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Background: Knowledge of the pattern of blood pressure (BP) in a population is useful in documenting within-population differences in
hypertension prevalence as well as identifying groups at increased risk of complications. Materials and Methods: BP data obtained from
1061 participants in population screenings carried out in five local government areas within Lagos were analyzed. BPs were measured in
both arms with individuals seated and the limb supported on a table by medical interns using a mercury sphygmomanometer. The higher of
the two recordings was taken as the patient’s BP. Results: The study population was made up of 54.5% females with an overall mean age of
39.2 + 15.0 years and a range of 1884 years. Mean systolic and diastolic BPs increased significantly and progressively with age in both male
and female participants. BP was elevated in 35.6% of the study population with 48.3% of those having moderate-to-severely elevated BP. The
prevalence of elevated BP increased with age; however, there was no significant difference in the prevalence of elevated BP between male and
female participants. Between 11% and 20% of individuals aged 18-29 years had elevated BP, with the proportion being much higher among
males than females. Conclusion: The study provides further evidence supporting the fact that hypertension is highly prevalent, is severe, and
may have an onset earlier in life among African populations. There is need to institute polices focused on prevention, early detection, and
prompt treatment of hypertension.
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that achieve BP targets of <140/90 mmHg is lower.l'*!6! In
Nigeria, hypertension is the single most common risk factor
for stroke, chronic kidney disease, and heart failure among
adult Nigerians!!"!¥! and estimates of its prevalence are as

INTRODUCTION

Hypertension is an important contributor to the global burden
of cardiovascular diseasel'! and is intimately associated with
the risk of developing adverse cardiovascular outcomes.?!

The relationship between blood pressure (BP) and the risk of
adverse cardiovascular events is continuous and independent of
other risk factors. Furthermore, data from prospective clinical
trials have consistently shown that adequate and sustained
BP reduction attenuates the risk of these adverse events.
Large proportions of individuals with hypertension remain
undiagnosed, and even among those diagnosed, BP control is
suboptimal in a significant proportion.[*!

The prevalence of hypertension varies between within
populations and is affected by factors such as race, age, gender,
and locality. Compared to Caucasians, hypertension in Blacks
is more prevalent, more severe, has an onset earlier in life,
and is linked to a higher burden of target organ damage."'*
Furthermore, the proportion of treated Black hypertensives
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Knowledge of the pattern of BP in a particular population
is useful in documenting within-population differences
in hypertension prevalence as well as identifying groups
with higher prevalence of hypertension. This would assist
in developing targeted programs aimed at early detection,
treatment, and monitoring of BP control in these population
subgroups. This study aims to describe the pattern of BP among
adults residing in Lagos.
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MaTteriALs AND METHODS

This was a retrospective analysis of pooled data from five
separate public health screening programs held between
March 2015 and March 2017 within the Lagos metropolitan
area. This consisted of three screening programs that
were part of events marking the Annual World Kidney
Day celebration of each respective year and two other
screening programs carried out at residential estates. Lagos
is a cosmopolitan state with a population of over 9.1 million
inhabitants according to figures from Nigeria’s national
population commission.”? Administratively, it is made up
of 20 local government areas (LGAs) and 37 local council
development areas. The Lagos metropolitan area comprises
16 of the 20 LGAs which make up the state.”! Over 85% of
the population of the state resides in metropolitan Lagos, and
the screening exercises were carried out at venues located in
five different LGAs within it namely Mushin, Surulere, Kosofe,
Ifako-Ijaiye, and Lagos Mainland.

Data available from the screening programs were age,
gender, and systolic BP (SBP) and diastolic BP (DBP).
BP was measured by medical interns using a mercury
sphygmomanometer (Accusson®). The first and fifth
Korotkoff sounds were taken as the SBP and DBP,
respectively. For all participants, BP was measured in
both arms with the individuals seated, the arm held in the
horizontal position and supported on a table. The higher
of the two recordings was taken as the patient’s BP. The
study protocol was approved by the Health Research Ethics
Committee of our institution.

Classification of BP was according to the World Health
Organization (WHO)/International Society of Hypertension
(ISH) guidelines." For individuals whose SBP and DBP fell
into different categories, the higher category was used for
classification. SBP only elevation was defined as measured
SBP of 140 mmHg or higher, together with measured DBP
lower than 90 mmHg, while DBP only elevation was defined as
measured DBP of 90 mmHg or higher, together with measured
SBP lower than 140 mmHg.

Data analysis

Data obtained were analyzed using Epi Info™ statistical
software package version 7.2.1 (United States Centers for
Disease Control and Prevention). Continuous variables were
presented as means and standard deviations, while categorical
variables were presented as percentages. Comparison between
means was done using the Student’s #-test while that between
percentages was done using the Chi-square test. P <0.05 was
accepted as being of statistical significance.

ResuLts

A total of 1061 individuals were included in the analysis.
Of these, 575 (54.19%) were females while the mean age of
the study population was 39.2 + 15.0 years with a range of
18—84 years. Figure 1 shows the age range distribution of the

study population. As shown in Table 1, the mean age, mean
SBP, and mean DBP as well as proportion with elevated BP
did not differ significantly between male and female study
participants. Figure 2 shows the mean SBP and DBP of the
study population by age and gender. Mean SBP and DBP
increased progressively with age in both male and female
participants from about 20 years of age up to about 70 years
and then subsequently declined slightly. This increase in BP
was statistically significant (SBP [all patients: P < 0.001;
males: P <0.001; females: P < 0.001] and DBP [all patients:
P <0.001; males: P=0.005; females: P=0.001]). As shown
in Table 2, although a similar proportion of male and female
participants (62.6% vs. 65.9%) had BP below 140/90 mmHg,
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Figure 1: Age-range distribution of the study population stratified by gender

Table 1: Baseline characteristics of the study population

Characteristics Al Male (%) Females (%) P
1061 486 (45.8) 575 (54.2)

Mean age (years) 39.2+£15.0  39.1+15.8 39.3£14.3 0.88

Mean SBP (mmHg)  129.5+22.0  130.3+19.0 128.9+24.2 0.29

Mean DBP (mmHg)  81.3%13.6 81.1+14.6 81.5+12.3 0.62

Proportion with 35.6 37.5 34.1 0.25

elevated BP (%)

SBP: Systolic blood pressure, DBP: Diastolic blood pressure, BP: Blood
pressure

Table 2: Distribution of blood pressure in the study
population according to the World Health Organization/
International Society of Hypertension classification of
blood pressure

Class of BP All (%)  Males (%) Females (%) P
1061 486 (45.8) 575 (54.2)

Optimal BP 244 (23.0) 75 (15.4) 169 (29.4) <0.001

Normal BP 296 (27.9) 150 (30.9) 146 (25.4) 0.05

High normal BP 143 (13.5) 79 (16.3) 64 (11.1) 0.02

Mildly elevated 195 (18.4) 104 (21.4) 91 (15.8) 0.02

BP 40 (3.8) 23 (4.7) 17 (3.0)

Borderline

Moderately 99 (9.3) 49 (10.1) 50 (8.7) 0.46

elevated BP

Severely 84 (7.9) 29 (6.0) 55(9.6) 0.04

elevated BP

BP: Blood pressure
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the proportion of participants with BP in the different WHO/
ISH classes differed significantly.

Overall, 378 (35.6%) of the study population had elevated
BP with 183 (48.3%) of these having moderate-to-severely
elevated BP. Figure 3 shows the proportion of the study
population with elevated BP stratified according to age
range and gender. Overall, the proportion of individuals
with elevated BP increased progressively with age till about
70 years of age and thereafter declined slightly. However,
the proportion of female participants with elevated BP
lagged behind that of males up till about age 40 years before
catching up and surpassing it somewhat. In addition, about
15% of individuals <30 years of age had elevated BP, with
the proportion being much higher among males.

As shown in Figure 4, elevation of both the SBP and DBP
was the most common pattern of BP elevation seen in the
study population. However, when participants were stratified
into three age groups — young (18—45 years), middle age
(4665 years), and elderly (above 65 years), diastolic only BP
elevation was most common among young participants and
progressively became less common, while on the contrary,
systolic only BP elevation was least common among young
participants and progressively became more common as one
moved from young to elderly participants.

Discussion

Hypertension is known to be more prevalent, more severe
and may have onset earlier in life among Black compared
to non-Black populations.!'! The pattern of BP found in this
study is in keeping with this. The proportion with elevated
BP was high. In addition to this, among those with elevated
BP readings, BP was in the moderate-to-severely elevated
range in proximity to half. Furthermore, the prevalence of
elevated BP was high among younger individuals with rates of
between 20% and 30% among men aged 18-29 years; and as
has been reported in many other populations,>>*! SBP, DBP,
and the prevalence of elevated BP were all found to increase
with increasing age. However, overall mean SBP and DBP as
well as prevalence of elevated BP did not differ significantly
between male and female study participants.

The overall prevalence of elevated BP of 35.6% found in
this study is consistent with that reported from other studies
conducted in urban populations in Nigeria.l?*3% In addition,
three recently conducted systematic reviews of studies on
hypertension from Nigeria®'-33 put the current prevalence
of hypertension in adults at between 22% and 47.2% with
higher prevalence reported among urban compared with
rural populations. Our finding of an absence of a gender
difference in prevalence of elevated BP is however at variance
with majority of published data from Nigeria which appear
to suggest that hypertension is more common in men. It
is important to point out however that this is not the first
study to report this lack of gender bias in Nigeria. At least
three previous studies™-% had reported similar findings and
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Figure 2: Mean systolic and diastolic blood pressure, by gender and
age group. SBP: Systolic blood pressure, DBP: Diastolic blood pressure

70.0%

60.0%

50.0%

40.0%

30.0%

20.0%

10.0%

0.0%

<20years 20to29 30to39 40to 49 50to 59 60to 69 70 years or

years years years years years older

mMales mFemales mAll

Figure 3: Proportion of the study population with elevated blood pressure
stratified by age range

80.0%

70.0%

60.0%

50.0%

40.0%

30.0%

20.0%

10.0%

0.0%

Young Middle Age Elderly All

m Systolic Only ~ m Diastolic Only  m Both Systolic and Diastolic

Figure 4: Pattern of blood pressure elevation in the study population.
Young: 18-45 years old, middle aged: 46-65 years old, elderly: above
65 years old

the recent review by Ogah er al.®*! also found no gender
differences in hypertension prevalence.
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That age is an independent risk factor for hypertension is an
almost universally documented fact with data demonstrating
a rise in BP with increasing age available for virtually every
population.!?5-2837381 We similarly found that BP increased
with increasing age peaking at about age 70 years before
dipping slightly thereafter. Age-related atherosclerotic
vascular changes are believed to be responsible for this
phenomenon.B** We however noted gender differences in
the effect of age on prevalence of elevated BP. Prevalence of
elevated BP in females lagged behind those of males up till
about age 40 years thereafter catching up and surpassing it.
Differences in the hormonal profile may explain this. Estrogen
is thought to be protective against hypertension and other
cardiovascular diseases; however, this protective role is lost
during the climacteric and postmenopausal periods which
generally occurs after 45 years of age.[*'44

There were unusually high rates of elevated BP among young
male participants aged 18-29 years compared to females in
this study. Although premenopausal women are known to have
lower BP than age-matched men,* the sheer magnitude of the
difference in this study suggest that factors other than hormonal
differences may be at play. Another possible explanation
may be that women in this age bracket access healthcare
more, especially for obstetric reasons, and thus have more
opportunities for BP interventions compared to men. Among
individuals with elevated BP in this study, about 20% each had
SBP only and DBP only elevation, with SBP only elevation
being most common in the elderly and least common in the
young and the reverse for DBP only elevation. There has been
arecent research focus on isolated diastolic hypertension due to
its association with adverse cardiovascular outcomes, especially
in young adults,**! while opinions continue to differ among
clinicians and researchers alike about the benefits of treating
isolated systolic hypertension, especially in young adults.[¢4

Certain factors should be considered in interpreting the results
of'this study though. Since the study participants were recruited
from among individuals who showed up for the screening
programs, caution should be exercised in generalizing the
findings to the entire population of Lagos. Further, BP
was recorded in the population on one occasion only, and
therefore, the prevalence of elevated BP does not necessarily
imply the prevalence of hypertension. Finally, because the
BP was recorded using mercury sphygmomanometers, there
is possibility of inter-observer variability in BP recordings.

CoNncLusioN

The study findings provide further evidence in support of the
fact that hypertension is more prevalent and severe in Black
populations and may have an onset earlier in life. There is
need for increased public health awareness campaigns focused
on prevention, early detection, and prompt treatment of
hypertension. Widespread, population-based health education
and screening programs are urgently needed if we are to avert
an epidemic of hypertension-related complications.
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