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ABSTRACT
Background: Studies on the prevalence of
hypertension among Africans in workplace did not deal
with risk factors of hypertension. Thus there is a need to
screen urban central Africans at workplace for
environmental risk factors of hypertension.
Method: A cross-sectional survey was conducted at the
Kinshasa National Company of Electricity. A
representative sample of 333 employees was screened.
Tobacco, alcohol use and level of physical activity
measures were obtained. Weight, height, BMI, waist,
hip, conicity, blood pressure, pulse pressure and pulse
rate were measured. Data were analysed using
univariate and multivariate statistics.
Results: The prevalence of hypertension was 21.3%.
Hypertension was associated with aging, higher
professional position, eastern origin, migration, alcohol
use, wider pulse pressure >60mmHg, wider waist
>90cm, wider hip >97cm, obesity, and left ventricle
hypertrophy. Independent predictors of hypertension
were age, wider waist, wider hip, alcohol intake, and left
ventricle hypertrophy. In another logistic regression
model, only waist>90 cm (OR=2.5 CI95% 1.3-4.9;
p<0.01) and age=55 years were identified as significant
predictors of hypertension.
Conclusion: There is a need to stop this high
prevalence of hypertension significantly predicted by
higher waist and age. BMI is inefficient to predict
hypertension.
Keywords: Hypertension, prevalence, risk factors,
abdominal obesity, Africans.
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INTRODUCTION
High blood pressure (BP) is a principal risk factor for
morbidity and mortality worldwide. High BP is also one of
the most important modifiable risk factors for
cardiovascular diseases (CVD) which are considered
the most prominent cause of premature death in
developed countries1. However, there is a myth that
CVD, frequently associated with hypertension, is a minor

problem amongst Sub-Saharan Africans as compared
2-6
with Caucasians and Africans in diaspora .
Epidemiological studies from industrialized and
democratic countries with a high standard of living,
have shown that the reduction of high BP decreased the
risk for CVD, including stroke, coronary heart disease
1,7
and end-stage renal disease . The Sub Saharan
countries on the other hand, were affected by ruralurban migration, chaotic urbanization, industrialization,
dramatic economic, political and lifestyle changes
during the post-Independencies and Apartheid years of
1960 1994. It is evident that hypertension and CVD will
increase so rapidly in Africa as an epidemic cause of the
8
global burden of disease by the year 2020 as is the
9,10
case in other developing countries . Thus, we
hypothesized that affluent black Congolese employees
who had been adapted to typical Westernized lifestyles
during the progression of the epidemiological transition,
will experience higher rates of hypertension greater
than 9.9% hypertensives observed in the general
11
population . Consequently, primary prevention of
hypertension should focus on screening and lowering of
high BP levels. Nevertheless, scanty data have shown
that screening for hypertension is uncommon in
12,13
Africans in workplaces than would be desirable and
that the prevalence of hypertension estimated at
12
29.7% among certain workers is high and greater than
14,15
that of many developing general populations .
,
Furthermore the management of hypertension is
frequently insufficient and inadequate, resulting in
persistent low rates of controlled BP.
However, the available information on the prevalence of
12,13
hypertension among Africans at workplace did not
consider the other associated modifiable CVD risk
factors. Indeed, it is now well established that the
determinants of CVD in hypertensive patients are
obviously multifactorial and the guidelines about the
management of those hypertensive patients are not
based on the level of BP alone, but also on the presence
16
of other risk factors . In order to obtain more direct

Correspondence: Prof. LONGO MBENZA
e-mail : longombenza@yahoo.fr

Nigerian Journal of Medicine, Vol. 16, No. 1, January - March 2007

42

Prevalence and risk factors of arterial hypertension - B LONGO-MBENZA, J NKOY BELILA, D VANGU NGOMA, S MBUNGU

evidence about the pathophysiology of hypertension in
working African populations, this survey aims to
determine the prevalence of hypertension and its
biosocial and environmental risk factors.
METHOD
Sample design
This survey was a working community-based crosssectional study conducted at the Kinshasa Division of
the National Company of Electricity (NCE), a 2666
employee structure providing electricity to Kinshasa city,
the capital of the Democratic Republic of Congo (DRC).
Kinshasa has 10 million residents since the 1997 war of
liberation. It includes colonial planned and westernized
17
inner cities and chaotic eccentric rural areas . The
period of the investigation was from 15 October 2001 to
15 February 2002.
In accordance with the Declaration of Helsinki II, Human
subject approval for the project was granted by the
Research Ethics Committee of the Department of
Internal Medicine of the Kinshasa University Clinics,
Faculty of Medicine. Consent was also obtained from the
Human Resources Department of NCE, the company
medical service, and the employees. Confidentiality was
retained. All patients with BP> 160/95mmHg were
encouraged to meet the company Doctor for appropriate
hypertension care.
Survey Operations
The Ministry in charge of National Companies employing
multi-ethnic populations of DRC provided a list of 10
companies involved both in industry and commerce. The
choice of those companies was influenced by
geographical accessibility to the Department of Internal
Medicine, and the desire to draw a representative
sample from each province. NCE was randomly drawn
from that list of companies. Prior to commencement of
the study, a resident doctor (NK. B.) of our Department of
Internal Medicine visited the NCE medical centre in
order to familiarise the staff with the study protocol.
We selected a stratified random sample of 404 adults
(age = 26 years) from the 4 professional categories of the
Kinshasa Division of the NCE where the number of study
subjects from each professional category was
proportionate to the size of the category: Executive with
216 members, Deputy Executive with 492 members,
Sub-chief with 879 members and simple employees with
1079 members. The details of sample size calculation,
sample selection and pilot test have been presented in
18
details elsewhere . Letters of invitation with times of

appointment were sent approximately two weeks in
advance, to the people selected. People who failed to
respond to the first letter of invitation received a further
letter with a new time of appointment, or were contacted
by telephone.
Study population
On the arrival of a participant at the Company medical
centre, the resident explained briefly the concept behind
the study and asked the participant to complete the
anonymous questionnaire. Vigorous effort was made in
this study to maximise the response rate in order to
minimise the potential for bias.
Selected subjects were black Congolese citizens from
all eleven provinces of DRC. For this study, participants
were divided into 4 cultural and lingual ethnic groups
(Ethnicity): Kongo, Ngala, Luba and Swahili. This
ethnicity reflected all 432 tribes of DRC.
People out of the city or absent for medical reason were
excluded.
Data collection
Standardized examinations at both study visits included
an interview on demographic information, medical
history and other factors, blood pressure, pulse rate and
anthropometric measurements. Comprehensive
questionnaires were prepared in French, sometimes
translated in all four official languages in DRC for uneducated people. Information regarding prior diagnosis
of hypertension determined by a health professional,
family medical history, personal medical history,
pharmacological treatment, occupational health,
current smoking( coded as yes/no), ex-smokers,
alcohol intake( coded as yes/no), and
lifestyle/environmental factors education level, marital
status defined as married (coded as yes/no),
employment variables as professional categories,
monthly income and socio-economic status/SES, ruralurban migration as yes/no, residence (urban versus
rural), characteristics of housing, crowding, ownership
of house or car, physical activity in leisure time and
getting the workplace, means of transportation to the
workplace). Demographic data such as gender, age and
self-reported ethnicity were also obtained.
The resident assessed anthropometric measurements
that included measuring the participant's height, weight,
waist circumference and hip circumference. Weight was
measured to the nearest 100g by calibrated balance
beam scale, height by a wall-mounted height measure,
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and body mass index (BMI in kg/m2) calculated. The
waist (W) circumference was determined with a tape at
the level of the umbilicus on the unclothed abdomen and
measurements recorded to the nearest 0.5 cm. The hip
(H) circumference in cm was measured at the level of the
external margins of the anterior superior iliac spines to
the nearest 0.5 cm; the waist-hip ratio (WHR) being
calculated for each subject. Conicity, an index of central
19
adiposity , was also calculated as (W(cm)/0.109 ).
BP measurement
BP was recorded by the resident doctor using a
standardized protocol as the average of the last three
measurements in participants in the supine position after
a rest of 5 min as recommended by the WHO guidelines
16, after placement of an appropriate sized cuff of a
standard mercury sphygmomanometer on the right arm,
which was kept at heart level. The pulse rate was also
taken three times. Systolic BP (SBP) was defined as the
point of auscultation of the first Korotkoff sound, and
diastolic BP (DBP) at the fifth sound. Hypertension was
defined as a SBP > 140 mmHg and/or a DBP> 90 mmHg
16
according to WHO-ISH guidelines and /or a history of
antihypertensive treatment. Quality control of BP was
assessed by ongoing serial replicate evaluations, as well
as assessment of digit preference, with retraining if
needed. The pulse pressure (PP) of each participant was
calculated as the difference between the mean SBP and
DBP. BP < 140/90 mmHg was considered controlled
hypertension for known and treated hypertensives.
Definition of cardiovascular risk factors
Socio-economic status (SES) was judged from scores
given to each element of lifestyles. Combined values of
scores were transformed into tertile defined as follows:
low SES for tertile I, moderate SES for tertile II, and high
SES for tertile III.
Nutrition was defined according to BMI values:
Underweight/denutrition (BMI < 18.5 kg/m2), Normal
weight (BMI = 18.5 24.9 kg/m2), overweight (BMI = 25
29.9 kg/m 2 ), obesity (BMI>30 kg/m2), and
overweight/obesity (BMI>25kg/m2). Fat distribution was
defined by continuous values of waist, WHR and conicity
for abdominal obesity, and Hip for peripheral obesity.
Physical activity (a median continuous index derived
from hours of walking for relaxation or exercise, on the
way to and from work) was grouped into the following
categories: inactive category (sedentary lifestyle, <60
min) and active (>60 min).

Gender, age and family history of hypertension were
considered non modifiable (genetic) CVD risk factors.
Smoking habit, alcohol intake and high pulse rate (=
median) were defined as modifiable CVD risk factors.
The prevalence of hypertension was age standardized
22
against the World Standard . Individuals with
hypertension were classified into categories of
hypertension awareness, treatment and control, as
follows: awareness (positive response to the question
“did a health professional tell you that you have
hypertension”); treatment (use of any antihypertensive
medication) and control (BP< 140/90 mmHg).
Participants unknown hypertensive but with angina
pectoris treated by either beta-blockers or long-acting
calcium channel blockers were excluded from the
hypertension definition. Electrocardiography was
performed for defining left ventricle hypertrophy (LVH)
according to Sokolow criterium (SV2 + RV5 > 35 mm).
Statistical analyses
Concerning reliability of estimates, the statistics from
the survey were subject to sampling errors and nonsampling errors. For sampling errors, estimates of
standard errors (SE) for SBP and DBP were calculated
using the Taylor expansion method based on a linear
approximation for the estimator and the variance, to
20, 21
estimate the variance of the estimate itself
. Every
effort was made to minimise non-sampling errors in this
study by an extensively pilot-tested questionnaire,
instruction of staff in standard procedures and intensive
efforts made to minimise the non-response rate within
each stratum.
The statistical Packages for the social sciences (SPSS
10.0) were used to conduct descriptive analysis, which
considered mainly of frequency distributions and crossclassification tables (chi-square analysis) comparing
variables. Mean, SE, standard deviation (SD) and
percentages were estimated. To compare percentages
from categorical data, the Mantel-Haenszel chi-square
test was used. To compare means of symmetric
continuous variables, the two-sample t-test was used.
One-way analysis of variance (ANOVA) was used to test
for any difference in characteristics between groups.
Within-group comparisons were made using a t-test
with Bonferonni adjustment for multiple tests. If the
distribution of the continuous variables was skewed, the
non-parametric Kruskall-Wallis test (H) was used.
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Odds ratios (OR) for hypertension were calculated with
confidence interval at 95% (CI 95%) using logistic
regression. A P-value < 0.05 was considered as
statistically significant.
RESULTS
A sample of 404 adult employees was selected. Overall,
334 employees (response rate = 82.7%) participated in
the study: 275 men (82.3%) and 59 women (17.7%), sex
ratio of 4.7: 1 M/F. The mean age of the study population
was 47.8± 9.1 years (26-72 years). Figure 1 shows the
age-specific distribution of the study population.
In respect to the geographic origin (Figure 2), the
ethnicity of the subjects was made up of 55% Kongo (n=
187), 21% Luba (n= 69), 17% Ngala (n=56) and 7%
Swahili (n= 22).

Table I shows the characteristics of the occupational
status at the CNE where the mean monthly income was
150 ± 148 USD (41 USD 878 USD) and highly unequal
(Figure 3). Combinations of the city lifestyle and
environmental factors presented 108(32.3%), 101
(30.2%) and 125 (37.4%) employees in low, moderate
and high SES, respectively. Prevalence of current
cigarette smoking was 9.3% (n=31/334) in the study
with mean daily cigarettes smoked of 10.6 ± 10.4 and a
median consumption of 5 cigarettes per day; 16.5%
(n=50/303) were ex-smokers. Alcohol intake was selfreported by 61.4% of the study population. Out of those
205 drinkers, 97.6% (n=200) and 2.4% (n=5) drank beer
and palm wine, respectively.
Table I. Professional rank of subjects

Rural Urban migration was self-reported by 76.9%
subjects (n=257). In Kinshasa city environment, 55.1%
of the whole population (n=184) and 44.9% (n=150)
reside in westernized urban area and chaotic rural area,
respectively.

%

Executive

34

10.2

Deputy-executive

75

22.5

Master
Simple agent

99
126

29.6
37.7

40
35

20
15
10
5

(%)

26.6

30
25

18.9
9
3.3

0
25-34

35-44

45-54

55-64

65+
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(%)

n

42.2

45

Subjects

Professional rank

50
45
40
35
30
25
20
15
10
5
0

43.5
37

14.1
5.4

41-95

98-159

161-485

488+

Figure 1. Age-specific distribution of the study population.
Figure 3. The monthly income-specific asymmetric
distribution (media=110 USD;

Figure 2. Definition of ethnicity according to the
geographic origin of the subjects.

Table II displays family and personal history of CVD.
Among 330 participants with recorded BP, 73 (21.3% as
global prevalence) were hypertensive. Despite 35
hypertensives reported being aware (48%), only 10.9%
(n=8) received regular antihypertensive treatment and
24.7% (n=18) had controlled hypertension. The
prevalence rates of diastolic hypertension and isolated
systolic hypertension were 23.1% and 22.8%,
respectively. Prevalence of electrocardiographic LVH
was 27.2% (n=91/334).
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Table III. Univariate Odds ratio (OR) being hypertensive for
employees in workplace

n

%

93
34
63
77
39
29
7
35

27.9

23.1
11.7
8.7
2.1
10.6

In univariate analysis, fat distribution (waist for
abdominal and hip for peripheral), older age =55years,
Eastern part of Democratic Republic of Congo,
migration, alcohol intake, overweight/obesity and LVH
were significantly associated with the global prevalence
of hypertension (Table III). However, socioeconomic
status (low + moderate versus high), residence (urban
versus rural), physical activity (<60 min versus =60 min
walking duration), gender (males versus females),
cigarette smoking, family history of hypertension, pulse
rate (=94 bpm versus < 94 bpm) and ethnicity were not
significantly associated with the prevalence of
hypertension (results not presented). History of
hypertension in siblings (brothers, sisters) was more
(p<0.0001) reported by hypertensives (43.6%, n=24; OR
= 3.2; 1.7 5.6) than by normotensives (19.3%, n=53).
When professional conditions were considered, a social
gradient was defined for global prevalence of
hypertension among employees (Figure 4): the highest
rate being among executive members.
Table IV shows the results of the first logistic regression
model: after adjusting for ethnicity, pulse rate,
socioeconomic status, and hip circumference, the only
larger waist circumference (abdominal adiposity) and
older age were isolated as independent predictors of
arterial hypertension. Moreover, after adjusting for
migration, overweight/obesity defined by BMI,
socioeconomic status and physical activity, only larger
hip circumference, older age, LVH and alcohol intake
were the independent predictors of arterial hypertension
(Table V).

Variable of interest H y p e r t e n s i o n OR
prevalence n (%) (95% CI)

Pvalue

Age, years
= 55 vs <55

26 (35.1) vs 47 (18.1)

Geographic origine
East vs West

28 (30.8) vs 47 (18.5)

2.5
(1.4 4.3)
2
(1.1 3.4)

Migration
Yes vs No

66 (25.7) vs 7 (9.1)

3.5
(1.6 8.5)

<0.01

Alcohol intake
Yes vs No

53 (25.9) vs 20 (15.5)

2.5
(1.4 4.3)

<0.05

Overweight/obesity
Yes vs No

36 (26.9) vs 37 (19.2)

1.6
(0.9 2.6)

<0.06

LVH
Yes vs No

26 (38.2) vs 55 (24)

2
(1.1 3.5)

<0.05

Waist, cm
= 90 vs < 90

28 (27.7) vs 26 (11.6)

2.9
(1.5 2.6)

<0.001

2.2
(1.2 4.2)

<0.01

Hip, cm
= 97 vs 97

(%)

Variables
Family history of 333 subjects
* Hypertension of parents
- fathers
- mothers
* Hypertension
* Diabetes of parents
* Diabetes of collaterals
* Stroke of parents
Personal history of hypertension

35

<0.001
<0.01

30.3

30
25
20

Subjects

Table II. History of cardiovascular disease

20
15.1

15

11.5

10
5
0
Simple employees

n=19

Sub-Chief

=11

Deputy Executive

Executive

=11

=10

Figure 4. Prevalence rates of hypertension according to the
professional position of employees.

Table IV. Determinants of arterial hypertension in
Workplace for Central Africans
Variables (Units)

OR (95%CI)

P Value

Waist (cm)
= 90 versus < 90

2.5 (1.3 to 4.9)

< 0.006

Age (years)
= 55 versus <55

3.1 (1.6 to 6)

< 0.001
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Table V. Independent predictors of arterial
hypertension for Central Africans in workplace
Variables (Units)

OR (95%CI)

Hip circumference (cm)
> 97 versus < 97

5.9 (2.7 to 12.9) < 0.0001

Age (years)
> 55 versus <55

3.3 (1.5 to 7.4)

P Value

< 0.01

LVH
Presence versus absence 3 (1.4 to 6.4)

<0.01

Alcohol intake
Yes versus No

<0.05

2.3 (1.1 to 5)

16

hypertensive patients are substantially multifactorial ,
the multiparameric approach of WHO 17 was applied in

DISCUSSION
The present study demonstrates that the affluent black
Congolese employees in the course of westernization
2,6
and epidemiologic transition do have an increase in the
prevalence of hypertension of 21.3% (WHO/ISH
guidelines). This prevalence of hypertension in the
workplace is greater than that of 9.9% in the general
population of the same town 11 and lower than 28.7%
12
amongst workers from West Africa . However, the
prevalence of hypertension among Central Africans in
workplace is equivalent to the general population from
western industrialized countries 23 and South Africa 24.
With the majority of the study population now rapidly
adopting Western lifestyle habits (alcohol intake,
cigarette smoking) after rural-urban migration, it is likely
that the prevalence rates will continue to increase with
time. Indeed, the development of hypertension among
Africans is favoured by the degree of urbanization 24. 25.
Age-standardization of the prevalence rate to the world
population standard was necessary for comparison with
the level of hypertension in other areas.
These findings show that levels of awareness, treatment
and control of hypertension are dramatically low as
frequently reported in most developing countries 15.
Despite the presence of occupational Medical Centre
within the company, the present study shows that the
management of hypertension and compliance are
insufficient and inadequate. Efforts need to be focussed
on Africans in workplaces of work, to achieve higher
success in awareness, treatment and control.
The present study confirms that hypertension and CVD
will increase among Africans in workplaces as a “second
wave” epidemic, and it will lead to an increase in the
global burden of disease by the year 2020 according to
8
WHO/Afro . Since the determinants of CVD in
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36

high pulse pressure in our previous and present
findings could be used. With regard to the future CVD
epidemic in these African workers, we must critically
evaluate the factors that led to the rise and recent decline
1
of the CVD epidemic in developed countries and isolate
elements that are specific to our black populations. By
the foregoing, there is an obvious need for early public
16
health interventions as recommended by WHO/ISH for
limiting the spread of CVD, preventing their effect on the
working black populations. This emphasizes the need to
treat hypertension together with environmental factors
by lifestyle modification (weight reduction, reduction in
salt and alcohol intake, increased physical activity and to
quit smoking) and/or medical treatment.
CONCLUSION
Prevalence of hypertension in Central Africans at
workplace was comparable to reported rates in similar
working populations in other African countries. The team
of medical personnel of the company need to be trained
in accordance with WHO/ISH guidelines on
management of hypertension.
We therefore recommend an educational programme
targeted towards the work force aimed at elimination of
the socio-environmental determinants hypertension.
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