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Low birth weight and prevalence of diabetes

Valdez R, Athens MA, Thompson GH, Bradshaw BS, Stern
MP. (Department of Medicine, Division of Clinical
Epidemiology, University of Texas Health Science Center,
San Antonio, Texas; School of Public Health, San Antonio
Program, University of Texas Health Science Center,
Houston, Texas, USA.) Birthweight and adult health out-
comes in a biethnic population in the USA. Diabetologia
1994;37:624-31.

SUMMARY
Recent reports, predominantly restricted to whites from the
UK, have suggested that low birth weight adults are at a greater
risk than their high birth -weight counterparts of developing
ischaemic heart disease or the insulin resistance syndrome (IRS;
a cluster of conditions including dyslipidaemias, hypertension,
unfavourable body fat distribution and non-insulin dependent
diabetes mellitus). The present study was designed to look for
the presence of this association in a biethnic population from
the USA. The participants were a part of the San Antonio
Heart Study-an epidemiological service initiated in 1979 to
evaluate diabetes and cardiovascular risk factors in Mexican
Americans. The group investigated included 564 young adult
Mexican American and non-Hispanic white men and women.
The following characteristics were assessed: height, weight,
body mass index (8MI), waist-hip ratio, subscapular-to-triceps
skinfold ratio (STR; a marker of central v. peripheral obesity),
systolic and diastolic blood pressure, fasting and 2 hour (post
75 g oral glucose equivalent load) plasma glucose, fasting and
2 hour serum insulin, fasting total cholesterol, triglycerides,
low density lipoprotein cholesterol and high density lipoprotein
cholesterol. In addition, information was sought regarding the
birth weight and the present socio-economic status of the
participants. They were then divided into tertiles of birth weight
and their metabolic, anthropometric, haemodynamic and
demographic characteristics were compared across these tertile
categories. Additionally, the relationship between birth and
IRS (defined as any two or more of the following conditions:
hypertension, non-insulin dependent diabetes mellitus or
impaired glucose tolerance and dyslipidaemia) was evaluated.

The data revealed that normotensive, non-diabetic individuals
whose birth weights were in the lowest tertile had significantly
higher levels of fasting serum insulin and a greater truncal body
fat deposition pattern than individuals whose birth weights were
in the highest tertile. This difference remained significant even
after adjusting for sex, ethnicity and current socio-economic
status. The likelihood of developing IRS increased 1.72 times
(95% confidence interval: 1.16-2.55) for each terti Ie decrease
in birth weight. Once again these findings were independent
of sex, ethnicity, current socio-economic status or obesity.
In fact, the risk for developing an insulin resistant state was
increased for individuals whose birth weights were in the lowest
tertile but current' BMI was in the highest tertile, i.e. small
babies who had become obese. The authors concluded that low
birth weight could be a major independent risk factor for the

development of adult chronic conditions commonly associated
with insulin resistance.

COMMENT
The factors predisposing to the development of NIDDM
have long remained an enigma. Recent observations in
Caucasians from the UK have resulted in the promulgation
of yet another hypothesis. These studies were performed
on two cohorts of individuals; one from a predomin-
antly rural region, East Hertfordshire and the other
from an industrialized urban area, Preston. The first
observation was that men who had the lowest weights at
birth and at one year had the highest death rates from
ischaemic heart disease as adults. I Further data showed that
lower birth weight, especially if associated with a dispropor-
tionately high placental weight, was linked to raised blood
pressure in adult life. 2 Subsequent work on the Hertfordshire
cohort revealed that the percentage of men with impaired
glucose tolerance fell progressively with increasing birth
weight and weight at one year. It was also shown that the
diabetogenic effect of adult obesity adds to that of poor
early growth.l In 1988, Reaverr' described a complex of
clinical conditions, namely glucose intolerance, hyperten-
sion and dyslipidaemia, which he called syndrome X. The
various components of syndrome X have been observed in
the low birth weight participants in the above mentioned
studies leading Hales and Barker to propose a cause-effect
relationship between 'small babies' and syndrome X.3 They
proposed a 'thrifty phenotype' hypothesis, i.e. non-insulin
dependent diabetes mellitus (NIDDM) is the outcome of
the foetus and early infant having to be nutritionally thrifty.
This thrift results in impaired growth of the ~ cells and the
islets of Langerhans. Till such time that an individual persists
in the undernourished state the ~ cells are able to cope with
insulin demand. A sudden shift to a good or over nutrition
state exposes the reduced state of ~-cell function leading to
diabetes. In another study in Pima Indians (a high risk popu-
lation for the development of diabetes) this association
between low birth weight and NIDDM was confirrned.t
However, the relation of diabetes to birth weight in Pima
Indians was not linear but U-shaped with the prevalence of
diabetes being the greatest with the lowest and highest birth
weights. The latter association was associated with maternal
diabetes in pregnancy. On the basis of these observations
the authors suggested another hypothesis ('surviving small
baby genotype') that given the high mortality of low birth
weight infants, selective survival in infancy of those pre-
disposed to insulin resistance and diabetes provides an
explanation for the observed relation between low birth
weight and diabetes and the high prevalence of diabetes in
many populations.

The present study extends the above observations in two
other populations, namely non-Hispanic whites and young
Mexican Americans. Analysis of the data after re-classifying
participants according to their birth weight tertiles showed
no difference in any variable in the case of non-Hispanic
white women and Mexican American men. Among Mexican
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women, birth weight was significantly and inversely
associated with the STR, systolic and diastolic blood
pressure, fasting insulin and fasting glucose. Among non-
Hispanic white men only plasma triglycerides showed a
statistically significant inverse relationship with birth weight.
A test for a linear trend (Pearson correlation), to see if the
continuous increase or decrease of a given variable follows
a significant linear association with birth weight was also
applied to the data. After adjusting for sex and ethnicity,
the linear trends of STR, systolic and diastolic blood pressure,
fasting and 2 hour post-load insulin remained statistically
significant. Lower birth weight individuals had more truncal
fat, higher systolic and diastolic blood pressures as well as
higher fasting and post-load insulin levels.

These data were generated after excluding 23 participants,
9 of whom had NIDDM and 14 of whom were hypertensive.
In a subsequent analysis, after inclusion of these 23 partici-
pants, 10% of the study population were found to have IRS.
A strong inverse association between birth weight and IRS
and a strong direct correlation between BMI and IRS were
present. The individuals in the lowest tertile of birth weight
and the highest tertile of BMI had the greatest risk (25%)
for developing IRS. The odds of expressing IRS increased
1.72 times for each decrease in birth weight; these findings
being independent of sex, ethnicity, obesity and current
socio-economic status.

This report is relevant in the Indian context, since most
studies suggest a high prevalence of NIDDM in Asian
Indians." For example, 11% of Asian men and 8.9% of
Asian women living in Coventry, UK were found to be
diabetic as opposed to only 2.8% Caucasian men and 4.3%
Caucasian women." Migrant Asian Indians also show very
high rates of morbidity and mortality from coronary artery
disease." In addition, euglycaemic clamp studies have shown
that Asian Indian patients are more insulin resistant than
Europeans." Recent epidemiological data support the
hypothesis that insulin resistance (glucose intolerance and

NSAIDs and bleeding ulcers

Langman MJS, Weil J, Wainwright P, Lawson DH, Rawlins
MD, Logan RFA, Murphy M, Vessey MP, Colin-Jones DG.
(University of Birmingham, Birmingham; Glasgow Royal
Infirmary, Glasgow, Scotland; University of Newcastle-
upon-Tyne, Newcastle-upon-Tyne; University of Nottingham,
Nottingham; University of Oxford, Oxford; and Queen
Alexandra Hospital, Portsmouth, England.) Risks of bleed-
ing peptic ulcer associated with individual non-steroidal
anti-inflammatory drugs. Lancet 1994;343:1075-8.

SUMMARY
Langman and his colleagues studied the risks of acute upper
gastrointestinal (GI) bleeding due to gastric or duodenal ulcer
in older patients (aged over 60) associated with the use of
non-steroidal anti-inflammatory drugs (NSAIDs). They did this
by a case-control study of 1144cases with 1126 hospital controls
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hyperinsulinaemia) underlies the high coronary risk in Asian
Indians. 10

The present study reinforces the belief that low birth
weight may be a major independent risk factor for the
development of insulin resistance. If this association of
NIDDM, hypertension and hyperlipidaemia with reduced
foetal growth is true for all ethnic groups, it adds a new
dimension to the impact of impaired foetal growth on adult
health in India. In addition to the negative impact of foetal
malnutrition on perinatal and infantile health, there may
be an increase in morbidity and mortality secondary to
hypertension and coronary artery disease.
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and 989 community controls matched for age and sex. The
diagnosis of acute upper GI bleeding was made by endoscopy
or at operation, and questionnaires administered by trained
researchers were used to collect relevant medical, drug,
smoking and drinking histories. Drug histories, where available,
were compared with those recorded in hospital case notes and
with general practice records. The controls were matched by
age (within 5 years) and sex with hospital controls taken from
acute medical admissions (excluding myocardial infarction,
acute rheumatic diseases and active non-bleeding ulcers), and
community controls taken from the register of the case's general
practitioner. Peptic ulcer bleeding was strongly associated with
non-aspirin NSAID use in the previous 3 months (odds ratio
4.5; 95% CI 3.6 to 5). There was differing risk for 7 individual
NSAIDs taken by at least 20 cases. The odds varied from
ibuprofen (2.0; 1.4 to 2) to azapropoazone (31.5; 10.3 to 96.9)
and ketoprofen (23.7; 7.6 to 74.2). There was also a greater
risk of bleeding with increasing drug dosage for all NSAIDs
combined. Simple strategies to prevent peptic ulcer bleeding
are suggested including NSAID use only after a trial of other
analgesics, taking the lowest effective dose and the initial
prescription of the least toxic drug.


