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Relation between hypertension and occupational
factors in rural and urban Africans
V. 0. OVIASU 1 & F. E. OKUPA 2

Cross-sectional surveys of arterial bloodpressure among rural and urban communities
in Bendel State, Nigeria, showed that mean systolic and diastolic pressures were generally
higher in urban than in rural subjects, but the differences were statistically significant only in
certain age groups. The mean arterialpressures in groups ofrural labourers, rural clerks, and
urban clerks were compared but the differences were not statistically significant and it is not
clear whether the small differences in blood pressure between rural labourers and urban
clerks were associated with occupation or area of residence. However, the consistently
intermediate valuesfor rural clerks over the whole range ofagegroupsfurnish strong indirect
evidence that both factors are relevant.

Several reports have shown that the arterial blood
pressure of the urban African is generally higher than
that of his rural counterpart (1, 8, 10, 11), but no
explanation based on a comparative study has been
put forward. To investigate the possible influence of
occupation on blood pressure, this article describes a
study in which the blood pressures of groups of
African field labourers and office clerks were
compared.

MATERIALS AND METHODS

The study populations

Two populations in Bendel State, Nigeria, were
selected-one rural (Isiuwa) and the other urban
(Benin City)-and the study was carried out in two
stages.

(a) The rural survey. Isiuwa village, a conglomer-
ation of what were originally three smaller villages, is
situated 36 km north-west of Benin City. It occupies
1735 ha of rolling countryside in the equatorial forest
zone of Bendel State. The village dwellings are spread
over 122 ha while the remaining land consists of palm
plantations. The population of Isiuwa village is about
5000 (private census, 1976), and the head of each
household is employed at the Nigerian Institute for Oil
Palm Research (NIFOR), which has overall responsi-
bility for the administration and welfare of the village.
Out of the total of 1500 male adults aged 15-60
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years living in Isiuwa, 400 work in the offices of
NIFOR and 1100 work as field labourers. Most of the
750 adult women living in the village at the time of the
survey were engaged in subsistence farming and petty
trading.

During the months of June and July 1976, 1482 men
and 600 women were examined.

(b) The urban survey. Benin City, with a population
of about 200 000 (3), is the capital city of Bendel
State. The study population consisted of clerical
workers in the state government offices, which are
situated in the centre of the city. At the time of the
survey, 970 males and 360 females aged between 15
and 60 years were employed there. During the months
of September, October, and November 1977, 916
males and 347 females were examined.

Methods
In both the rural and urban surveys, blood pressure

readings were taken using a standard mercury sphyg-
momanometer with a cuff size of 12 x 22 cm. All
measurements were taken on the left arm between
09h00 and 13h00, after the subjects had been seated
for 5 minutes. The systolic blood pressure was taken at
the first appearance of sound, while the diastolic
blood pressure was taken at the point where sound
became abruptly muffled (phase 4).

Using a standard questionnaire, the following
information was obtained from each subject: name,
address, age, sex, occupation, marital and educational
status, and position held at work. All subjects were
measured for height and weighed in light clothing
without shoes. Quetelet's indexa was calculated for

a Weight (kg)/height2 (cm) x 100.
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each subject, and all of them were asked about their
smoking habits.

Urine samples from all the respondents were exam-
ined for protein and sugar using Uristix strips.b

RESULTS

Sample statistics

In the rural survey, 387 male office clerks and 1095
male field labourers were examined, the response rates
being 96.8%o and 99.5%, respectively. The number of
women examined in the rural survey was 600, the
response rate being 80%.

In the urban survey, 916 males and 347 females were
examined, the response rates being 94.4%7o and 96.47o
respectively.

Mean arterial pressures
The mean systolic and diastolic blood pressures for

the entire rural and urban populations are illustrated
graphically in Fig. 1 (rural and urban males) and Fig. 2
(rural and urban females). It can be seen that, for both
males and females, the mean arterial blood pressures
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Fig. 1. Mean systolic and diastolic blood pressures (mmHg)'
in urban and rural males, by age.

8 100 mmHg = 13.3 kPa.

b Ames Co., Division of Miles Laboratories Ltd, Stoke Court,
Stoke Poges, Slough, England.
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Fig. 2. Mean systolic and diastolic blood pressures (mmHg)'
in urban and rural females, by age.

a 100 mmHg = 13.3 kPa.

of the urban population were generally higher than
those of the rural population.
The statistical significance of the differences in the

mean blood pressures between the rural and urban
populations is shown in Table 1.

Comparisons between occupational groups
The mean systolic and diastolic blood pressures of

the rural clerks, rural labourers, and urban clerks are
shown in Fig. 3. It can be seen that the rural clerks had
slightly higher systolic and diastolic pressures than the
rural labourers, while the urban clerks had slightly
higher systolic and diastolic pressures than the rural
clerks. None of these differences were statistically
significant, however.

Quetelet's index and blood pressure readings

Fig. 4 shows that as the systolic pressure increased
with age, the value of Quetelet's index also increased
for both the rural clerks and the rural labourers. The
rural clerks had higher values for Quetelet's index
than the rural labourers, but the differences in each
particular age-group were not statistically significant.

Rises in blood pressure and Quetelet's index with
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age were also found in both male and female urban
subjects.

Urinalysis

Among the rural subjects, 79 males (5.30%o) and 36
females (6.0%) had proteinuria. Among the urban
subjects, 98 males (10.70/) and 28 females (8.1 %) had
proteinuria. Further investigations showed that, in
only one male in the rural community and three
subjects (two males and one female) in the urban
community, did the occurrence of proteinuria suggest
renal disease related to high blood pressure.

Smoking and blood pressure

Eight males (2%o) among the rural clerks and 12
males (1.10%o) among the rural labourers smoked
between 5 and 10 cigarettes daily. In the urban survey
27 males (2.5%) smoked between 5 and 10 cigarettes
daily. No smokers were found among either the rural
or the urban females.
The small number of smokers encountered in this

study were all normotensive.

Table 1. Differences between mean blood pressures in rural
and urban populations, by sex and age'

Difference in mean values (rural minus urban)

Males Females

Age (years) Systolic Diastolic Systolic Diastolic

15-19 -0.23 -0.07 0.13 -0.62 d
(-1.73) (-0.50) (1.00) (-4.69)

20-24 -0.31 b -0.06 0.22 -0.61 d
(-2.34) (-0.45) (1.63) (-4.56)

25-29 -0.27 b -0.24 0.13 -0.69 d
(-2.00) (-1.82) (1.01) (-5.20)

30-34 -0.21 -0.18 0.09 -0.25
(-1.60) (-1.38) (0.70) (-1.88)

35-39 -0.45 d -0.21 -0.09 -0.16
(-3.36) (-1.55) (-0.69) (-1.22)

40-44 -0.29 -0.34 c -0.10 -0.15
(-2.19) (-2.58) (-0.77) (-1.12)

45-49 -0.18 -0.42 c -0.32 -0.24
(-1.37) (-3.18) (-2.36) (-1.83)

50-54 -0.14 -0.10
(-1.05) (-0.77)

55-59 0.01 -0.11
(0.09) (-0.83)

a Values are shown in kPa, with the value in mmHg in parentheses
below.
b P< 0.05.
C p<0.01
d p < 0.001
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Fig. 3. Mean systolic and diastolic blood pressures (mmHg)'
in urban and rural office clerks and rural labourers, by age.

a 100 mmHg = 13.3 kPa.
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DISCUSSION

The findings of this study showed that the mean
systolic and diastolic blood pressures of urban
subjects (both men and women) were higher than
those of rural subjects, but the differences were stat-
istically significant only in certain age groups. In
previous studies in Africans (1, 8, 10, 11), the stat-
istical significance of differences in arterial blood
pressures between rural and urban subjects has not
been tested.

It is not known, however, whether these differences
are due to occupation, environment, or both.
Although earlier studies in Europe showed blood
pressure to be higher in persons with occupations
involving little physical activity than in those who were

more active (6, 7, 9), none of the small differences
between occupational groups found in the present
study were significant. An association between weight
and blood pressure has been well documented in other
studies (2, 4, 6), but it was not possible in the present
study to show that the differences in arterial pressure
between the rural and urban subjects were related to
Quetelet's index.

In conclusion, it is not clear from the findings of our
study whether the differences between rural labourers
and urban clerks in any particular age-group should be
attributed to occupation or to area of residence.
However, the consistently intermediate values for
rural clerks over the whole range of age-groups
furnish strong indirect evidence that both these
factors are relevant.
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RESUMt

RELATION ENTRE L'HYPERTENSION ET DES FACTEURS PROFESSIONNELS CHEZ DES AFRICAINS
DE SECTEURS RURAUX ET URBAINS

Au cours d'enqu&es transversales sur les pressions
sanguines arterielles effectu&s dans des communautes
rurales et urbaines de l'Etat de Bendel au Nigeria, il a e
observe que les pressions systoliques et diastoliques
moyennes etaient generalement plus elev&es chez les sujets
des communaut&s urbaines que chez ceux des communautes
rurales, mais les differences n'etaient statistiquement signi-
ficatives que dans certains groupes d'age.
On a egalement compare les pressions sanguines de tra-

vailleurs manuels ruraux, et d'employes de bureau les uns

ruraux, les autres urbains, mais les differences n'etaient pas
statistiquement significatives, et l'on ne peut pas savoir si les
diff&ences observees dans n'importe quel groupe d'age
particulier entre les travailleurs manuels ruraux et les
employes de bureau urbains doivent etre attribuees a des
causes professionnelles ou A la zone de residence.
Cependant, le fait qu'on a observe constamment des valeurs
intermediaires pour les employes de bureau ruraux dans les
differents groupes d'Age est un argument indirect de poids
en faveur de l'influence de l'un et I'autre de ces facteurs.
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