
INTRODUCTION

Gestational diabetes (GDM) is defined as carbo-
hydrate intolerance first recognised in pregnancy.1 
Although the majority of women with GDM return to 
normal glucose tolerance after delivery, they remain, 
as a group, at substantially increased risk of developing 
type 2 diabetes in later life.2,3 GDM may therefore be 
considered a forerunner of type 2 diabetes and the 
study of women in the post-GDM state serves as a 
model for detection of early metabolic abnormalities 
associated with subsequent disease progression.

Ethnicity influences the prevalence of GDM, being 
higher in non-European populations.4,5 In addition, 
the progression to permanent type 2 diabetes may oc-
cur more rapidly in non-European subjects.2,6 Ethnic 
variations in insulin sensitivity, blood pressure and 
aspects of the Metabolic Syndrome have also been 
described, independently of GDM.7,8

Whilst insulin action and secretion are both clearly 
impaired during pregnancies complicated by GDM, 
the extent and nature of the metabolic disturbances 
persisting after pregnancy remain unclear. Even 
when the confounding effects of hyperglycaemia are 
avoided by studying women with a history of GDM 
who have normal glucose tolerance postpartum, 
conflicting conclusions have been reached.9-11 Some 
of these disparities may have resulted from the study 
of small numbers of subjects tested and of mixed 
ethnic origin.

We previously found, using the insulin-modified 
frequently-sampled intravenous glucose tolerance 
test (FSIVGTT), a range of metabolic abnormalities, 
including insulin resistance, reduced β-cell function 

and dyslipidaemia in women of exclusively European 
origin with previous gestational diabetes.12 Given the 
ethnic variations in insulin sensitivity and metabolic 
aspects, we wanted to assess whether similar metabolic 
abnormalities persist following gestational diabetes 
in other ethnic groups. We investigated insulin action 
and secretion by using the FSIVGTT and HOMA 
model following gestational diabetes in a group of 
South Asian and Afro-Caribbean women with normal 
fasting glucose and present these findings together 
with our previously studied European group.

SUBJECTS

Over a two-year period, 34 European, 16 South 
Asian and 10 Afro-Caribbean women with previous 
GDM were retrospectively recruited from West 
London antenatal databases (Table 1). Although the 
clinical criteria and protocols used for diagnosis and 
treatment of GDM in different recruitment centres 
vary to a limited extent, only women who fulfilled 
WHO (1999) criteria for glucose intolerance during 
pregnancy (glucose >7.8mmol/l following 75g of glu-
cose) were considered to have had proven GDM for 
the purposes of this study.13 All women were invited to 
attend for a standardized clinical examination which 
included anthropometry and a 75g oral glucose toler-
ance test (OGTT) to assess current (i.e. postpartum) 
glucose homeostasis. Body mass index (BMI), calcu-
lated as weight (kg)/height(metres)2, and waist (the 
least circumference between the costal margin and 
the iliac crest) to hip (the circumference at the level of 
the greater trochanters) ratio were recorded. Where 
the OGTT could not be completed (in 2 European, 6 
South Asian and 5 Afro-Caribbean subjects), a fast-

Table 1. Characteristics of the studied subjects

European women South Asian women Afro-Caribbean women

Post-GDM
(n=34)

Control women
(n=44)

Post-GDM
(n=16)

Control women
(n=16)

Post-GDM
(n=10)

Control women
(n=19)

Age (years) 37.4 
(32.6-43.0)

35.2 
(29.9-41.4)

32.7
(26.1-40.9)

32.5 
(25.8-40.9)

34.7 
(30.7-39.3)

34.4 
(29.8-39.9)

Time since delivery  
(months) 

24 
(10-55)

27 
(14-50)

14 
(6-31)

17 
(7-43)

25 
(11-53)

27 
(12-60)

Parity 2 
(1-3)

2 
(1-3)

2 
(1-3)

2 
(1-4)

2 
(1-4)

2 
(1-3)

Data are presented as geometric mean (SD range).




