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Alcohol and blood pressure: a social comparison in Zimbabwe

Peter G. Bursztyn

Department ofPhysiology, Godfrey Huggins School ofMedicine, University ofZimbabwe, Harare, Zimbabwe.

Summary: The blood pressures of252 men and 250 women, living in both urban and rural Zimbabwe,
were measured on three separate occasions. Food and alcohol intakes were determined using a 3-day
weighed diet survey checked by means of a detailed interview. Anthropometric data were also collected.
No relationship was found between mean blood pressures and the alcohol intake for any socioeconomic

group. Using only the first of the three blood pressure measurements, a correlation between systolic
pressure and alcohol intake was found for white males (r = 0.234, P< 0.05), and just missed statistical
significance (r = 0.156, P = 0.065) for black middle class males. No relationship was found between blood
pressure and alcohol consumption for black working class males, or for females.

Epidemiological evidence suggests that alcohol consumption is associated with increased blood
pressure. However, a convincing physiological mechanism is lacking. It is suggested that psychological
factors may be partly responsible for this relationship.

Introduction

Blood pressures increase with habitual alcohol intake
in men and women (Klatsky et al., 1977; Harburg et
al., 1980; Criqui et al., 1981; Arkwright et al., 1982a),
although one older study saw no difference between
drinkers and non-drinkers (Edwards et al., 1959).
Saunders et al. (1981) showed that the blood pressures
of heavy drinkers fall after a period of abstinence in
hospital. Pretreatment blood pressures correlated well
with both patients' alcohol consumption, and with the
severity of their withdrawal symptoms. Potter &
Beevers (1984), controlling for the effects of hosp-
italization, demonstrated that alcohol withdrawal was
itself responsible for decreasing the blood pressures of
hypertensive patients.
The shape and magnitude of the relationship bet-

ween blood pressure and alcohol is uncertain. Some
studies demonstrate a good linear relationship with
systolic, some with diastolic pressure, while others find
poor correlations. McQueen & Celentano (1982)
proposed a 'J' shaped relationship, with modest
drinkers having lower blood pressures than non-drin-
kers, and heavy drinkers showing the expected higher
values.
Data published by Klatsky et al. (1977) show racial

differences in the response ofblood pressure to alcohol
intake, with blacks exhibiting less sensitivity than
whites. Also, McQueen & Celentano (1982) argue that

social factors may be important in the relationship
between alcohol and blood pressure. The data
obtained during a diet and blood pressure survey in
Zimbabwe were used to analyse and compare the
relationship between blood pressure and alcohol
intake in whites and blacks in various socioeconomic
groups.

Methods

Volunteers over the age of 18 were recruited from both
urban and rural Zimbabwe. In the capital, Harare,
institutions and industrial premises (including: a bank,
a library, a food processing factory, a construction
company, a newspaper, a school, and the city market)
were approached for permission to survey their
employees. Participants were unselected apart from
their positive response to an advertisement at their
place of work. A number of visits were made to each
place over 3-4 weeks until data collection was com-
pleted.

In rural areas community leaders were visited,
informed of the purpose of the survey, and asked for
assistance in securing participation. Allowing 5-10
days for news to spread, the author and a technician
lodged in each village for one week collecting data.
Volunteers were unselected apart from their positive
response to oral advertisement. However, the local
school was always approached as the main source of
rural middle class people. None of the respondents
designated as rural worked in an urban area and the
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locations visited lacked both mains water and elec-
tricity supplies.
Each subject was interviewed before blood pressure

measurement. Assignment to either 'middle class' or
'working class' was based on this interview. Profes-
sional, managerial, and clerical staff as well as skilled
craftsmen were middle class. Manual labourers,
market vendors, and peasants were working class.
Wives were classified with their husbands. All of the
whites surveyed were middle class and urban. Towards
the end of the survey, premises and locations were
selected to increase the numbers ofurban middle class
people.

Subjects were weighed to the nearest 100 g (light
clothing, no shoes) on a Seca 770 portable digital scale.
This instrument was checked regularly against a beam
balance and found to be accurate. Heights were
measured to the nearest cm using a stadiometer.
Skinfolds were taken at four sites using Harpenden
calipers: biceps, triceps, subscapular, and suprailiac,
with three pinches at each site. Tables by Durnin &
Womersley (1974) were used to convert skinfold
measurements into percentage body fat.
A 3-day weighed diet survey was carried out. Some

individuals were unable to complete this, and some
returned inaccurate data, leaving a total of502 reliable
records from the 737 people originally approached.
Full details of this diet survey have been published
(Bursztyn, 1985).

Drinking habits were assessed at interview on a
3point scale (>4 times/week; <4 times/week; sel-
dom or never) and checked against alcohol intakes
recorded during the diet survey.

Alcohol intakes ofproblem drinkers are often under-
reported (Orrego et al., 1979). However, reproducible
and reliable alcohol consumptions can be obtained
from the general population (Williams et al., 1985).
The diet survey instructions only mentioned alcohol
with other beverages as a source of energy to be
recorded and should not have triggered any anxiety
regarding admission of alcohol intake.

Blood pressures were measured with two Hawksley
Random-zero sphygmomanometers taking Korotkoff
Phase V as the diastolic pressure. A standard cuff
(balloon 130 x 230 mm) was used for most
measurements. A large (180 x 360 mm) and a small
(105 x 190 mm) cuff were available for use as re-
quired. Subjects were comfortably seated in a chair
with armrests. All had been inactive for 10 minutes
before measurement. Each measurement was the
mean of 5 cuff inflations taken over 10 minutes. Three
such measurements were recorded for all subjects on
separate days. In urban areas, the 3 measurements
were completed within 3 weeks; in rural areas, within
one week. All the data were recorded by the author
and one technician.

Blood pressure measurements were averaged for

each subject. The mean value tabulated was the
average of the three days' measurements. Correlations
of blood pressure with alcohol consumption used this
mean value, and were then repeated using the first
measurement alone. Statistical manipulations were
carried out using SPSS.

Results

Alcohol consumption recorded during the diet survey
correlated well with the subjects' drinking habits as
determined at interview. Subjects who claimed to be
infrequent drinkers rarely recorded any alcohol intake
during the survey period, while those who drank on 4
or more occasions each week all consumed more than
40 g/day of alcohol.
The table divided subjects by socioeconomic groups

and by alcohol intake. Men were divided at an intake
of 40 g/day and women at lO g/day. Within groups,
alcohol intakes and numbers of drinkers were higher
among males. This difference was greatest for the
middle class blacks and least for middle class whites.
Black middle class males drank more and had a higher
proportion of drinkers than the other groups. Among
females, middle class whites drank most and had the
highest proportion of drinkers. Few black females
drank.
Male heavy and moderate drinkers were well mat-

ched for age, weight, Quetelet Index and percentage of
body fat (Table I). The match was less good for
females (white moderate drinkers were younger than
heavier drinkers). The small number of drinkers
probably renders comparisons among black females
inappropriate.

Energy intakes were higher among heavy drinkers.
These differences are statistically significant for all
male groups. The alcohol consumption offemales was
probably too small to affect total energy intakes.

Blood pressures were not related to drinking habits
as reported at interview, nor did they differ significant-
ly between high and low alcohol intake groups
(Table I). The largest differences were seen among
white males and females. For white females, the
difference in systolic pressure disappeared on adjust-
ment for age, for diastolic pressure the difference
increased, but did not reach statistical significance.
Age adjustment of black middle class blood pressures
diminished the already small difference between high
and low alcohol people.
The distribution of blood pressures in various

groups were similar with respect to variance and
skewness, suggesting that comparisons between
groups are justifiable. Blood pressures tended to
increase with age and with various measures of
obesity. Again, differences between groups were small.
These data are reported in full by Bursztyn & Camp-
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bell (in preparation).
Eight percent of the survey population were hyper-

tensive (systolic > 160 mmHg, diastolic> 95 mmHg)
or receiving treatment for hypertension. There is no
suggestion that these individuals were predominantly
drinkers. Deleting the data of 17 individuals who were
under treatment for hypertension left tabulated values
unchanged.

Multiple regression equations were constructed
relating blood pressure to alcohol intake, age, weight,
body fat and Quetelet Index. Only the partial regres-
sion coefficient between systolic pressure and alcohol
intake for white males approached statistical sig-
nificance (r = 0.176, P = 0.065).

This analysis was repeated using only the blood
pressure values obtained on the first measurement,
instead of the mean values. Now the partial regression
coefficient for systolic pressure and alcohol intake for
white males attained statistical significance (r = 0.234,
P< 0.05), and that for black middle class males nearly
achieved it (r = 0.156, P = 0.065).
The blood pressures of black working class males

and of all female groups were unrelated to alcohol
intake, regardless of whether the mean value or the
first measurement were used in the analysis.

Discussion

The survey was, necessarily, restricted to volunteers
who may not be typical of the population. However,
drinkers did not differ physically from non-drinkers.
Hypertension is symptomless (Gill & Beevers, 1983)
and participation would not have been influenced by
blood pressure. This, and the observation that the
distribution ofblood pressure was similar in all groups
suggests that comparisons between groups should be
valid.
Although there is good epidemiological evidence

that chronic alcohol consumption is associated with
elevated blood pressure, few experimental studies have
been able to demonstrate a pressor effect of ethanol.
Chronic administration of large quantities of alcohol
reduced blood pressures in rats (Maines & Aldinger,
1967; Morvai & Ungsvary, 1979), but left the blood
pressures of dogs unchanged (Pachinger et al., 1973;
Regan et al., 1974).
Puddey et al. (1985), gave normotensive volunteers

either strong or weak beer for two periods of 6 weeks
and showed that chronic alcohol consumption in-
creased blood pressure modestly. On the other hand,
Malhotra et al. (1985) found that 5 days of alcohol
ingestion had no effect on normotensive blood pres-
sures, although the blood pressures of a hypertensive
group of volunteers were increased.
A recent longitudinal study (Kromhout et al., 1985)

reported that blood pressures correlated with alcohol

intake in each of three, 5-yearly surveys of a popula-
tion ofmiddle aged men. However, changes in alcohol
intake correlated poorly with changes in blood pres-
sure over the 10 years. This implies that blood pressure
may be characteristic of the drinker, rather than his
alcohol consumption.

In the present survey, the systolic pressures of white
males were higher among heavier drinkers, but the
difference was not statistically significant. A sig-
nificant correlation between systolic pressure and
alcohol intake was found among white males, but only
based on the first measurement of blood pressure.
Despite a greater intake of alcohol among black male
drinkers, there were no differences in blood pressure
between heavy and light drinkers in these groups.
While a poor correlation between blood pressure and
alcohol consumption was found among black middle
class males, there was none at all among working class
black males.

'Imprecise data will weaken correlations and un-
derestimate regressions of blood pressure on
associated variables' (Armitage et al., 1966). However,
the present results show that the correlation between
alcohol intake and systolic pressure improves using
the first measurement instead of the more accurate
mean value. Initial measurements of blood pressure
are higher than subsequent measurements on the same
individual and psychological factors are probably
responsible for much of this decrease in pressure on
remeasurement (Ostfeld & Lebovits, 1960; Mawson,
1977; Bursztyn et al., 1981; Hartley et al., 1983). If
alcohol consumption affects the first measurement but
not the mean, this implies that its effect is partly
psychological.
The possibility of a psychological link between

alcohol intake and blood pressure is reinforced by the
observation that middle class whites are more affected
than middle class blacks, and working class blacks not
at all. Attitudes to alcohol consumption vary. Zim-
babwean whites tended to be slightly apologetic about
their alcohol consumption. Blacks (particularly the
working class) were not; moreover, they gained in
status through the use of spirits rather than beer, and
lager beer rather than cheaper traditional millet beer.

Stress resulting from financial or family pressure
might affect the blood pressures of low income
drinkers. However, in Zimbabwe a rural or a working
class woman would be less likely to complain about
her husband's drinking habits than a middle class
woman (Bourdillon, 1982). Moreover, some urban
working class black men live apart from their (rural)
families and are subject to even less family pressure.
Another group in whom no relationship between

alcohol consumption and blood pressure could be
found were 350 male recruits to the Australian armed
forces (Baghurst & Dwyer, 1981). Although the auth-
ors do not comment, one would expect this young
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population to have a casual attitude to alcohol.
Endocrinological factors have been identified which

could be responsible for elevated blood pressures in
heavy drinkers (Linkola et al., 1979; Bannan et al.,
1984). However, no convincing mechanism has been
advanced to explain the relationship between blood
pressure and alcohol intake in modest drinkers
(Howes & Reid, 1986). Thus, Arkwright et al. (1982b),
matching 30 pairs ofmale drinkers with non-drinkers,
failed to find differences in circulating catecholamines,
renal pressor hormones, or vascular reactivity, either
at rest or under physiological stress.

It is suggested that psychological factors may be
partly responsible for the observed relationship bet-
ween alcohol consumption and blood pressure.
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