
represent a subgroup of patients with a low risk of
progression to overt nephropathy. In support of this,
the incidence of overt diabetic nephropathy increases
steeply 10 years after onset of insulin dependent
diabetes mellitus and decreases after 30 years.' In
addition, the prevalence of diabetic nephropathy
clearly falls after 40 vears.'

PREDICTIVE FACT)ORS

Were there some clinical signs or symptoms
to distinguish those patients who developed overt
nephropathy from those who did not? In the study by
Viberti et al, patients who developed overt nephro-
pathy had a slightly longer duration of diabetes than
those who did not. Among our initially normo-
albuminuric patients, those who developed micro-
albuminuria or macroalbuminuria had a shorter
duration of diabetes than those who remained normo-
albuminuric, suggesting that long duration decreases
rather than increases the risk of developing nephro-
pathy in these patients. In addition, patients who
developed microalbuminuria or macroalbuminuria
had higher glycated haemoglobin concentrations
during follow up than those who did not progress,
indicating that poor glycaemic control contributed
to the development of diabetic nephropathy. The
patients who progressed to nephropathy also required
a greater daily insulin dose and had lower high density
lipoprotein cholesterol concentrations than the
patients who remained normoalbuminuric. An
increased insulin requirement suggests reduced insulin
sensitivity, and low high density lipoprotein choles-
terol concentrations have been attributed to insulin
resistance." In line with the insulin resistance hypo-
thesis, microalbuminuric patients who progressed to

nephropathy had a higher body mass index than those
who did not. An association between daily requirement
of insulin and incidence of nephropathy has been
reported.'

SUMMARY

In conclusion, in patients with insulin dependent
diabetes mellitus of long duration microalbuminuria is
no longer an important predictor of progression to
overt diabetic nephropathy. The data also suggest that
signs and symptoms of insulin resistance are common
in patients who progress to overt nephropathy. Since
the predictive value of microalbuminuria is different in
patients with insulin dependent diabetes mellitus of
over 15 years' duration, such patients should be
excluded from trials aiming at preventing progression
from microalbuminuria to overt proteinuria.
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Abstract
Objectives-To study use of oral contraceptives

among Finnish teenagers during 1981-91 and how
abortions, childbirths, sexually transmitted diseases,
and cardiovascular diseases changed during this
period.
Design-Biannual cross sectional surveys with

mailed questionnaires from 1981 onwards and
analysis ofnational statistics.
Setting-Finland.
Subjects-A nationwide sample of 14, 16, and 18

year olds. Sample size varied from 1249 to 3887 and
response rate from 85% to 94%.
Main outcome measures-Proportion taking oral

contraceptive, fertility and abortion rates, hospital
discharge rates, rates of sexually transmitted
diseases.
Results-The proportion of teenagers taking oral

contraceptives increased steadily. In 1991 the
percentages among 14, 16, and 18 year olds were 2%,
18%, and 41% compared with 02%, 7% and 22% in
1981. Most users had a steady partner (80% of 16
year olds and 85% of 18 year olds). By 1989 rates of
abortion had fallen from 12/1000 to 9-3/1000 in 16
year olds and from 25/1000 to 19-2/1000 in 18 year
olds; fertility rates had fallen from 4-5/1000 to
2-3/1000 and from 23-5/1000 to 15-3/1000 respec-
tively. Rates in 14 year olds fell only slightly.
Gonorrhoea infection fell and HIV infection

remained rare. Rates of hospital discharge after
thromboembolic venous disease rose slightly.
Conclusions-The increased use of oral contra-

ceptives is the most likely explanation for decreasing
abortion and fertility rates among teenagers. In-
creased reliance on the condom because of the
threat ofAIDS may increase unwanted pregnancies.

Introduction
The need for contraception among adolescents in

developed countries is today undoubtable since sexual
experience by late adolescence has become so common
as to be normal.' However, fertility and abortion rates
in teenagers suggest that the need for contraception is
still not satisfied.2
The first oral contraceptives introduced in the 1 960s

were not suitable for adolescents because of their
adverse effects on the growth and maturation of the
menstrual cycle. The new low dose and microdose oral
contraceptives overcame these problems and they were
recommended for teenagers as well.` As oral contra-
ceptives offer a high degree of protection and are well
tolerated among adolescents,' increased use could be
expected to reduce the rate of unwanted pregnancies.
Although oral contraceptives seem to reduce the risk

of pelvic inflammatory disease,' they do not protect
against sexually transmitted diseases. In the 1980s the
HIV 'epidemic brought a new element into the discus-
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sion on contraceptive methods.: Teenagers seemed to The number of deaths from cardiovascular causes
be at high risk because casual sexual contacts are was obtained from national mortality statistics" 19 and
common.' An increased transmission of HIV and other the number of hospital discharges after admission for
sexually transmitted diseases could be an unintentional cardiovascular disease from the national hospital
consequence of the widespread use of the pill. On the discharge registry compiled by the National Agency of
other hand, increasing knowledge about AIDS could Social Welfare and Health. The change in classification
be expected to reduce the prescription of oral contra- from the eighth revision of the ICD to the ninth
ceptives for young girls. Oral contraceptives also have revision at the beginning of 1987 made comparisons
other health consequences. They carry an increased difficult. This was especially true for the hospital
risk of cardiovascular diseases,5' although since the discharge data, for which individual doctors fill out the
newer oral contraceptives contain less oestrogen and ICD code. The least biased time trends were obtained
progestogen the risk may be lower than in the past."' for a combination of pulmonary embolism (ICD 8th
The use of oral contraceptives also seems to be related 450, ICD 9th 415), cerebrovascular diseases (ICD
to an increased risk of certain neoplastic diseases, but a 430-438), and venous thromboembolic diseases (ICD
reduction in other forms of cancer.5: Widespread use 451, 453). In 1987-1989, a more specific diagnosis of
of oral contraceptives may increase the number of deep vein thrombosis of the leg (ICD 451 IA, 9th
negative health consequences in the female population; revision) was studied too.
in young women certain cardiovascular diseases are The fertility rate was calculated by dividing the
relevant. annual number of births in an age group by the mean
We report here national trends in the use of oral female population in that age group. The abortion rate

contraceptives among Finnish adolescents from 1981 was calculated in a corresponding way. The pregnancy
to 1991. National trends in pregnancy, fertility, and rate was the sum of the abortion and fertility rates. A
abortion rates are examined to see whether the changes test for a linear trend in proportions was used in
parallel those in the use of oral contraceptives. untransformed data to test whether changes in the rate

were significant.'9 A departure from linearity was
tested for each trend but it was not significant for any of

Subjects and methods them. Confidence intervals were calculated by Wilson's
The adolescent health and lifestyle survey was approximate method.

started in Finland in 1977. " A questionnaire was
posted to a representative sample of 14, 16 and 18 year
old boys and girls in February every other year. The Results
comparability of the results from each survey was The proportion of teenagers taking oral contracep-
guaranteed by keeping the method of data collection, tives increased significantly (p<0 001) from 1981-91
timing of the study, and sample obtained from the among the 16 and 18 year olds (figure) as well as among
Population Register Centre similar. The samples were 14 year olds (table II). In 1991, the proportion taking
based on a particular date of birth so that all Finns born oral contraceptives was 41 ./3% (95 0/ confidence interval
on the sample days were included (6, 12, or 18 38.4% to 44.3%) among the 18 year olds (n= 1053),
consecutive dates in July, in some years also June and 17 9%(15(8%to 202%) among 16 yearolds (n= 1297),
August). The age variation was the smallest possible and 2-5% (1.7% to 3/5%) among 14 year olds
in each age group. Table I shows the number of (n= 1255).
respondents and the response rates.

Respondents were asked about their present use of 100 100-
oral contraceptives from the 1981 survey onwards. 18 year oids ,
They were also asked whether they were married, c mt
unmarried, cohabiting, or going steady. Those who c 18 year olds
reported that they were going steady, cohabitating, or u CD

married were defined as having a steady partner. Most & ' o .
of those defined as having a steady partner were going ° 10 10
steady since the proportion of girls who were married < _ - 16 year aids 16 year aids
or cohabitating was only 8% among 18 year olds, 1% °a
among the 16 year olds, and 00/o among the 14 year .
olds. The length of the relationship with a steady Cc

Cpartner was not asked. Adolescents use slightly a a)
different definitions for the concept going steady at 0 ,, 0 -
different ages. Those aged 14 may say that they are - X O O C - X
going steady even after a few days' relationship but for ' C, 0° 0' a, a' a'oOa a' aCa
older teenagers going steady usually means a more
intense relationship in which more time is spent alone
with the partner and sexual intercourse is more 100 100

12 ~~~~~~~~~~~~~~~~~~Ccommon.' C
The annual number of abortions was obtained from a _

the abortion registry held by the National Agency of m3
Social Welfare and Health, to which hospitals and a

TABLEI-Numlberof doctors are obliged to notify each induced abortion. 0° 18 yearoaids
respondents to questionnaire and The number of births was obtained from population ° 018 year aids _
reso7seat(%accordingt statistics (CnrlStatistical Ofieof Finland, u -10 a 1

stu(dyyear published data) ' "' and the incidence rates of sexually m ' i 16 year aids
transmitted diseases were taken from the official =, Ca^

Year respondents rate (°t statistics based on the compulsory notification of cases S.- ' ,s
19811670 94*1 ~ (National Agency of Social Welfare and Health, un- 16 yea ais

9811670 94 1 published statistical data).'9 'o Until 1986 doctors were a) -6erls o
1985 1393 8593 obliged to notify verified and suspected cases of 0 _ mw ',,

N a'-> L.'SN, a_' -s'
1987 3887 87 4 syphilis and gonorrhoea. From 1987 onwards, the X .<> aa) ')'a)')' X a) oh
1989 172493 86 3 notification system was rognsdand chaYil Percenltage rakinlg oral conltraceptivles an2d pregnlancy, fevrtility, anld
________________________ and HIV infection were added to the list, abortionl rates ('per 1000) amon?g 16 anld 18 yearolds, 1981-91
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TABLE i1-Numbers (percentages) of 14 year old girls taking oral conttraceptives and pregnancy,
fertility, and abortion rates (per 1000 girls) 1981-91

p Value for
Rate 1981-2 1983-4 1985-6 1987-8 1989 1991 linear trend

No (%) takingoralcontraceptives 1 (0-2) 2 (0 5) 2 (0 5) 14 (1 2) 6 (1 4) 31(2-5) <0 001
Pregnancyrate 1 09 0-97 0 85 1 07 0 80 NS
Fertilityrate 0 18 0 10 0 11 0-08 0(03 <0 05
Abortionrate 0.91 0 86 0 77 0 98 0 77 NS

TABLE iII-Incidence ofgonorrhoea acuta * (per 100000) atnd rate of hospital discharges (per 100 000) after
admission for venous thromboembolic disease amlonigfenmales aged 15 to 1 9years, 1979-90

p Value for
Disease 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 lineartrend

Gonorrhoeaacuta 426 444 380 353 135 141 144 <0 001
Venous thromboembolic

diseases (ICD 451, 453) 6 5 4 3 9 4 7.3 9 9 10 8 14-4 20 3 11.5 <0 001

*Suspected and verified cases in 1979 to 1986, only laboratory verified cases in 1988 to 1990.

The proportion of teenagers who had a steady
partner did not significantly change from 1981 to 1991.
This proportion was 51% of the 18 year olds in 1981
and since then 55-57%. Among the 14 year olds the
proportion varied between 120/o and 15% and among
the 16 year olds between 34% and 38%. Most teenagers
taking oral contraceptives had a steady partner in each
survey. In 1991, this proportion was 80% (n= 172) of
the 16 year olds and 85% (n= 366) of the 18 year olds.
Pregnancy rates decreased significantly in the 1980s

(p<0 001) among 16 and 18 year olds (figure). The
decrease was attributable to a decrease in the fertility
and abortion rates both of which showed significant
downward trends (p<0-001). In 1989 the pregnancy
rate was 11 6 per 1000 16 year olds and 34-5 per 1000 in
18 year olds. The abortion rates were 9 3 and 19-2 and
the fertility rates were 2 7 and 15-3, correspondingly.
The rates for 14 year olds were studied by two year
averages because of small numbers. The fertility rate
decreased significantly but changes in the pregnancy
and abortion rates were small (table II).
The incidence of gonorrhoea decreased among

females aged 15 to 19 years in the 1980s (table III). The
steep decrease between 1986 and 1988 may be partly
explained by the fact that from 1988 onwards only the
rate of the laboratory verified cases of gonorrhoea was
published. Syphilis was very rare in this age group,
with only a few cases a year. Only seven cases of HIV
infection were observed in the years 1980 to 1990 in the
15-19 years age group. In the 20-24 age group 55 cases
were recorded. Most of the cases were in men.
From 1981 to 1989 deaths from pulmonary em-

bolism, cerebrovascular diseases, and venous throm-
boembolic diseases in females aged 15 to 19 were only
sporadic: none, one, or two cases per year altogether.
No systematic trend was observed. The rates of
hospital discharges with pulmonary embolism varied
between 0 3 and 3 per 100000 girls and that of
cerebrovascular diseases between 7 and 16 but there
was no systematic trend. An increasing trend was
observed in venous thromboembolic diseases (table
III). The rate of hospital discharges after deep vein
thrombosis was available only since 1987 and showed
no increase between 1987 and 1989.

Discussion
We have presented trends in use of oral contracep-

tives based on highly comparable national surveys.
The age variation in each age group was the smallest
possible and similar methods in the data collection in
each survey guaranteed comparability as far as possible.
The proportion of Finnish teenagers taking oral

contraceptives nearly tripled from 1981 to 1991. In
1991, nearly half of the 18 year olds and one fifth of the

16 year olds took oral contraceptives. Simultaneously,
the fertility and abortion rates went down. Two factors
can explain the decreasing trends in fertility and
abortion rates: decrease in the rate of sexual intercourse
or more effective contraception. There is no evidence
that sexual intercourse among teenagers in Finland
fell. Indeed, small scale surveys report an increased
rate from the 1960s to the late 1980s.9 Our data also
showed that the proportion of the girls who had a
steady partner did not change in the 1980s. Data on the
changes in condom use in the 1980s are not available
for teenagers. The sale of condoms had decreased but
this is because of a change in the population structure
(Finnish Population and Family Welfare Federation,
personal communication). Use of intrauterine devices
has decreased in Finland in the 1980s2 and they are
not recommended for teenagers.
The most likely explanation for decreasing abortion

and fertility rates seems to be more effective contra-
ception arising from increased use of oral contracep-
tives. Oral contraceptives are mostly taken by the
young women who have the highest sexual exposure.22
Earlier Finnish studies have shown that nearly all the
teenaged girls who had an abortion had been in a steady
relationship with their partner for at least two months."3
Swedish data support the conclusion that an increase
in use of oral contraceptives effectively decreases
abortions and childbirths: a decrease in use of oral
contraceptives in the middle of the 1980s was followed
by an increase in abortion and fertility rates-especially
among teenaged girls.4
Only a slight decrease in pregnancies was found

among 14 year old girls, which was attributable to
decreasing childbirths but not abortions. But the
proportion of girls taking the oral contraceptive in this
age group was still low at the end of the study; only
2-5%. The abortion and fertility rates as well as the
absolute numbers were also low (20-40 abortions and
only a few births per year). If the proportion of 14 year
olds taking oral contraceptives increased, a decreasing
trend in the abortion rates might be achieved in this age
group too.

SEXUALLY'TRANSMITTED DISEASE

Our data did not confirm the hypothesis that in-
creased use of oral contraceptives would increase the
incidence of sexually transmitted diseases. The rate of
HIV infection remained low among adolescents as well
as among adults2' and the incidence of gonorrhoea fell
while that of syphilis was stable and very low. Un-
fortunately, information on the spread of chlamydia,
papilloma virus, and genital herpes simplex virus was
not available, except that from 1988 to 1990 rates
of chlamydia infection did not change. Although
adolescents often have casual sexual contacts,9 oral
contraceptives are mostly taken by those adolescents
who have a steady partner. Thus, this group may not
be at a high risk of contracting HIV or other sexually
transmitted diseases.
The threat of the HIV infection might decrease the

use of oral contraceptives by young women. There is
evidence that this has taken place in the United
States29 and in Sweden, where increasing pregnancy
rates among adolescents were observed.4 In Finland,
at least, it seems that increased use of oral contracep-
tives among adolescents affects the pregnancy rates
but not necessarily the rates of sexually transmitted
diseases. Finland, is a Westem welfare state with a
liberal attitude towards sex and effective family
planning services and this conclusion may not be valid
in other societies with different sexual pattems and a
high prevalence ofHIV infection.

OTHER DISEASE

The only alarming finding was that the hospital
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discharges after venous thromboembolic diseases
among teenaged girls increased slightly in the 1980s.
Nevertheless, no change was observed in rates of
pulmonary embolism or cerebrovascular diseases and
the mortality from none of these increased. A case-
control study in England and Wales found no signifi-
cant excess of oral contraceptive use among young
women dying of venous thromboembolism.2 Although
the health risks of the present oral contraceptives are
low, especially in young women,5 "' it remains possible
that they could increase the risk of venous thrombo-
embolic diseases. T1he effect is unlikely to be seen in the
death rates in a country with a comprehensive and well
functioning health care system. However, because of
changes in the registration of hospital discharges in
1987 and the somewhat unreliable nature of the
original data, our results are not definitive and further
epidemiological studies are needed before drawing
conclusions.
The question of long term health consequences is

essential and difficult to answer. Firstly, we have new
generations of girls who have started taking oral
contraceptives at an early age and whose total length of
oral contraceptive use may be much longer than that of
previous cohorts. Secondly, they are mainly taking
low doses or microdoses of oestrogen, and new
progestogen components have also been introduced.
Earlier long term follow up studies are therefore
not directly applicable in this situation. Although
the cardiovascular risk seems to diminish," "' some
questions remain unanswered: the published data
about cervical neoplasia and long term use of oral
contraceptives are somewhat confusing and need
further investigations.2s3

INCREASED USE OF ORAL CONlRACEPTIVES

Which factor contributed to a rapid and continuing
increase in the use of oral contraceptives when there
was no evidence that the need for contraceptives has
increased? The three major factors are prescribing
pattems of doctors, access to family planning services,
and sex education and public opinion.

Oral contraceptives are available only with a doctor's
prescription; access to family planning services and
attitudes of doctors effectively regulate their use. The
first new low oestrogen products were registered in
Finland in 1974' and in 1979 the low oestrogen
combination pills were recommended for teenaged
girls in Finnish medical publications, although with
certain reservations. In the early 1980s many articles
published by the Finnish medical joumals, advocated
low dose and microdose oestrogen pills as a safe
contraceptive method for teenaged girls.

In 1972 Finland set up a free family planning
service run by the local municipalities throughout the
country.32 The first contraceptive method is supplied
free of charge (for example, pills for nine months).
Starting from the 1 970s, young girls may have benefited
from these services or visited a school nurse or doctor
without their parents' knowledge.

In the late 'seventies, strong emphasis was put on sex
education both at the national level and in the schools.
A national plan for sex education was published by the
working group set up by the Ministry of Health, and
more detailed guidelines were given by the national
health and education authorities. The main concem
has been put on ensuring practise of safer sex, which
typically refers to practices for avoiding pregnancy and
sexually transmitted diseases. There were no active
antisexual or antiabortion movements in Finland in the
1980s, which might have prevented the functioning of
family planning services or altered the prescription
practices of physicians.
The network of family planning services may have

contributed to the fact that information on the possible

increased risk of breast cancer after taking oral contra-
ceptives33 did not seem to decrease the use among
adolescents, even though one fifth of 17 year olds were
afraid of side effects of the pills in the latter half of the
1980s.2 In Finland, public discussion about risk of
breast cancer was moderate and the media reports did
not exaggerate the problem.34 Campaigns to increase
awareness of the risks of HIV infection and promote
use of condoms in the late 1980s3' did not affect the
trend in use of oral contraceptives either. Such
campaigns have affected use of oral contraceptives in
Sweden and the United States.242
We believe that a well organised system of family

planning services for teenagers supported by active sex
education has had a considerable impact on the
prevalence of oral contraceptive use-and through
that-on abortion and fertility rates among adolescent
girls. Intemational comparisons have also shown that
the use of oral contraceptives among teenagers is
higher in countries where family planning services for
teenagers are confidential, free, and accessible, and
that teenage pregnancy rates are lower in countries
where there is greater availability of contraceptive
services.- 3 Because of the threat of the HIV infection,
the use of the condom has been emphasised tremend-
ously in recent years. However, the threat of AIDS
should not be allowed to decrease the use of oral
contraceptives among adolescents since this may have
unintentional effects on teenage pregnancy rates.

This study was supported by the National Agency for
Social Welfare and Health of Finland and the Yrj6 Jahnsson
Foundation. We thank Ms Anja Rasimus from the National
Agency for Social Welfare and Health for providing un-
published statistical data.
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Abstract
Objective-To investigate the relation between

undernutrition and diabetes.
Design-Survey of glucose tolerance in rural

Tanzania.
Setting-Eight villages in three widely separated

regions ofTanzania.
Subjects-8581 people aged 15 and above: 3705

men and 4876 women.
Main outcome measures-Oral glucose tolerance,

body mass index, height, and low haemoglobin and
cholesterol concentrations.
Results-In the eight villages 42-7-56-9% of all

men and 300-45S2% of all women had a body mass
index below 20 kg/M2; the lowest quintile was
18-2 kg/m2 in men and 18-6 kg/M2 in women. The
prevalence of diabetes did not change significantly
from the lowest to the highest fifths of body mass
index in men (lowest 1/6% (95% confidence interval
0.8% to 2.9%) v highest 1.3% (0.7% to 2/5%)) or
women (1.1% (0.6% to 2.1%) v 0.5% (0.2% to 1.2%)).
In men and in women prevalence of impaired
glucose tolerance was greater in the lowest fifths of
height (8.2% (6.3% to 10.6%), and 11.1% (9.2% to
13.3%)) respectively and body mass index (960/u
(7.5% to 12*1%)/, and 8/4% (6707% to 10.5%)) than in
the highest fifths (impaired glucose tolerance 4-7%
(3.4% to 6.5%); and 5.1% (3.9% to 6.7%); body mass
index 5.1% (3.7% to 7.0%), and 7.7% (6.2% to 9.6%).
Conclusion-Rates of diabetes were not signi-

ficandly associated with low body mass index or
height, but overall rates were much lower than those
in well nourished Western populations. Increased
impaired glucose tolerance in the most mal-
nourished people may reflect the larger glucose load
per kilogram weight. The role of undernutrition in
the aetiology of diabetes must be questioned.

Introduction
In 1985 the World Health Organisation expert

committee on diabetes mellitus introduced mal-
nutrition related diabetes mellitus as "a major clinical
subclass, ranking with insulin dependent diabetes
mellitus and non-insulin dependent diabetes
mellitus."' Bajaj suggested that there are at least two
subclasses of malnutrition related diabetes mellitus:
fibrocalculous pancreatic diabetes and protein defi-
cient pancreatic diabetes, and this classification has
been adopted by the WHO.2 Several reviews of malL
nutrition related diabetes have been published.'- Most
have favoured the view that chronic undernutrition is a
key factor in the causation of malnutrition related

diabetes mellitus, but direct evidence is poor and we
have questioned the existence of the protein deficient
form of malnutrition related diabetes mellitus.P

Traditionally a low body weight and energy intake
were considered to decrease the risk of diabetes.3 This
view was based on observations such as the reduced
incidence of diabetes mellitus in Europe during the
first and second world wars" and the observation that
the prevalence of non-insulin dependent diabetes
in different countries was positively related to the
"average fatness" of the population.' The same asso-
ciation has been observed in intrapopulation studies.
Gupta et al found that, among urban Indians, rates of
diabetes were 3 6%VO in subjects with a normal body
weight and 1.5% in very lean subjects." On the other
hand, Rao cited the results of a large study in India in
which rates of diabetes were not significantly different
between urban and rural subjects as evidence pointing
to an association between diabetes and undernutrition,
since most rural subjects were undernourished.4 In
general, diabetes is less common in undernourished
populations than in well nourished populations.12
This does not, however, answer the question clearly
whether within the same population chronic under-
nutrition leads to a clinically and statistically signifi-
cant increase in diabetes. We attempted to answer this
question by studying glucose tolerance in rural African
communities with a background of malnutrition.

Patients and methods
The study was carried out in eight villages in

Tanzania and forms part of a long term programme
aimed at reducing morbidity and mortality with con-
tinuing care. (Treatment was offered to all those found
to be ill during surveys.) Six villages were chosen at
random in two contrasting regions: Kilimanjaro, one
of the most prosperous, and Morogoro region, one
of the more economically disadvantaged."' Of the
remaining two villages, one in Mara region was chosen
because the inhabitants had been exposed to high
concentrations of dietary cyanide, and the other in
Kilimanjaro region was chosen because hypertension
was thought to be common. In four of the eight villages
the total population aged 15 years and over was about
1000. The entire adult population in these villages was
therefore invited to participate in the study. In the
other villages a list of the names of the leaders of the 10
cell units (10 families) was obtained and the number of
units required to provide about 1000 subjects was
selected at random. Slightly more people were selected
in Uswaa village. Lengthy discussions were held with
village leaders before the start of the study to ensure
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