

t Adjusted for age, sex, BMI and the other variables in the table.

hypertension, and some reported levels
lower than those in this study.”?~'#2%%
The levels of detection, treatment, and
control of hypertension reported from
sub-Saharan Africa are generally lower
than that from high-income coun-
tries.>*?> This finding could be due to
less access to medical care in sub-
Saharan Africa and high costs of
antihypertensive medication. The poor
levels of detection, treatment, and
control may be due to financial con-
straints but may also be due to lack of
awareness of the need to treat a
condition with basically no symptoms.
The level of detection, treatment, and
control reported for women has been
higher than for men in most stud-
jes.”26:30:34-36 5 possible explanation
could be that women are more likely to
have blood pressure measured during

pregnancy, have hypertension detected
if present, and to accept treatment or
lifestyle changes more readily.

Even though a higher proportion of
hypertensive participants aged =55 years
were more likely to be detected and on
treatment, the proportion controlled was
lower than among the other age groups.
This finding is similar to a report from
another Ghanaian study” and could be
because older people are more likely to be
screened for hypertension when they
present to a health facility.

The study had some limitations.
The sample was not nationally repre-
sentative, and the findings can therefore
not be generalized to the entire Gha-
naian population. The study partici-
pants were, however, drawn from the
full range of job grades and as such were
representative of a working population
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in urban Ghana. We also did not
evaluate salt intake quantitatively, which
could have explained the high preva-
lence of hypertension.

This study provides useful informa-
tion on hypertension in an urban
working population in Ghana. The
prevalence of hypertension is high
among this population, and levels of
treatment and control are low. Intro-
ducing screening programs to detect
hypertension and other cardiovascular
risk factors may improve hypertension
detection, treatment, and control in
civil servants in Ghana.

Research into the low levels of
treatment and control in this population
is needed to identify ways of improving
hypertension rates. Several reasons exist
and include individual and system
barriers. Those with hypertension may

509



HYPERTENSION IN GHANAIAN CIVIL SERVANTS - Addo et al

The age-standardized
prevalence of hypertension of
27.4% observed in this
sample is comparable ro
prevalences reported from

other studies in sub-Saharan

Africa and from North

America 7,9,10,26-32

require assistance from their employers
for the cost of treatment. It is necessary
to develop guidelines for hypertension
management in Ghana, targeted at all
health professionals in both public and
private sectors. These guidelines should
reflect realistic objectives that can be
applied widely in the Ghanaian context
and must encourage blood pressure
measurements in all adults visiting a
health facility even with unrelated
disorders. There is an urgent need to
introduce health promotion measures
aimed at increasing the awareness of
hypertension and its complications, and
encouraging healthier lifestyles. It is
evident from this study that, in addition
to applying blood pressure lowering
interventions to the entire population,
certain populations should be targeted
for more intense interventions: the
overweight or obese, those with jobs
involving minimal physical activity, and
older-aged participants. The entire pop-
ulation must be encouraged to adopt
healthier lifestyles and diets, decreasing
salt intake and increasing the consump-
tion of fruits and vegetables. Civil
servants and indeed the entire popula-
tion, must be provided with opportu-
nities to increase physical activity.
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