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retrospective, while the prospective surveys showed no
significant differences." "* This important difference in
findings illustrates the potential for bias in retrospec-
tive studies and similarly supports the value of carefully
designed prospective studies, even if it is not feasible to
generate a randomised cohort of patients.

Back pain in pregnancy

We found that reported rates of low back pain were
high during pregnancy and at long term follow up in
both groups of women. The proportions were similar
to those observed by Ostgaard and Andersson in their
prospective study of 817 women during pregnancy
who were followed up for 12 months or more after
delivery.” They found that more than 67% of women
experienced low back pain directly after delivery and
37% at the later follow up examination. Factors associ-
ated with persistent pain were the presence of low back
pain before or during pregnancy, physically heavy
work, and multiple pregnancy. This figure is somewhat
higher than the overall prevalence of low back pain in
women in developed countries." It is also significantly
higher than the prevalence found in men, which
supports the view that pregnancy may influence the
development (or course) of low back pain."*"

This paper is dedicated to Richard Johanson, who died a few
months before publication. Dr G Waddell gave advice on meth-
odology. We are grateful to all the women who participated.
Contributors: See bmj.com
Funding: National Back Pain Association. R], KD, and LL’s
clinical trials activities were supported by grants from the
NHS(E) West Midlands research and development programme.
Competing interests: None declared.
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What is already known on this topic

Previous research has suggested an association between epidural

analgesia during labour and low back pain

It is not known whether this association is causal

What this study adds

This long term follow up study found no evidence of a causal link
between epidural analgesia during labour and low back pain
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Birth weight of offspring and insulin resistance in late
adulthood: cross sectional survey
Debbie A Lawlor, George Davey Smith, Shah Ebrahim

Abstract

Objective To investigate the association between birth
weight of offspring and mothers’ insulin resistance in
late adulthood.

Design Cross sectional survey.

Setting General practitioner’s surgeries in 23 towns in
Great Britain.

Participants 4286 women aged 60-79 years.

Main outcome measures Maternal insulin resistance.
Results Birth weight of offspring was inversely related
to maternal insulin resistance in late adulthood. For
each 1 kg higher birth weight of offspring, women
had a 15% reduction in the odds of being in the
fourth with highest insulin resistance, compared to
other fourths (odds ratio 0.85; 95% confidence
interval 0.71 to 1.00). This increased to 27% (0.73;
0.60 to 0.90) after adjusting data for potential
confounders. A U shaped relation between birth
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weight of offspring and diabetes in older age was
found; women with the lightest and heaviest offspring
had the highest prevalence of diabetes.

Conclusions Birth weight of offspring is inversely
related to the mother’s insulin resistance in late
adulthood, despite the association of glucose
intolerance during pregnancy with heavier offspring
at birth. Common genetic factors probably contribute
to the relation between birth weight and risk of
cardiovascular disease and diabetes in adults.

Introduction

Low birth weight is associated with cardiovascular dis-
ease and type 2 diabetes in adulthood, but the mecha-
nisms underlying these associations are unclear.' Poor
intrauterine nutrition leads to babies with low birth
weight and may “programme” selective changes in
body composition, hormonal axes, and metabolism,
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leading to increased risk of cardiovascular disease in
later life.! Alternatively, the fetal insulin hypothesis
suggests that the specific genetic polymorphisms lead
to increased insulin resistance and impaired growth
and that these polymorphisms underlie the association
between birth weight and cardiovascular disease.”
Studies have shown that low birth weight of offspring is
related to an increased risk of cardiovascular disease
and diabetes in their parents.””

The relation between low birth weight and later risk
of disease in the individual may be explained by a pro-
gramming effect of the intrauterine environment,' but
the relation between a baby’s low birth weight and its
parents’ risk must have a different explanation: A plau-
sible explanation for these transgenerational associa-
tions is that birth weight and cardiovascular disease are
linked by a common genetic factor.

No previous study has directly assessed the fetal
insulin hypothesis by looking at the association between
birth weight of offspring and parental insulin resistance.
Mothers with gestational glucose intolerance tend to
have heavier babies," and since these mothers are more
likely to be insulin resistant and to develop diabetes later
in life,' the expectation is of a positive correlation
between birth weight of offspring and maternal insulin
resistance. If an inverse association between birth weight
of offspring and parental insulin resistance exists,
particularly in mothers, it would support the fetal insulin
hypothesis. We investigated the associations between off-
spring birth weight and maternal insulin resistance in
late adulthood.

Participants and methods

The British women’s heart and health study is a sample
of 60-79 year old women, randomly selected from gen-
eral practitioners’ lists in 23 towns in Great Britain. We
selected towns, general practitioners, and participants
in the same way as for the British regional heart study
of men.” Of the 7143 women invited, 4286 (60%)
participated.

Details of all measurements are published else-
where.” Participants were asked how many pregnan-
cies and live births they had experienced. We asked
women with at least one live birth to provide the sex

and birth weight of their first born child. We took fast-
ing blood samples and estimated insulin resistance
with the homoeostasis model assessment (the product
of fasting glucose and insulin concentrations (in
mmol/1) divided by 22.5)." We considered women with
a clinical diagnosis of diabetes and women with a fast-
ing glucose concentration of =8 mmol/l to have
diabetes, for the purpose of this study."

Results

Of the 4286 women who participated, 3849 (90%) pro-
vided obstetric details. Of the 3456 (90%) women who
had had at least one live birth, 3289 (94%) provided
their firstborn’s birth weight. For 24 women, birth
weight of offspring was less than 1.5 kg; they were
excluded. Of the 3265 women with offspring birth
weight included in the analysis 1635 (50.1%) of the
children were male with a mean birth weight of 3.38
(SD 0.53) kg and 1630 (49.9%) were female with a
mean birth weight of 3.24 (0.51) kg. A total of 169
(5.2%) women had been diagnosed with diabetes by a
doctor and 41 (1.3%) had a glucose concentration after
fasting of =8 mmol/1.

The table gives the relations between birth weight
of offspring and age adjusted insulin resistance scores
and other risk factors for cardiovascular disease,
together with regression coeflicient or odds ratios for
each variable per kilogram difference in offspring birth
weight. Women who had heavier babies were less
resistant to insulin, had lower systolic blood pressure,
had a higher body mass index, were less likely to
smoke, and were more likely to belong to non-manual
social classes both in childhood and adulthood.

Offspring birth weight was not linearly associated
with maternal diabetes prevalence; women who had
had babies with birth weights in the lowest and highest
quarters were most likely to be diabetic in older age.
When a quadratic term for birth weight of offspring
was fitted, this model suggested a non-linear associ-
ation (P=0.08). The relation between diabetes preva-
lence and birth weight of offspring was unaffected by
control for current body mass index. The inverse rela-
tion between offspring birth weight and maternal insu-

Relation of maternal characteristics to birth weight of offspring

Fourth of offspring birth weight (kg)

Age adjusted difference

per kg offspring birth

Maternal characteristics

1.56-2.94

2.95-3.26

3.27-3.58

Age (years)

68.4 (68.1 to 68.8)

68.4 (68.1 to 68.8)

68.7 (68.4 t0 69.2)

Insulin resistance (HOMA score)®

1.75 (1.67 to 1.83)

1.61 (1.54 to 1.69)

1.67 (1.59 to 1.75)

Diabetes (%)*

8.1 (6.3 t0 10.3)

75 (5710 9.7)

6.3 (47109.7)

Systolic blood pressure (mm Hg)

149.5 (147.8 to 151.2)

147.3 (145.6 to 149.1)

145.8 (144.1 to 147.5)

HDLc (mmol/l)

1.64 (1.61 to 1.67

1.66 (1.63 to 1.69

1.68 (1.65 to 1.72

LDLc (mmol/l)

Triglyceride (mmol/l)

)
4.17 (4.09 to 4.25)
1.70 (1.65 to 1.76)

)
415 (4.07 to 4.23)
1.63 (1.58 to 1.68)

)
417 (4.09 to 4.25)
1.65 (1.59 to 1.71)

Body mass index (kg/m?)

272 (26.9 t0 27.6)

272 (26.9 t0 27.6)

276 (27.3 10 28.0)

Waist to hip ratio

0.817 (0.813 to 0.822)

0.817 (0.812 to 0.821)

0.816 (0.811 to 0.820)

Ever smoked (%)

52.9 (495 0 56.3)

51.6 (48.1 t0 55.0)

49.0 (45.6 to 52.5)

Current smokers (%)

14.3 (12.1 0 16.8)

107 (8.7 to 13.0)

105 (8.6 t0 12.8)

Non-manual social class (%):

Adult

40.5 (37.0 to 44.2)

48.3 (44.7 t0 52.0)

50.5 (46.8 to 54.1)

Child

20.6 (17.9 to 23.6)

21.3 (18.5 to 24.4)

23.3 (20.3 to 26.5)

3.59-4.88 weight’ P value

68.9 (68.6 to 69.4) 0.48 (0.12 to 0.84) 0.009
1.60 (1,53 to 1.67) ~0.04 (~0.08 to 0.01) 0.04
7.9 (6.11t010.1) 0.93 (0.71 to 1.22) 0.67
146.8 (145.1 to 148.5) -1.79 (-3.42 to -0.15) 0.03
1.63 (1.59 to 1.66) 0.003 (-0.03 to 0.03) 0.85
415 (4.07 to 4.23) 20,03 (~0.10 to 0.05) 0.49
1.68 (1.62 to 1.73) -0.01 (-0.04 to 0.02) 0.48
28.2 (27.9 t0 28.6) 0.74 (0.41 to 1.07) <0.001
0.821 (0.816 to 0.826)  0.003 (-0.002 to 0.007) 0.46
47.1 (43.7 10 50.0) 0.87 (0.77 to 0.99) 0.01
8.3 (6.5 t0 10.4) 0.64 (0.52 0 0.79) <0.001
46.3 (42.6 10 50.0) 1.14 (1.00 to 1.32) 0.02
24.4 (21.4 t0 27.6) 1.18 (1.00 to 1.40) 0.05

HOMA=homoeostasis model assessment score. HDLc=high density lipoprotein cholesterol. LDLc=low density lipoprotein cholesterol.
*Difference per kg of offspring birth weight: regression coefficients for continuous variables to odds ratios per kilogram of offspring birth weight for binary variables.
TGeometric mean and logged regression coefficient.

$Doctor diagnosis of diabetes or fasting glucose =8 mmol/l.
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lin resistance contradicted the positive relation
between birth weight of offspring and maternal body
mass index. For each increase of 1 kg to offspring birth
weight, the logarithm of the insulin resistance scores
fell by 0.04, whereas body mass index (weight
(kg)/(height (m)®) increased by 0.74.

The odds of maternal insulin resistance (top quar-
ter of birth weights compared with all other
participants, adjusted by age) decreased with increas-
ing birth weight of offspring (odds ratio 0.85; 95% con-
fidence interval 0.71 to 1.00). For each 1 kg increase in
birth weight, after adjustment for body mass index
alone, the odds of high maternal insulin resistance fell
by 27% (odds ratio 0.73; 0.60 to 0.87), and there was no
further change after full adjustment for a wide range of
other potential confounders (systolic blood pressure,
diastolic blood pressure, high density lipoprotein chol-
esterol, low density lipoprotein cholesterol, triglycer-
ides, smoking status, adult social class, childhood social
class). Because body mass index is positively related to
insulin resistance (Pearson’s correlation coefficient
0.43; 0.40 to 0.46) and also to birth weight of offspring,
it acts as an important negative confounder between
birth weight of offspring and maternal insulin
resistance. The fully adjusted regression coefficient for
the insulin resistance log scores and the birth weight of
offspring was —0.08 (-12 to —0.04) per kilogram of
offspring birth weight, compared with —0.04 (- 0.08 to
-0.01) per kilogram of offspring birth weight, for the
coeflicient adjusted for age. Adjustment for age and
body mass index alone essentially produced the same
findings as full adjustment (-0.08; —0.13 to —0.04)
per kilogram of offspring birth weight.

Discussion

Birth weight of offspring is inversely related to maternal
insulin resistance in later life. This supports the fetal
insulin hypothesis, which says that genetic factors related
to both insulin resistance and birth weight explain at
least part of the relation between birth weight and risk of
adult cardiovascular disease and diabetes.”

We expected birth weight of offspring to be
positively associated with maternal insulin resistance in
later life, since maternal gestational diabetes is
associated with increased birth weight of offspring and
also with maternal diabetes in later life."" * Although
the proportion of women with gestational diabetes
may be insufficient to account for a population effect
on the distribution of birth weight, there is evidence
that gestational glycaemia across the population distri-
bution (rather than a simple diabetic threshold effect)
is positively associated with offspring birth weight and
insulin resistance and frank diabetes in the mother in
later life."” " ' Our results are contrary to this expecta-
tion and provide important support for the fetal insu-
lin hypothesis. Definitive support of this hypothesis
requires the identification of genes that are associated
with both low birth weight and insulin resistance.
Although there is some evidence for potential genes,
further research is required in this area® ' **

Limitations of the study

We have relied on maternal recall of offspring birth
weight; this may be inaccurate. Most of the women in
our study had their firstborn offspring in the 1950s.
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What is already known on this topic

Small birth weight is related to increased risk of
cardiovascular disease and diabetes in adulthood,;
the underlying mechanisms are unclear

Small birth weight of offspring is related to
parental cardiovascular disease, suggesting that
common genetic factors affect birth weight and
the risk of disease in adulthood

Genetic factors associated with the metabolism of
insulin are plausible in linking birth weight and
cardiovascular disease (the fetal insulin hypothesis)

What this study adds

Birth weight of offspring is inversely related to
maternal insulin resistance in older age

Genetic factors related to both insulin resistance
and birth weight explain at least part of the
association between birth weight and risk of
cardiovascular disease and diabetes in adulthood

Mean birth weights for boys and girls included in the
1958 British birth cohort are similar to those reported
for offspring in our study (boys 3.40 (SD 0.45) kg v 3.38
(0.53) kg in our study; girls, 3.26 (0.43) kg v 3.24 (0.51)
kg) suggesting that maternal recall of offspring birth
weight is unlikely to have importantly biased our
results.” The association between birth weight of
offspring and insulin resistance in older age, rather
than during the mothers’ reproductive years, is more
supportive of a genetic mechanism than a temporary
hormonal effect of pregnancy on metabolic risk factors
for cardiovascular disease.”

Implications

Our study provides epidemiological support for the
fetal insulin hypothesis. This is important because it
indicates that at least some of the association between
the birth weight of individuals and their later risk of
diabetes and cardiovascular disease may be genetic,
and therefore not modifiable by interventions that
influence intrauterine development. Future studies
should aim to identify specific polymorphisms that are
associated with low birth weight, insulin resistance, and
cardiovascular disease.
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Efficacy of handrubbing with alcohol based solution
versus standard handwashing with antiseptic soap:

randomised clinical trial

Emmanuelle Girou, Sabrina Loyeau, Patrick Legrand, Francoise Oppein, Christian Brun-Buisson

Abstract

Objective To compare the efficacy of handrubbing
with an alcohol based solution versus conventional
handwashing with antiseptic soap in reducing hand
contamination during routine patient care.

Design Randomised controlled trial during daily
nursing sessions of 2 to 3 hours.

Setting Three intensive care units in a French
university hospital.

Participants 23 healthcare workers.

Interventions Handrubbing with alcohol based
solution (n=12) or handwashing with antiseptic soap
(n=11) when hand hygiene was indicated before and
after patient care. Imprints taken of fingertips and
palm of dominant hand before and after hand
hygiene procedure. Bacterial counts quantified blindly.
Main outcome measures Bacterial reduction of hand
contamination.

Results With handrubbing the median percentage
reduction in bacterial contamination was significantly
higher than with handwashing (83% v 58%, P=0.012),
with a median difference in the percentage reduction
of 26% (95% confidence interval 8% to 44%). The
median duration of hand hygiene was 30 seconds in
each group.

Conclusions During routine patient care handrubbing
with an alcohol based solution is significantly more
efficient in reducing hand contamination than
handwashing with antiseptic soap.

Introduction

Handwashing is emphasised as the single most impor-
tant measure to prevent cross transmission of

micro-organisms and thus to prevent nosocomial
infections.! However, under routine hospital practice
compliance with this measure is still unacceptably low,
less than 50% in most studies published in the past 20
years.”* Recent studies have shown that this level of
compliance will not reduce the risk of transmission of
multiresistant bacteria in hospital’ Attempts to
improve compliance have included increasing the
number of accessible sinks’ and educating healthcare
workers,’ ” but none of these interventions led to a
marked and sustained improvement in compliance.

Handrubbing with an alcohol based, waterless
hand antiseptic seems to be the best method of
increasing compliance with hand hygiene. It seems,
however, that there is reluctance to accept handrub-
bing as a substitute for handwashing. In one study the
main reason raised for not adhering to the recommen-
dation to use handrubbing was the lack of confidence
about its efficacy.’

We performed a randomised clinical trial to assess
the efficacy of an alcohol based solution compared with
standard handwashing with a medicated soap in reduc-
ing hand contamination during routine patient care.

Methods

Enrolment of participants

The study was a prospective randomised clinical trial
with blinded evaluation of microbiological results. It
was performed from June to July 2000 in three
intensive care units (two surgical and one medical) of a
940 bed university. Eligible healthcare workers were all
permanent and temporary nurses and nursing
assistants of each unit.
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