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Summary Afro-Caribbeans have low mortality rates 
from coronary heart disease, despite a high prevalence 
of diabetes mellitus. We examined 1166 Afro-Carib- 
bean and European men and women aged 40-64 years 
in a community survey in London, UK. Prevalence of 
glucose intolerance (combining impaired glucose 
tolerance, new and known diabetes) was 31% in Afro- 
Caribbeans and 14% in Europeans (p < 0.001). In 
men, the prevalence of probable coronary heart dis- 
ease was 6 % in Afro-Caribbeans and 13 % in Euro- 
peans (p < 0.01). Triglyceride was lower in Afro-Carib- 
beans than Europeans; in men, HDL cholesterol was 
higher. Afro-Caribbean men were less centrally obese, 
while Afro-Caribbean women were more centrally 
obese than their European counterparts. Fasting and 
2-h insulin levels were higher in Afro-Caribbeans than 
Europeans. Glucose intolerance was associated with 
high triglyceride, low HDL cholesterol and central 
obesity in European but not in Afro-Caribbean men. 

In Europeans, fasting triglyceride was 1.49 mmol/1 in 
normoglycaemic and 1.89 mmolfl in glucose intolerant 
men (p < 0.05), in Afro-Caribbean men triglyceride 
was 1.08 and 1.22 retool/l, respectively. Waist hip ratio 
was 0.94 in normoglycaemic, and 0.98 in glucose in- 
tolerant European men (p < 0.001). In Afro-Carib- 
bean men, waist hip ratio was 0.93 in both groups. At 
each level of insulin, glucose or central obesity, tri- 
glyceride was lower in Afro-Caribbean men and 
women than in Europeans. We speculate that despite 
high insulin levels, Afro-Caribbeans have a favourable 
lipoprotein pattern which persists in the presence of 
glucose intolerance, and may be related to body fat 
distribution. This could begin to explain their low 
rates of coronary heart disease. [Diabetologia (1994) 
37: 765-772] 
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Insulin resistance is thought to be the key to the close 
association observed between CHD and NIDDM [1]. 
But the mortality experience of Caribbean born mi- 
grants to the United Kingdom provides a striking con- 
trast to this observed association. While mortality asso- 
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ciated with diabetes is between three and four times, (in 
men and women, respectively) that of the general 
population; mortality from CHD in Caribbean born 
men is half that, and in women is three quarters that of 
the general population [2]. This mortality paradox has 
been noted in other countries with migrant black popu- 
lations such as the USA and the Caribbean. African 
American and Afro-Caribbean people have a high pre- 
valence of diabetes and high mortality rates associated 
with diabetes [3-5] and yet relatively low mortality 
rates from CHD [4-6]. 

This apparent protection from CHD may be related 
to the favourable lipoprotein pattern of low trigly- 
ceride and high HDL cholesterol in black populations 
observed in the United States, the United Kingdom 
and the Caribbean [5, 7, 8]. If these ethnic differences in 
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Table 1. Age standardised prevalence of glucose intolerance and diabetes by sex and ethnicity (number in brackets) 

Glucose Men Women 

intolerance European Afro-Caribbean European Afro-Caribean 
category n = 272 n = 245 n = 310 n = 330 

Impaired glucose tolerance 9.1% (25) a 14.7 % (37) 9.0 % (28) c 16.1% (53) 
Undiagnosed diabetes 3.2% (9) 4.1% (11) 2.1% (6) c 6.7% (22) 
Known diabetes 3.3 % (9) b 8.8 % (21) 1.9 % (6) c 11% (36) 

ap < 0.05; bp < 0.01; Cp < 0.001; for the ethnic difference by sex 

l ipopro te in  pa t t e rns  are also p resen t  in peop l e  with 
d iabetes  [9], and  in p e o p l e  with impa i r ed  glucose toler-  
ance,  this would  p rov ide  an indicat ion as to  why  the  
high ra te  of  d iabetes  in black popula t ions  is not  accom-  
pan ied  b y  a high ra te  of  C H D .  

We d e t e r m i n e d  the  p reva lence  of  d iabetes  and  co- 
rona ry  hea r t  disease,  and c o m p a r e d  l ipopro te in  and 
obes i ty  pa t t e rns  in A f r o - C a r i b b e a n s  and E u r o p e a n s  in 
the Un i t ed  K i n g d o m  in n o r m o g l y c a e m i c  and glucose 
in to lerant  subjects.  

Subjects and methods 

Methods have been described in detail elsewhere [10]. We exam- 
ined 1166 Afro-Caribbean and European men and women aged 
40-64 years drawn from six family doctor practices in the inner 
London borough of Brent. Subjects, matched by ethnicity, 5-year 
age group and sex, were selected at random from family doctor 
lists and invited to participate in the study. 

Subjects were sent a questionnaire to complete before their 
appointment and asked to attend at a local health centre after an 
overnight fast. The questionnaire included items on: previous 
medical history, current medication, the Rose angina question- 
naire and health-related behaviour. The questionnaire was 
checked and completed at the health centre and ethnicity as- 
signed on the basis of appearance and parental origin. The fol- 
lowing tests were then performed: 12-lead ECG, height, weight 
and body fat measurements. The body fat measurements in- 
cluded body circumferences and skinfold thicknesses measured 
by four trained observers. One observer acted as the standard 
and periodic standardisation measurements were made during 
the study to ensure good inter-observer reliability. Circumferen- 
ces round the mid arm, waist (least between the costal margin 
and iliac crest), hip (over the greater trochanter), maximum 
thigh (with foot resting on a chair) were measured using a fibre- 
glass tape with a spring balance to hold the tape at a constant ten- 
sion of 600 g. Sagittal diameter was measured at the level of the 
iliac crests in the supine position with a Harpenden anthro- 
pometer (CMS Weighing Instruments, London, UK). Holtain 
calipers were used to measure the following subcutaneous skin- 
fold thicknesses: triceps, subscapular, supra-iliac, and anterior 
thigh. All skinfolds were measured on the right hand side where 
possible. Coefficients of variation for body size were: height 5 %, 
weight 18 %, circumferences; sagittal 17 %, waist 14 %, thigh 
10 %, hip 9 %, skinfolds; triceps 52 %, subscapular 51%, supra- 
iliac 46 %, and anterior thigh 60 %. 

Fasting and 2-h blood samples were taken after a 75-g glu- 
cose load in those who were not already known to have diabetes. 
Glucose was determined by the hexokinase method (Roche, 
Basel, Switzerland) and insulin levels were analysed by the Elisa 
technique (Boehringer Mannheim, Mannheim, Germany) [11]. 
Cholesterol was measured by the cholesterol oxidase-peroxi- 

dase colorimetric method (Boehringer Mannheim, Mannheim, 
Germany) [12]. Cholesterol in the HDL fraction was determined 
after magnesium chloride-dextran sulphate precipitation (Tech- 
nicon, Tournai, Belgium) [13]. Triglycerides were measured by 
the glycerol 3-phosphate oxidase peroxidase colorimetrie 
method (Wako, Osaka, Japan). Apolipoprotein B was deter- 
mined by the immunoturbidometric method [14]. Coefficients of 
variation for laboratory tests were: glucose 3.2 %, insulin 3.6 %, 
cholesterol 1.6 %, HDL cholesterol 2.3 %, triglyceride 2.6 %, 
and apolipoprotein B 2.7 %. Proinsulin cross-reactivity for this 
assay is 40 %. 

Diabetes was defined according to World Health Organisa- 
tion criteria, based on the results of the one glucose tolerance 
test [15]. Subjects with impaired glucose tolerance are at high 
risk of developing diabetes and associated cardiovascular dis- 
ease. Therefore, those with impaired glucose tolerance and 
newly-diagnosed diabetes were combined as "glucose intoler- 
ant" and risk factors for CHD were compared with those with 
normoglycaemia. Nine subjects could not be assigned to a glu- 
cose tolerance category due to incomplete data. 

All ECGs were Minnesota coded [16] by two experienced 
coders, coding disagreements were resolved by the senior coder. 
In men, "probable CHD", was defined as either major Q waves 
on ECG (1-1 and 1-2), a doctor's previous diagnosis of CHD, or 
a positive response to the Rose angina questionnaire. Estima- 
tion of the prevalence of CHD in women is limited by the poor 
validity of the Rose angina questionnaire in women [17], and our 
numbers were too small to compare ECG abnormalities associ- 
ated with CHD. 

Statistical analysis 

Age adjusted means are calculated as the values predicted by the 
regression model when age variables are held at their mean 
value. Prevalence rates are expressed after directly stand- 
ardising to the combined age distribution of the study popula- 
tion. Insulin, cholesterol, HDL cholesterol, triglyceride and BMI 
were log transformed before analysis. 

Results 

Prevalence o f  coronary heart disease and glucoseintoler- 
ance: E u r o p e a n  m e n  had  twice the  age-s tandard ised  
p reva lence  of p r o b a b l e  C H D  c o m p a r e d  with A f r o - C a -  
r i b b e a n m e n  (13 % (95 % C. L 9-17 % )  vs 6 % (95 % C. I. 
3 -9  %) ,  p < 0.01). P reva lence  ra tes  were  recalcula ted  
for  those  with glucose in to lerance  (i.e. impa i red  glucose 
to lerance ,  und iagnosed  or k n o w n  diabetes) ;  in men ,  the  
p reva lence  of  p r o b a b l e  C H D  was 17 % in E u r o p e a n s  
c o m p a r e d  with 6 % in A f r o - C a r i b b e a n s  (p = 0.03). 
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Table 2. Age adjusted means of metabolic data by sex and ethnicity comparing normoglycaemic and glucose intolerant subjects 

Men Women 

European Afro-Caribbean European Afro-Caribbean 
(n = 246) (n = 177) (n = 277) (n = 211) 

Cholesterol (mmol/1) 
Normoglycaemic 5.85 c 5.30 6.33 ~ 5.75 
Glucose intolerant 5.91" 5.40 6.00 5.70 

Apolipoprotein B (g/l) 
Normoglycaemic 1.19 c 1.01 1.22 c 1.08 

a 

Glucose intolerant 1.24 u 1.05 1.21 1.14 

Fasting triglyceride (retool/l) 
Normoglycaemic 1.49 c 1.08 1.40 c 1.09 

a a 

Glucose intolerant 1.89 c 1.22 1.41 1.21 

2 h Triglyceride (mmol/1) 
Normoglycaemic 1.40 c 1.01 1.22 ~ 0.95 

b a 
Glucose intolerant 1.85 ~ 1.11 1.22 1.11 

HDL cholesterol (mmol/1) 
Normoglycaemic 1.36 ~ 1.52 1.68 1.68 
Glucose intolerant 1.25 a 1.51 1.49 1.54 

Fasting insulin (mU/l) 
Normoglycaemic 6.2 b 7.7 5.5 c 8.4 

a a a 

Glucose intolerant 8.1 8.4 5.8 8.2 
2 h insulin (mU/1) 
Normoglycaernic 19 b 25 24 c 34 

C C C C 

Glucose intolerant 38 42 45 50 

ap < 0.05; bp < 0.01; Cp < 0.001 (excludes subjects with known diabetes or hypertension) 

The age-standardised prevalence of glucose intoler- 
ance (Table 1) was 1.8 times greater in Afro-Caribbean 
men compared with European men, and 2.6 times 
greater in Afro-Caribbean women compared with Eu- 
ropean women. 

Lipids and apolipoprotein B by glucose tolerance in 
Europeans and Afro-Caribbeans. Individuals with 
known diabetes or those on medication for hyperten- 
sion were excluded from the analyses in Tables 2-4. 
These present data for the 139 glucose intolerant (im- 
paired glucose tolerance and undiagnosed diabetes) 
subjects compared with normoglycaemic subjects. For 
both normoglycaemic and glucose intolerant subjects, 
total cholesterol, fasting and 2-h triglyceride and 
apolipoprotein B were significantly lower, and H D L  
cholesterol was significantly higher in Afro-Caribbean 
men compared with European men. In European 
men, fasting and 2-h triglyceride levels were signifi- 
cantly higher in glucose intolerant subjects compared 
with normoglycaemic subjects, and H D L  cholesterol 
was lower. In Afro-Caribbean men, there were no sig- 
nificant differences in these lipoprotein variables 
whenlnormoglycaemic and glucose intolerant subjects 
were compared. 

In normoglycaemic women, total cholesterol, fast- 
ing and 2-h triglyceride levels, and apolipoprotein B 
were lower in Afro-Caribbeans than in Europeans, 
but there was no difference in H D L  cholesterol. When 
glucose intolerant subjects were compared, there were 
no significant differences in lipoprotein patterns be- 
tween Europeans and Afro-Caribbeans. While trigly- 
ceride and apolipoprotein B levels were significantly 
higher in Afro-Caribbean women with glucose intoler- 
ance compared with normoglycaemic subjects, there 
was very little change in these indices for European 
women. 

Adjusting for smoking, alcohol intake and exercise 
did not alter these ethnic differences in lipoproteins. 

Relationship between insulin, glucose and lipoproteins. 
Both fasting and 2-h insulin levels were significantly 
higher in Afro-Caribbeans than in Europeans in nor- 
moglycaemic subjects, and higher, but  not significantly, 
in glucose intolerant subjects (Table 2). 

Triglyceride levels were positively correlated with 
insulin and glucose, and negatively correlated with 
H D L  cholesterol in all four sex/ethnic groups. The 
strongest correlations were between fasting glucose 
and fasting triglyceride, and 2-h insulin and 2-h trigly- 
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Table 3. Age adjusted mean body girths, body mass index and ratios of body girths by sex and ethnicity comparing normoglycaemic 
and glucose intolerant subjects 

Men Women 

European Afro-Caribbean European Afro-Caribbean 
(n = 246) (n = 177) (n = 277) (n = 211) 

Sagittal diameter (cm) 
Normoglycaemic 210.8 a 203.8 191.0 c 210.3 

b a 
Glucose intolerant 230.4 b 208.5 200.3 b 220.9 

Waist girth (cm) 
Normoglycaemic 91.6 c 87.6 78.5 c 85.5 

c a 
Glucose intolerant 97.1 c 87.2 85.8 b 95.6 

Hip girth (cm) 
Normoglycaemic 97.4 ~ 93.8 98.1 c 101.9 
Glucose intolerant 98.6 a 94.1 100.4 105.3 

Thigh girth (cm) 
Normoglycaemic 56.3 56.7 57.2 c 62.6 
Glucose intolerant 57.2 57.2 58.4 b 64.4 

BMI (kg/m 2) 
Normoglycaemic 25.8 25.5 25.8 c 29.6 

b 
Glucose intolerant 27.7 25.7 26.4 b 30.7 

WHR 
Normoglycaemic 0.94 0.93 0.80 ~ 0.84 

c a c 
Glucose intolerant 0.98 c 0.93 0.85 ~ 0.91 

WTR 
Normoglycaemic 1.62 c 1.55 1.37 1.37 

c a c 
Glucose intolerant 1.70 c 1.53 1.47 1.48 

ap < 0.05; b p  < 0 . 0 1 ;  Cp < 0.001 (excludes subjects with known diabetes or hypertension) 

Table 4. Age adjusted mean skinfold thicknesses by sex and ethnicity comparing normoglycaemic and glucose intolerant subjects 

Men Women 

European Afro-Caribbean European Afro-Caribbean 
(n = 246) (n = 177) (n -- 277) (n = 211) 

Subscapular skinfold (mm) 
Normoglycaemic 17.3 18.9 

c 
Glucose intolerant 23.2 20.8 

Triceps skinfold (ram) 
Normoglycaemic 9.9 u 8.5 

a 

Glucose intolerant 12.3 b 9.1 

Supra-iliac skinfold (mm) 
Normoglycaemic 19.4 21.1 

b b 
Glucose intolerant 24.4 27.3 

Anterior thigh skinfold (ram) 
Normoglycaemic 12.0 b 10.3 
Glucose intolerant 13.0 a 10.4 

20.0 c 28.1 
b 

23.0 c 33.6 

20.6 c 24.3 

20.7 23.9 

16.1 ~ 22.9 
b 

16.8 c 27.1 

29.4 b 32.5 
28.4 32.3 

ap < 0.05; bp < 0.01; ~ < 0.001 (excludes subjects with known diabetes or hypertension) 

ce r ide  (Table  5). I n  all f o u r  sex /e thnic  g roups ,  tr igly- 
cer ide  levels  i nc r ea sed  wi th  increas ing  levels o f  b o t h  
g lucose  and  insulin,  bu t  at  each  level  o f  g lucose  and  in- 
sulin, t r ig lycer ide  was  s ignif icant ly  h ighe r  in E u r o p e a n s  
t h a n  in A f r o - C a r i b b e a n s  (Figs. 1, 2). 

Obesity in Afro-Caribbeans and Europeans. In  nor -  
m o g l y c a e m i c  m e n  (Table  3), t he re  was  n o  d i f fe rence  
b e t w e e n  A f r o - C a r i b b e a n s  and  E u r o p e a n s  in B M I  o r  
W H R ,  bu t  W T R  was  s ignif icant ly  h igher  in E u r o p e a n s  
t h a n  in A f r o - C a r i b b e a n s .  H o w e v e r ,  b o t h  waist  and  hip 
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Table 5. Correlations between triglyceride, insulin and glucose 

European men (n = 272) 

Fasting triglyceride 2-h triglyceride 

Fasting insulin 0.14 ~ 0.19 b 
2-h insulin 0.28 ~ 0.36 ~ 
Fasting glucose 0.21 ~ 0.14" 
2-h glucose 0.25 ~ 0.21 ~ 

European women (n = 310) 

Fasting triglyceride 2-h triglyceride 

769 

Afro-Caribbean men (n = 245) 

Fasting triglyceride 2-h triglyceride 
0.20 b 0.18 b 
0.27 ~ 0.28 ~ 
0.23 ~ 0.15" 
0.16" 0.15" 

Afro-Caribbean women (n = 330) 

Fasting triglyceride 2-h triglyceride 

Fasting insulin 0.00 0,07 0.16 b 0.15 b 
2-h insulin 0.16 b 0,20 c 0.30 ~ 0.37 ~ 
Fasting glucose 0.14 b 0.16 b 0.20 ~ 0.21 ~ 
2-h glucose 0.09 0.06 0.14" 0.17 ~ 

ap < 0.05; bp < 0.01; ~ < 0.001 

o~ 0~ 

2.0 2.0- 
o >,  >,  

. ~  1.s ~, 1.6 .-- 

r "~ 1"2 1 ~ 0.81.2 
0.8  , , u.  

4 5 6 7 8 
Fasting glucose 
( m m o l / I )  

Females 

Fasting glucose 
(mmol/I) 

Fig. 1. Fasting triglyceride by category of fasting glucose by sex 
and ethnicity,--O-- European; + Afro-Caribbean 
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Fig.3. Fasting triglyceride by category of waist thigh ratio by sex 
and ethnicity,--�9 European, ~ Afro-Caribbean 
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Fig.2. Triglyceride levels (2-h) (after glucose tolerance test) by 
category of 2-h hour insulin levels by sex and ethnicity, ----O- 
European;--B-- Afro-Caribbean 

circumferences were significantly greater in European  
men  compared to Afro-Car ibbean men, while thigh 
girth was not  significantly different  in the two ethnic 
groups. 

In European  men, W H R  was 0.94 in normogly- 
caemic subjects, and 0.98 in glucose intolerant  subjects 
(p < 0.001), while in Afro-Car ibbean men, W H R  was 
0.93 in both  normoglycaemic and glucose intolerant  in- 
dividuals. The ethnic difference in W H R  by glucose in- 
tolerance was significant when tested as an interaction 
(p = 0.002). Similar findings were observed for WTR,  
with no significant difference in Afro-Caribbeans with 
normoglycaemia and glucose intolerance, and an in- 
crease in Europeans  from 1.62 to 1.70, this interaction 
was also significant (p = 0.002). Sagittal abdominal  
diameter  was greater in European  than  Afro-Carib- 
bean men, and was only significantly higher in Euro- 

pean  glucose intolerant  compared with normogly- 
caemic men. 

In men, there was no ethnic difference in subscapu- 
lar and supra-iliac skinfolds, while triceps and anterior 
thigh skinfolds were greater in European  men  
(Table 4). Subscapular and supra-iliac skinfolds, but  
not triceps or anterior  thigh, were higher in glucose in- 
tolerant  compared with normoglycaemic European  
m e n .  

In contrast, Afro-Car ibbean women  were more  
obese than  their  European  counterparts  by any 
measure  of obesity, and indices of obesity were gener- 
ally higher in glucose intolerant  subjects in both  ethnic 
groups than in normoglycaemic subjects. 

Triglyceride levels increased with increasing levels 
of obesity (using either BMI,  W H R  or W T R )  in both  
Europeans  and Afro-Caribbeans,  but  at all levels of 
obesity, mean  triglyceride levels were higher in Euro- 
peans (Fig. 3). 

Fur ther  adjustment  of fasting triglyceride by fasting 
glucose, 2-h insulin and W T R  simultaneously in a re- 
gression model  did not  alter the significance of the eth- 
nic difference. In men,  the ethnic difference in fasting 
triglyceride fell f rom 0.42 mmol/1 to 0.32 mmol/1, while 
in women,  the ethnic difference rose f rom 0.26 mmol/1 
to 0.32 mmol/1. 
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Discussion 

Although Afro-Caribbeans in the United Kingdom 
have a significantly higher prevalence of diabetes than 
Europeans [18, 19], this study shows that the pre- 
valence of CHD in men is lower, in accordance with na- 
tional mortality data. Further, we show that the ethnic 
difference in CHD morbidity appears to persist in 
those with glucose intolerance. Approximately a third 
of all Afro-Caribbean subjects were glucose intolerant 
compared with just under one sixth of all European 
subjects. 

As in previous studies, [9, 20-22] Afro-Caribbeans 
have lower triglyceride levels and Afro-Caribbean men 
have higher HDL cholesterol than Europeans. Al- 
though the numbers of people with glucose intolerance 
are small, especially for Europeans, we are still able to 
demonstrate the expected disturbances in lipoproteins 
and central obesity with glucose intolerance in Euro- 
pean men. However, we show that in Afro-Caribbean 
men, where the numbers of glucose intolerant subjects 
are larger, glucose intolerance is not associated with 
changes in either lipoprotein levels or central obesity. 

A central pattern of body fat, measured by sagittal 
abdominal diameter, subscapular skinfold thickness, 
waist hip ratio or waist thigh ratio, is associated with in- 
sulin resistance, raised triglyceride, low HDL choleste- 
rol and increased cardiovascular mortality [19, 23-28]. 
Our measures of central obesity are not ideal, but 
studies comparing anthropometric and computed to- 
mography measures of intra-abdominal fat suggest that 
correlations between these two methods are high [29]. 
In normoglycaemic men, there is no ethnic difference 
in WHR, but Europeans have a greater mean WTR 
than Afro-Caribbeans. European men have both 
greater waist and hip circumferences than Afro-Carib- 
bean men, so that the mean waist to hip ratio is not dif- 
ferent in the two ethnic groups. The ethnic difference in 
hip circumference may be associated with differences 
in pelvic anatomical structure, as Afro-Caribbean men 
have a narrower bony pelvis [30]. WTR may be a more 
valid measure of central obesity when comparing these 
populations, but establishing this depends on valida- 
tion against magnetic resonance imaging or other tech- 
niques for imaging body fat. 

We have demonstrated that in normoglycaemic in- 
dividuals, fasting and 2-h insulin levels are higher in 
Afro-Caribbeans than in Europeans [22]. Whilst con- 
ventional insulin assays may cross-react with other pro- 
ducts such as proinsulin and split proinsulin [31], the 
specificity of the assay in normoglycaemic individuals, 
where less proinsulin is produced, is not clear, and the 
existence of an ethnic difference in the specificity of 
this assay is not known. Raised insulin levels are usually 
associated with raised triglyceride levels [32], and with 
central obesity [1]. Insulin mediated supresssion of li- 
polysis may be influenced by body fat distribution; cen- 
tral fat has been shown to be less responsive to the 

antilipolytic effects of insulin than subcutaneous fat 
[33]. We suggest that less central obesity in Afro-Carib- 
bean men may result in a greater sensitivity to the 
antilipolytic effects of insulin compared with European 
men. This difference in insulin sensitivity may account 
for the low serum triglyceride levels and the associated 
high HDL cholesterol levels. Further, this may account 
for the absence of an association between glucose in- 
tolerance and lipoprotein disturbances in Afro-Carib- 
bean men as, unlike their European counterparts, 
Afro-Caribbean men with glucose intolerance are not 
significantly more centrally obese than normogly- 
caemic individuals. These findings support earlier ob- 
servations in a small number of blacks in the United 
States with NIDDM, who demonstrated both insulin 
sensitive and insulin resistant variants of diabetes, the 
former group had lower triglyceride and higher HDL 
cholesterol levels [34]. This study did not however 
measure central obesity. 

If central obesity is less prevalent in Afro-Carib- 
beans, this makes it harder to explain the high rates of 
diabetes in Afro-Caribbeans. It has been speculated 
that part of the risk of diabetes in African populations 
is due to a poorer pancreatic beta-cell reserve, with 
beta-cell exhaustion resulting in diabetes, unlike Euro- 
peans where diabetes is thought to be more strongly as- 
sociated with insulin resistance [35]. Thus, the insulin 
secretory response to insulin resistance may decline at 
a lower level of resistance in Afro-Caribbeans than in 
Europeans, so that a state of decompensation is 
reached much more quickly. It may therefore be that it 
is a deficient insulin response, rather than insulin resist- 
ance, that accounts for the high prevalence of diabetes 
in Afro-Caribbeans. 

In contrast to men, Afro-Caribbean women are 
more obese and more centrally obese than European 
women. Afro-Caribbean women with glucose intoler- 
ance are also significantly more centrally obese than 
their normoglycaemic counterparts, and this may ex- 
plain why triglyceride levels are higher and HDL cho- 
lesterol levels lower in Afro-Caribbean women with 
glucose intolerance compared with their European 
counterparts. This supports other findings which show 
that women in other ethnic groups lose their sex-spe- 
cific protection from adverse lipoprotein patterns 
when people with diabetes are compared [36]. The high 
prevalence of glucose intolerance in Afro-Caribbean 
women may explain why the ethnic difference in CHD 
mortality is not as striking in women as it is in men. 

Although fasting triglyceride levels rise with central 
obesity in both ethnic groups, at similar levels of waist 
thigh ratio, fasting triglyceride levels are still higher in 
Europeans than Afro-Caribbeans. This suggests that 
differences in central obesity can be only partially re- 
sponsible for the low rates of CHD in Afro-Carib- 
beans. Others have also suggested that normogly- 
caemic centrally obese women of black African descent 
do not have lipoprotein disturbances to the same extent 
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as other populations [37], but  they  also speculate that  
indices of central  obesity may  be less vafid when  com- 
paring different populat ion groups. A more heal thy 
diet might explain the favourable l ipoprotein patterns 
observed in Afro-Caribbeans.  Few studies have direct- 
ly compared dietary behaviour  in the two ethnic 
groups, and we have very little data  of our own on this 
subject, however, a comparative study f rom the Uni ted  
Kingdom [38] suggested that  dietary composit ion was 
similar in Afro-Caribbeans and Europeans.  Favour- 
able l ipoprotein patterns,  whatever  the underlying 
mechanism, may  account for the relative protect ion 
from C H D  enjoyed by Afro-Caribbeans,  particularly 
Afro-Car ibbean men. There  may  therefore be dif- 
ferences by ethnicity in resistance to the effects of in- 
sulin on glucose and lipid metabolism; others have 
noted that  the anfilipolytic effect of insulin occurs at a 
lower serum concentrat ion than  the stimulation of glu- 
cose uptake effects [39]. Thus, Afro-Caribbeans may  
have a greater sensitivity to the antilipolytic effects of 
insulin than  to its glucose homeostat ic  effects. 

Pima Americans  and Mexican Americans are other 
ethnic groups who are insulin resistant and have high 
rates of  N I D D M  and a paradoxical low rate of C H D  
[40, 41]. However,  unlike blacks, both  these groups also 
have higher triglyceride, and lower H D L  cholesterol 
than  comparative European  populat ions [42, 43]. 

In conclusion, we find that  Afro-Caribbeans,  des- 
pite high rates of glucose intolerance, high levels of 
serum insulin and hypertension,  do not  display the lipid 
disturbances which are associated with the insulin re- 
sistance syndrome.  This may  be due to differences in 
body fat pat tern  and to the association be tween central 
obesity and insulin sensitivity. This may  in part  explain 
the favourable l ipoprotein pat tern in Afro-Caribbeans,  
and account for the relative protect ion f rom CHD.  
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