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Prevalence of diabetes in a predominantly Asian community:
preliminary findings of the Coventry diabetes study

D Simmons, D R R Williams, M J Powell

Abstract
To assess the prevalence of both diagnosed and
undiagnosed diabetes mellitus in an area of pre-
dominantly Asian population the Coventry diabetes
study is carrying out house to house screening for
diabetes in people aged 20 and over in Foleshill,
Coventry. In the first five of 12 areas to be studied
2130 of 2283 Asian (93.3%) and 1242 of 1710 white
subjects (72.6%) aged 20-79 agreed to be screened.
The prevalence of diabetes adjusted to 1987 demo-
graphic estimates was 11-2% in Asian men and 8-9%
in Asian women whereas it was 2-8% in white men
and 4-3% in white women. The excess of diabetes in
Asian subjects was predominantly of non-insulin-
dependent diabetes, and no significant differences in
body mass were found to account for the higher
prevalence.

Diabetes had not been diagnosed previously in at
least 26% of the white and 30% of the Asian diabetics
screened, and it is estimated that in this community
the condition remains undiagnosed in 42% of white
and 40% of Asian diabetics.

Introduction
The Southall diabetes study showed that the preval-

ence of known diabetes in Asian people was four times
that in white people,' but the proportion of diabetics in
whom the condition remains undiagnosed among
Asians is unknown and may differ from that among

whites. To investigate this further the Coventry
diabetes study was established to screen the adults in
Foleshill, Coventry, an area with a predominantly
Asian population. We report the preliminary findings.

Methods
The electoral ward of Foleshill has a population of

18 500, of whom 11 000 are aged 20 and over. It has
traditionally been the area of initial immigration into
Coventry: earlier this century from the north of
England and from Ireland, then from eastern Europe,
and more recently by Asians from either the Indian
subcontinent or Africa. More than a quarter of the
population is unemployed, and over 2500 residents
leave and enter Foleshill each year. It is one of the most
underprivileged wards in England and Wales.2

For the survey Foleshill was divided into 12 areas,
and our results are of the first five areas screened. All
people resident in the area for more than four months
each year and aged 20 and over were included. The
survey was given extensive publicity in the local press,
on radio and television, and by the display of posters in
prominent places. Residents were notified by multi-
language leaflets distributed the day before the visit of
the reasons for the survey and the expected arrival time
of the team. They were visited at home by two of 15
fieldworkers who had been recruited from the local
population; half of the fieldworkers could speak an
Asian language. The information obtained from the
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people interviewed included age; whether they were
known to be diabetic or not; religion; what they
considered to be their ethnic identity; mother tongue;
their place of birth and that of their parents and
grandparents; and how long ago any food or drink had
been taken. Height and weight in light clothes were
measured, and a casual capillary whole blood sample
was taken from the finger into a fluoride-nitrite-
heparin capillary tube (finger prick test).
The sample was refrigerated within two hours

and analysed with a glucose oxidase glucose analyser
(GM5, Analox) within 12 hours. If the blood glucose
concentration was ¢s6-0 mmol/l within two hours after
eating or if it was >4-4 mmol/l two hours or more after
eating the subject was invited to take a modified oral
glucose tolerance test. To assess the sensitivity of the
screening values 10% of subjects with negative test
results were also invited to take the oral glucose
tolerance test, although this was done only after the
first four areas had been screened. All oral glucose
tolerance tests were started between 9 30 and 11 30 am
after an overnight fast of at least 10 hours. Two
measurements of glucose concentration in capillary
whole blood were taken, one fasting and one two
hours after ingestion of 388 ml Lucozade (Beechams),
equivalent to 75 g anhydrous glucose. The diagnosis of
diabetes or impaired glucose tolerance followed the
World Health Organisation's recommendations: blood
glucose concentration two hours after glucose loading
- 11 1 mmol/l indicated diabetes; fasting blood glucose
concentration <6 7 mmol/l and two hour glucose
concentration >7 8 mmol/l but <11 0 mmol/l indicated
impaired glucose tolerance.' Diabetes that had been
diagnosed previously was confirmed by a casual blood
glucose concentration >8-0 mmol/l, by the patient
receiving drug treatment, or by verification from the
general practitioner.

For houses where residents refused to be screened or
were absent basic data about the occupants were
entered from the electoral register and family practi-
tioner lists. Patients with previously diagnosed diabetes
who were not seen were identified from general
practitioner records by the practice receptionist. No
data were available for eight addresses.

Data were entered on an IBM 3081 mainframe
computer and computed with the statistical package
for the social sciences (SPSS X).4 Approval for the
study was obtained from both the local ethical com-
mittee and the local medical committee.

Results
Of the 4673 residents in the area surveyed 2283

Asian and 1710 white residents were aged 20-80 and
thus were eligible for inclusion in the study. Of the
Asians, 1606 (70 4%) were Punjabi. In all, 1242 white
subjects (72-6%) and 2130 Asians (93-3%) agreed to be
screened. Of these, 280 (22-5%) white subjects and
438 (20 6%) Asians were invited to have an oral
glucose tolerance test; 161 (57-5%) and 281 (64 2%),
respectively, attended. Table I shows the response
rate, number of patients in whom diabetes had
previously been detected and was newly diagnosed,
proportion of those in whom diabetes was newly
diagnosed who had a fasting blood glucose concentra-
tion v6-7 mmol/l, prevalence of diabetes and impaired
glucose tolerance, and mean body mass index in the
Asian and white subjects.

Overall unadjusted prevalence was calculated by
adding the crude prevalence of known diabetes in the
total population to the crude prevalence of previously
undiagnosed diabetes in the sample who had been
seen. Overall unadjusted prevalence was 4 0% in white
men, 4 6% in white women, 8 8'%o in Asian men, and

TABLE i-Prevalence ofdiabetes in white and Asian residents ofFoleshill, Coventrv

Men Women

Aged 20-39 Aged 40-59 Aged 60-79 Aged 20-39 Aged 40-59 Aged 60-79

White Asian White Asian White Asian White Asian White Asian White Asiani
(n=325) (n=582) (n=225) (n=366) (n=281) (n=139) (n=313) (n--694) (n=238) (n=390) (n=328) n=112)

No(%)knowntohavediabetes 2 (0-6) 9 (1-5) 6 (2-7) 30 (8-2) 13 (4-6) 24(17-3) 1 (0-3) 8 (1-2) 9 (3 8) 23 (5 9) 14 (4-3) 16(143)
95% Confidence interval for

difference in proportions (%) 0-0 to 2-2 2-0 to 9-0 6-0 to 19-4 0-0 to 1-9 0-0 to 5-5 2-4 to 17-6
No(%)givenfingerpricktest 250(769) 529(90-9) 155(68-9) 316(86-3) 173(616) 111 (79-9) 235(750) 621 (89-5) 173)727) 353(90-5) 211 (643) 90(804)
No(%)newlydiagnosedasdiabetic* 0 6 (1-1) 1 (0-6) 14 (4-4) 3 (1-7) 9 (8-1) 0 2 (0-3) 4 (2 3) 12 (34) 8 (3-8) 5 (5 6)
95% Confidence interval for

difference in proportions (%) 0-2 to 2-0 1-2 to 6-4 1 -0 to 11-8 0-0 to 0-7 0-0 to 3-4 0-0 to 7-3
No (%) with fasting blood glucose

¢6-7mmol/1 0 3 (0-6) 0 9 (2-8) 1 (0-6) 6 (5-4) 0 1 (0-2) 3 (1-7) 7 (2-0) 3 1-4) 2 (2-2)
No (%) with impaired glucose

tolerancet 3 (1-2) 1 (0-2) 4 (2-6) 6 (1-9) 9 (5-2) 5 (4-5) 1 (0-4) 4 (0 6) 2 (1-2) 11 (3-1) 11 (5-2) 3 (3- 3)
95% Confidence interval for

difference in proportions (%) 0-0 to 2-4 0-0 to 3-6 0-0 to 5-8 0-0 to 1-2 0-0 to 4- 3 0-0 to 6-7
Mean(SD)bodymassindex(kg/m2)) 24-9(4-4) 25-3(3-9) 26-4(3-8) 26-4(3-6) 26-4(4-5) 26-3(3-9) 24-5 (5-6) 24-2 (4-6) 26-9)(5-3) 27-6(4-8) 27-1(5-6) 28-2 (5-5)

*Blood glucose concentration ¢ 11 1 mmoUl two hours after glucose loading.
tBlood glucose concentration <6- 7 mmolUl after fasting and 7- 8 mmol/l but <11 0 mmoUll two hours after glucose loading.
tAnalysis of variance for white subjects v Asians was non-significant in each age group.

TABLE II-Number (percentage) ofnew diagnoses ofdiabetes and impaired glucose tolerance on oral glucose tolerance testing according to blood glucose concentration on finger prick test

Men Wt7omen

4-5-5-Ommol/I 5-1-8-OmmoUl 8 1-1 -Ommotlt II n1mmol/l 4-5-5-0 mmoHl 5t1-8 OmmoL1I 8- 1t-tl mmoll IttI nimol/l

White Asian White Asian White Asian White Asian Random W'hite Asian W'hite Asian White Asian W'hite Asian Randonm
(n=37) (n=55) (n=80) (n--114) (n=t14) (n=31) (n=2) (n=17) ,n-93) (n=30) (n-57 ()n= 85) n- 128) In-=220) (n=20) in=A4) -n-8 'n129,

Patientsattending 14(38) 22)(40 50(63) 77;68) 11t(79) 2271) 1(50) 12(71) 47(51t 9 (30 34(,60 55 65) 05 66 12 60 1705) 3 (75) 7088) 83 64
Newly diagnosed as

diabetic* 0 0 2 (4) 8 10) 0 8,136) 1(100) 11(92) 0 0 0 8(15) 7 {8X 217 6)35) 3 100 6 86 2 2
Newly diagnosed as

having impaired
glucosetolerancet 3(21) 1 (5) 8(16) 5 (6) 3(27) 5(23) 0 1 (8) 3 (6) 0 1 3) 11P20) 1012' 5)42, 424 0 114 7 8

Patients with diabetes
missed; 0 0 4 (4) 0 3(10) 1 (50) 5 (29) 0 0 4 '5- 3 '2 5 5 25 1 13

*Blood glucose concentration <It mmolUl two hours after glucose loading.
tBlood glucose concentration <6- 7 mmoIl after fasting and 7-8 mmol/l hut <11 0 mmoIl two hours after glucose loading.
:tEstimated numbers.

BMJ VOLUME 298 7 JANUARY 1989 19



5 7% in Asian women. After adjustment to 1987
demographic estimates5 by direct standardisation6
overall age specific prevalences for people aged 20-79
were 2-8% for white men, 4-3% for white women,
11-2% for Asian men, and 8-9% for Asian women.
Table II shows the blood glucose concentrations of

those invited for oral glucose tolerance tests and the
proportions found to have diabetes or impaired glucose
tolerance. From the first three areas screened none of
the 79 people who had an initial blood glucose con-
centration of 4 5-5 0 mmol/l and attended for oral
glucose tolerance tests had diabetes. Thus the con-
centration for referral for glucose tolerance testing was
increased to >5 -0 mmol/l, which allowed 10% of those
with negative results from the areas subsequently
screened to be invited for oral glucose tolerance testing
so that the sensitivity of the screening values could be
assessed. Of the 222 people randomised to oral glucose
tolerance testing, 130 attended, only two ofwhom were
found to be diabetic.
Of 155 subjects with previously diagnosed diabetes,

13 (29%) white and 14 (13%) Asian patients were
treated with insulin (x2=4 3, p<0 05), and 17 (37%)
white and 11 (10%) Asian diabetics were managed by
hospital (x2= 17-6, p<0 001).

Discussion
This survey showed that the prevalence of diabetes

was four times higher in Asian men than white men and
twice as high in Asian women as in white women, even
though a higher than expected prevalence was found in
white subjects. An unadjusted prevalence ratio of 3:2
in Asian men to women has been shown in both the
United Kingdom and India.' 7 Asian men and women
aged over 60 have similar prevalences, which may be
due to men dying early from cardiovascular causes.8
The prevalence of diabetes has been found to be almost
equal in white men and women.9
No difference in body mass index was found between

Asian and white subjects. Although fat distribution
and the relation between weight and height may be
different in Asians, the body mass index is considered
the best measure of obesity. '0 This lack of difference in
body mass index between white and Asian subjects,
the different sex ratio of diabetes in Asians, and
the high number of Asians aged under 40 with
non-insulin-dependent diabetes may indicate an extra
aetiological factor in a proportion of the population
that leads to failure of 3 cells at an earlier age. This
supports the hypothesis that non-insulin-dependent
diabetes is a group of conditions rather than a single
entity."
The higher than expected prevalence in the white

residents of Foleshill is in keeping with the under-
privilege of the area, a factor known to be associated
with a higher prevalence of diabetes,'2 partly owing to
increased body mass. Indeed, the mean body mass of
white residents of Foleshill was higher than that of
white people in other areas for all age groups.'3 The
findings of the Oxford diabetes study suggested that
the prevalence of diabetes in white people in the United
Kingdom may be increasing, but we are unable to
comment on this from our cross sectional study. The
similar prevalence of impaired glucose tolerance in the
white and Asian populations is equally notable. The
data inevitably provide an underestimate of the preval-
ence in each group but should not introduce bias. One
possibility, which is in keeping with the hypothesis of
an extra aetiological factor among some Asians, is that
impaired glucose tolerance may develop into diabetes
more quickly among Asians.

Diabetes had not been diagnosed previously in at
least one third of the Asian men and women and white
women but in only a sixth of white men. A higher rate

of diagnosis in men may account for their higher
referral rate to the United Kingdom prospective
diabetes study,'4 possibly because the disease is more
severe in men,5 men are more likely to be screened, or
men tend to notice urinary symptoms. It was estimated
in 1947 that half of all diabetes in the population was
undiagnosed.'6 Our study is the first population based
screening to assess this since the Bedford study in
1962,'7 and the proportion of cases found by oppor-
tunistic case finding would be expected to have
increased since then.
The comparatively low response rates for screening

and uptake of oral glucose tolerance tests in white
subjects have obviously led to an underestimate of the
prevalence of undiagnosed diabetes in the community.
Indeed, if the prevalence of diabetes in people invited
for oral glucose tolerance tests but not attending was
similar to that in those who attended, eight white
and 17 Asian people had diabetes that remained
undiagnosed. In addition, unless the group that refused
initial screening was biased by an active decision of
obese people or people with symptoms to avoid
diagnosis, the total proportion of people with un-
diagnosed diabetes who were missed by our study
would, because of their response rates, be 11% higher
in Asians and 43% higher in white subjects, so that
the disease remained undiagnosed in 40% of Asian
diabetics and 42% of (predominantly female) white
diabetics. We plan to follow up the people who were
not screened, although all subjects previously diag-
nosed as diabetic should have been located. Many
of those who did not attend for screening were
reluctant to give any information or were absent on
over 10 occasions. Information on long term non-
responders will be difficult to collect as about 20% of
adults living in Foleshill leave the area every year.2
Our experience with the blood glucose concentra-

tions of people who had negative results on oral glucose
tolerance tests suggests that the screening method we
used is unlikely to have missed many of those who had
diabetes. Another possible explanation for the lower
than expected number of people with undiagnosed
diabetes is the fairly recent acceptance of the new
criteria for the diagnosis of diabetes. These had
been criticised for underdiagnosing diabetes and over-
diagnosing impaired glucose tolerance.'8 Even so, a
large number of people with diabetes remain un-
identified, particularly white people aged over 60 and
Asians aged over 35, and they would benefit from their
diabetes being found and treated early. 1' It may now be
worth while for general practitioners systematically to
screen these at risk groups to minimise future tissue
damage and mortality.
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Adverse changes in mood and cognitive performance of house
officers after night duty

D I Orton, J H Gruzelier

Abstract
The effects of long hours of work by junior doctors
are the subject of growing concern. Experimental
investigations of the effects of night duty on young
doctors are few and have given inconclusive results.
To measure the effects of long hours of work and
reduced sleep on cognitive performance and mood
20 house officers (14 men and six women; mean age
25, range 24-35) were examined for 35 minutes in one
session towards the end of a normal working day and
in a second session at the same time after working for
up to 31 continuous hours with reduced sleep. The
order of the sessions was counterbalanced across
the subjects. Each session comprised a series of
cognitive tests: choice reaction time, vigilance re-
action time, and haptic sorting tests and completion
of a profile of mood states and a general question-
naire. After night duty there was a significant slowing
in cognitive processing together with a decline in
reaction times in the vigilance test. Loss of sleep
contributed only to increased variability in the choice
reaction time. Significant deleterious changes in
mood after night duty occurred in all the mood scales
after night duty.
Continuous working may adversely affect the

cognitive function and mood to the detriment of the
welfare of doctors and their patients.

Introduction
There is growing concern about the desirability of

junior doctors undertaking duty rosters that entail
working continuously on consecutive days, typically
with reduced sleep and sometimes with no sleep, that
may occur twice a week or more.' This practice
has been said to encourage self reliance, affording
both wider experience of clinical conditions and
responsibilities and providing the necessary experience
in dealing with emergencies under non-optimal con-
ditions. Although these explanations seem valid, the
risks to patients increase when errors are made by tired
doctors, who lack agility in making decisions due to a
slowing in cognitive functions. The personal lives
of the doctors are compromised, which may lead
to psychiatric problems, drug abuse, and broken
marriages.2 Disillusion with hospital medicine may
result, and undesirable behavioural traits that permeate
future practice and lifestyle may develop.24 These
issues are becoming more pressing as demands grow
owing to the exacting requirements of modern tech-
nology, as the number of malpractice suits increases,
and as pressures mount to treat and discharge patients
more quickly.

Proponents of busy night duty rosters have argued
that impairment in function or mood may result from
pre-existing inadequacies or reflect the natural doubts
and insecurities of the novice doctor.5 Such viewpoints
may be placed in better perspective if scientific in-
vestigations were to provide empirical evidence of the
deleterious effects of long hours of work and loss of
sleep in junior doctors. A review of existing studies
shows that persuasive investigations to date have been
few,6 owing partly to the difficulty in undertaking
occupational research of this type, which adds to the
load of already tired and sometimes defensive doctors.7
We report on a study of cognitive and mood changes in
20 junior doctors at Charing Cross Hospital, all of
whom were in their second house job.

Subjects and methods
We studied 20 preregistration house officers (14 men

and six women; mean age 25, range 24-35). On
average they had spent 6-75 months as house officers.
Fourteen were house officers in general medicine and
six were in general surgery. The subjects acted as their
own controls and were tested twice, once in the mid-
afternoon towards the end of a conventional working
day that began at about 8 30 am and once at a similar
time after they had been on duty throughout the
preceding night and had started work at the usual time
on the following day. Before testing the subjects were
assigned randomly to two groups; half were tested first
after night duty and half after a normal working day.
At least one week elapsed between the sessions to
minimise carryover effects. The test session lasted
about 35 minutes.

Cognitive tests included choice reaction time,
vigilance reaction time, haptic sorting test, and profile
ofmood states and general questionnaires.

Choice reaction time-The subject watched a video
screen (CMB computer) and pressed a key with one
hand on presentation of a vertical bar and another with
the other hand in response to a horizontal bar. The
stimuli were presented in a randomised sequence, and
the duration between the stimuli was terminated by the
response; the maximum duration of the stimulus was
1 84 seconds. Ninety stimuli were presented and
divided into three equal blocks for analysis. Mean (SD)
correct reaction time, the number of errors, and the
standard deviation of the mean reaction time (which
has been shown to increase after sleep loss8) were
recorded.

Vigilance reaction time-One hundred letters were
presented on the screen in sequence with instructions
to press a key on seeing the letter x but only when it had
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