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RESEARCH DESIGN AND METHODS — This was a cross-sectional study of 1,394
women, aged 60 –79 years, from 23 British towns.
RESULTS — There was a strong (independent of confounding factors, other early life factors,
and adult waist-to-hip ratio) inverse association between birth weight and insulin resistance in
women in the highest third of BMI (⬎28.77 kg/m2): ⫺0.12 (95% CI ⫺0.19 to ⫺0.04) log
homeostasis model assessment (HOMA) score per 1 SD birth weight, but no association between
birth weight and insulin resistance in women in the two lowest thirds of BMI (P for interaction ⫽
0.04). Offspring birth weight, own leg length, and childhood manual social class did not interact
with adult obesity and were all independently inversely associated with insulin resistance:
⫺0.05 (⫺0.09 to ⫺0.01) log HOMA score per 1 SD offspring birth weight, ⫺0.09 (⫺0.12 to
⫺0.06) log HOMA score per 1 SD leg length, and a ⫺0.07 (⫺0.14 to 0.00) difference in log
HOMA score between manual and nonmanual childhood social class. Childhood manual social
class and shorter leg length were both independently associated with adverse lipid profiles. BMI
and waist-to-hip ratio were independently positively associated with insulin resistance and with
all other components of the insulin resistance syndrome.
CONCLUSIONS — Insulin resistance is an important risk factor for type 2 diabetes and
coronary heart disease. Our results suggest that genetic factors, intrauterine environment, early
childhood, and adult environmental factors are all relevant in determining adult insulin resistance.
Diabetes Care 26:97–103, 2003
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everal lines of research suggest that
the pathogenesis of both type 2 diabetes and coronary heart disease begin in early life. Autopsy studies of U.S.
combatants killed in the Korean and Vietnamese wars found that 77 and 45%, respectively, of the young men in these
studies (mean age 22 years) had atherosclerosis (1,2). Low birth weight (3,4),
childhood social class (5), and adult leg
length (an indicator of childhood environmental exposures (6 – 8) have all been
found to predict type 2 diabetes and cor-

onary heart disease in later life. Insulin
resistance appears to be an important mediating factor in all of these associations.
One explanation for the association
between low birth weight and both type 2
diabetes and coronary heart disease is that
poor intrauterine nutrition leads to not
only small birth size but also, depending
upon the timing of the nutritional deprivation, to “program” changes in glucoseinsulin metabolism leading to insulin
resistance and increased diabetes and
coronary heart disease risk in later life (9).
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RESEARCH DESIGN AND
METHODS
Participants
The British Women’s Heart and Health
Study is a sample of women aged 60 –79
years randomly selected from general
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OBJECTIVE — To assess the independent associations of a broad range of early life risk
factors and adult obesity with adult insulin resistance.

An alternative theory, the fetal insulin hypothesis, suggests that genetic polymorphisms that lead to both increased insulin
resistance and insulin-mediated impaired
fetal growth underlie the association between birth weight and diabetes and coronary heart disease (4,10). This latter
hypothesis is supported by the finding
that offspring birth weight is associated
with increased risk of parental (in both
mothers and fathers) insulin resistance,
diabetes, and coronary heart disease, independently of socioeconomic position
(11–14). Clearly an association between
offspring birth weight and parental disease cannot be explained by intrauterine
programming.
Leg length is a useful indicator of
childhood nutrition. Interruption of
growth at any stage in the life course leads
to relatively short legs and long torso; this
is particularly so in early childhood (15).
In the 1946 British birth cohort, infant
nutrition predicted adult leg length (6).
The associations between both leg length
and childhood manual social class and
coronary heart disease also appear to be
mediated through influences on insulin
resistance (7,8,16).
These early life factors interact with
each other and with adult obesity, which
is a particularly strong determinant of insulin resistance (17). No previous study
has assessed the independent associations
of a broad range of early life risk factors
and adult obesity with insulin resistance.
The aim of the current study was to investigate the independent associations with
insulin resistance of a broad range of early
life factors: birth weight, offspring birth
weight, leg length, and childhood social
class together with adult general and central obesity.

Life course factors on insulin resistance

using a Hitachi 747 analyzer (Roche Diagnostics) and standard reagents. A Dinamap 1846SX vital signs monitor was
used to measure blood pressure. Arm circumference was measured and the appropriate cuff size used. Seated blood
pressure was taken twice in succession
with the right arm supported on a cushion, and the mean of the two measurements was used in all analyses.

Measurements
Participants were asked to provide details
of their own birth weight and, for those
with children, that of their first born offspring. Husbands’ longest held occupation for married women and their own
longest held occupation for single women
were used to derive adult social class according to the Registrar General’s standard classification (I, II, III nonmanual,
III manual, IV, and V). Fathers’ longest
held occupation was used to derive childhood social class. Smoking was categorized as never, ex, or current at one of four
levels: 1–9, 10 –19, 20 –29, or ⱖ30 cigarettes per day.
Standing and seated height were measured, without shoes, using a Harpenden
Stadiometer recording to the nearest millimeter. Trunk length was calculated as
the seated height minus the height of the
stool. Leg length was taken as the standing height minus the trunk length.
Weight was measured in light clothing
without shoes to the nearest 0.1 kg using
Soenhle portable scales. Waist circumference was measured at the midpoint between the lower rib and the iliac crest. Hip
circumference was measured at the largest circumference below the waist. Two
measurements of both waist and hip circumference were taken to the nearest millimeter using a flexible metal tape, and the
mean of these two readings was used in all
analyses.
Blood samples were taken after a 12-h
fast. Insulin resistance was estimated according to the homeostasis model assessment (HOMA) as the product of fasting
glucose (mmol/l) and insulin (U/ml) divided by the constant 22.5 (19). HOMA
scores were not calculated for women
with a fasting glucose ⱖ8 mmol/l or those
with a diagnosis of diabetes, as the results
are inaccurate in these groups (19). Insulin was measured using an assay that does
not cross-react with proinsulin (20). Total
cholesterol, HDL cholesterol, and triglycerides were measured in serum samples

Statistical analysis
The association between childhood and
adult anthropometric measures was assessed using age-adjusted Pearson’s partial correlation coefficients. Student’s t
test was used to compare age, insulin resistance, and other risk factors between
those with details of birth weight and
those without these data. Multiple linear
regression was used to assess the independent associations of own birth weight, offspring birth weight, leg length, childhood
social class, adult BMI, and waist-to-hip
ratio with insulin resistance and other
components of the insulin resistance syndrome (systolic blood pressure, HDL cholesterol, and triglyceride levels) after
adjustment for potential confounding factors (age, adult social class, and smoking)
and for each of the other early- and laterlife factors. A likelihood ratio test was
used to test for interactions between early
life factors and adult obesity in the association with insulin resistance. HOMA
scores and triglyceride levels were log
normal: geometric means are presented,
and the natural log of the levels were used
in the regression models.
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RESULTS — Of the 4,286 participants
in the British Women’s Heart Study (18),
1,419 provided details of their birth
weight. Twenty-five women gave a birth
weight that was ⱖ5.0 kg. These birth
weights ranged from 5.45 to 6.42 kg. Although exclusion of these individuals
from the analysis did not importantly alter any of our results, these birth weights
are implausible and we have therefore restricted our analysis to the 1,394 (33% of
the original cohort) women with selfreported birth weights ⱕ5.0 kg. The
mean age of the women who provided
birth weight data was 1.5 years younger
than those who did not (67.9 vs. 69.4
years, P ⬍ 0.001). However, there were
no differences in age-adjusted mean
HOMA scores, systolic blood pressure,
lipid measurements, BMI, or waist-to-hip

ratio between women who provided details of their birth weight and those who
did not (all P values ⬎0.2). Table 1 shows
the age-adjusted partial correlation coefficients between adult and childhood anthropometric measures. With further
adjustment for BMI, the inverse association between birth weight and waist-tohip ratio increased to ⫺0.06 (95% CI
⫺0.12 to ⫺0.01).
Women in the lowest third of birth
weight but highest third of adult BMI
were the most insulin resistant (Fig. 1).
For women in the lowest (16.89 –25.16
kg/m2) and middle thirds (25.17–28.77
kg/m2) of adult BMI, there was very little
independent (after adjustment for age,
adult social class, smoking, offspring
birth weight, leg length, childhood social
class, and adult waist-to-hip ratio) association between birth weight and insulin
resistance: ⫺0.02 (95% CI ⫺0.08 to
0.04) log HOMA score per 1-SD increase
in own birth weight for the lowest third
and ⫺0.03 (⫺0.10 to 0.04) for the middle third. For women in the highest third
of BMI (⬎28.77 kg/m2), there was a
strong independent association between
low birth weight and insulin resistance:
⫺0.12 (⫺0.19 to ⫺0.04) (P for interaction ⫽ 0.04). There was no evidence of
other interactions between any of the
early life factors and either adult BMI or
waist-to-hip ratio in any of the associations with insulin resistance or other components of the insulin resistance
syndrome (all P values ⬎0.40).
Table 2 shows the associations of
early life factors with insulin resistance
and components of the insulin resistance
syndrome. For the fully adjusted model of
insulin resistance on own birth weight,
BMI was not included because of the interaction but waist-to-hip ratio, a measure
of central obesity, was included. Own
birth weight, offspring birth weight, and
childhood social class were independently associated with insulin resistance.
Fully adjusted (for confounding factors,
each of the other early life factors, and
adult general and central obesity) regression coefficients of logged HOMA score
(insulin resistance) per 1 SD own birth
weight were ⫺0.06 (95% CI ⫺0.10 to
⫺0.02) per 1 SD offspring birth weight
⫺0.05 (⫺0.09 to ⫺0.01) and for the difference between nonmanual and manual
childhood social class ⫺0.07 (⫺0.14 to
0.00). Neither own nor offspring birth
weight were associated with other comDIABETES CARE, VOLUME 26, NUMBER 1, JANUARY 2003
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practitioner lists from 23 British towns. A
total of 4,286 women (60% of those invited) participated, and baseline data
were collected between April 1999 and
March 2001. Ethics committee approval
for the study was obtained, and full details
of participants and measurements have
been previously reported (18). Nearly all
participants (99.8%) in the study were
Caucasian.
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Table 1—Partial age-adjusted Pearson’s correlation coefficients between childhood and adulthood anthropometric measures

Own birth
weight
Own birth weight
Offspring birth weight
Adult weight
Adult BMI
Adult waist-to-hip
ratio
Adult height

Adult trunk length

Adult
weight

Adult BMI

Adult waist-to-hip
ratio

Adult
height

Adult leg
length

Adult
trunk
length

1
0.15
(0.12–0.19)
0.08
(0.04–0.12)
0.02
(⫺0.02 to 0.05)
0.18
(0.14–0.22)
0.14
(0.11–0.18)
0.14
(0.10–0.18)

ponents of the insulin resistance syndrome. Women who were from manual
social classes in childhood had adverse
HDL cholesterol levels and triglyceride
levels but did not have increased systolic
blood pressure. Leg length was not associated with insulin resistance or other
components of the insulin resistance syndrome after adjustment for adult obesity.
Adjustment for BMI in the association between leg length and components of the
insulin resistance syndrome may represent over adjustment since height is used
to derive BMI and leg length is a component of height. When weight was used in
place of BMI in the fully adjusted models,

1
0.90
(0.88–0.91)
0.36
(0.33–0.39)
0.29
(0.24–0.32)
0.14
(0.11–0.17)
0.35
(0.32–0.38)

1
0.38
(0.35–0.41)
⫺0.13
(⫺0.16 to ⫺0.10)
⫺0.23
(⫺0.26 to ⫺0.20)
0.03
(0.00–0.07)

1
⫺0.04
(⫺0.07 to ⫺0.01)
0.00
(⫺0.03 to 0.03)
⫺0.07
(⫺0.10 to ⫺0.04)

greater leg length was independently associated with reduced insulin resistance
(⫺0.09 [0.12 to ⫺0.06] log HOMA score
per 1 SD leg length), lower levels of HDL
cholesterol (0.06 [0.03– 0.09] mmol/l per
1 SD leg length), and higher levels of triglycerides (⫺0.05 [⫺0.08 to ⫺0.03]
mmol/l per 1 SD leg length) but was not
associated with systolic blood pressure.
Table 3 shows the associations of
adult BMI and waist-to-hip ratio with insulin resistance and components of the
insulin resistance syndrome. In ageadjusted models, increased levels of both
measures of adult obesity were associated
with increased insulin resistance, systolic

1
0.80
(0.78–0.82)
0.76
(0.74–0.79)

1
0.24
(0.21–0.27)

1

blood pressure, and triglyceride levels
and with reduced HDL levels. In the fully
adjusted models, the association between
BMI and systolic blood pressure was attenuated to the null, but all other associations remained. The associations
between adult measures of obesity and insulin resistance were of a greater magnitude than those between early life factors
and adult insulin resistance.
CONCLUSIONS — Low birth weight,
low offspring birth weight, short leg
length, manual childhood social class,
high adult BMI, and greater adult waistto-hip ratio were all independently asso-

Figure 1—Age-adjusted geometric means of insulin resistance (HOMA score) by tertiles of birth weight and adult BMI.
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Adult leg length

1
0.25
(0.19–0.31)
0.11
(0.06–0.17)
0.02
(⫺0.04 to 0.08)
⫺0.04
(⫺0.10 to 0.00)
0.24
(0.18–0.30)
0.18
(0.13–0.24)
0.19
(0.13–0.25)

Offspring birth
weight

⫺0.08 (⫺0.12 to ⫺0.04)
⫺0.38 (⫺1.84 to 1.08)
0.02 (⫺0.01 to 0.05)
⫺0.03 (⫺0.05 to 0.00)
⫺0.06 (⫺0.10 to ⫺0.01)
⫺1.13 (⫺2.59 to 0.32)
0.02 (⫺0.01 to 0.05)
⫺0.01 (⫺0.04 to 0.22)
⫺0.08 (⫺0.12 to ⫺0.04)
⫺0.15 (⫺1.55 to 1.25)
0.05 (0.03 to 0.08)
⫺0.05 (⫺0.08 to ⫺0.02)
⫺0.11 (⫺0.20 to ⫺0.01)
⫺3.68 (⫺7.19 to ⫺0.17)
0.12 (0.05–0.19)
⫺0.09 (⫺0.16 to ⫺0.02)

⫺0.08 (⫺0.12 to ⫺0.04)
⫺0.37 (⫺1.83 to 1.09)
0.02 (⫺0.01 to 0.05)
⫺0.03 (⫺0.05 to 0.00)
⫺0.06 (⫺0.10 to ⫺0.01)
⫺1.07 (⫺2.52 to 0.39)
0.02 (⫺0.01 to 0.05)
⫺0.01 (⫺0.04 to 0.02)
⫺0.08 (⫺0.12 to ⫺0.04)
⫺0.09 (⫺1.49 to 1.30)
0.05 (0.03 to 0.08)
⫺0.05 (⫺0.08 to ⫺0.03)
⫺0.11 (⫺0.20 to ⫺0.01)
⫺3.55 (⫺7.00 to ⫺0.09)
0.13 (0.06–0.19)
⫺0.10 (⫺0.17 to ⫺0.03)

870
1,039
1,005
1,005
870
1,039
1,005
1,005
870
1,039
1,005
1,005
870
1,039
1,005
1,005

Age

Age, smoking, adult
social class

⫺0.09 (⫺0.18 to ⫺0.01)
⫺3.63 (⫺7.16 to ⫺0.10)
0.11 (0.04–0.17)
⫺0.08 (⫺0.15 to ⫺0.01)

⫺0.06 (⫺0.10 to ⫺0.03)
⫺0.07 (⫺1.50 to 1.36)
0.05 (0.02 to 0.08)
⫺0.05 (⫺0.08 to ⫺0.02)

⫺0.03 (⫺0.07 to 0.00)
⫺1.11 (⫺2.64 to 0.40)
0.01 (⫺0.02 to 0.04)
0.00 (⫺0.03 to 0.03)

⫺0.06 (⫺0.10 to ⫺0.02)
⫺0.03 (⫺1.57 to 1.51)
0.00 (⫺0.03 to 0.03)
⫺0.02 (⫺0.05 to 0.02)

Age, smoking, adult
social class, and other
early life factors*

⫺0.07 (⫺0.14 to 0.00)
⫺3.36 (⫺6.88 to 0.16)
0.08 (0.02–0.15)
⫺0.06 (⫺0.12 to 0.00)

0.00 (⫺0.03 to 0.04)
0.14 (⫺1.33 to 1.62)
0.02 (⫺0.01 to 0.05)
⫺0.02 (⫺0.05 to 0.00)

⫺0.05 (⫺0.09 to ⫺0.01)
⫺1.06 (⫺2.58 to 0.46)
0.02 (0.00 to 0.05)
0.00 (⫺0.03 to 0.03)

⫺0.06 (⫺0.10 to ⫺0.02)‡
⫺0.09 (⫺1.62 to 1.45)
0.01 (⫺0.02 to 0.04)
⫺0.02 (⫺0.05 to 0.01)

Age, smoking, adult social
class, other early life
factors, and adult obesity†

Own birth weight, 1 SD ⫽ 0.80 kg; offspring birth weight, 1 SD ⫽ 0.52 kg; leg length, 1 SD ⫽ 42.49 cm. *Other early life factors: simultaneous adjustment for all early life factors (own birth weight, offspring
birth weight, leg length, and childhood social class). †Adult obesity: simultaneous adjustment for both adult BMI (general obesity) and waist-to-hip ratio (central obesity). ‡In these models for own birth weight,
only waist-to-hip ratio was included in the association with insulin resistance because of the interaction with BMI. §Difference between nonmanual and manual social classes.

Own birth weight
HOMA score (logged)
Systolic blood pressure (mmHg)
HDL cholesterol (mmol/l)
Triglyceride (logged)
Offspring birth weight
HOMA score (logged)
Systolic blood pressure (mmHg)
HDL cholesterol (mmol/l)
Triglyceride (logged)
Leg length
HOMA score (logged)
Systolic blood pressure (mmHg)
HDL cholesterol (mmol/l)
Triglyceride (logged)
Childhood social class§
HOMA score (logged)
Systolic blood pressure (mmHg)
HDL cholesterol (mmol/l)
Triglyceride (logged)

Number with complete data
on all covariates included in
models

ciated with adult insulin resistance. There
was an interaction between own birth
weight and adult BMI in the association
with insulin resistance, such that low
birth weight only increased risk in those
who were in the highest third of the distribution of BMI. Own birth weight and
offspring birth weight were not associated
with other components of the insulin resistance syndrome, whereas both shorter
leg length and being from manual social
classes in childhood were independently
associated with adverse lipid profiles.
Adult BMI and waist-to-hip ratio were
both strongly and independently associated with insulin resistance and other
components of the insulin resistance syndrome. These results suggest that genetic
factors, intrauterine environment, early
childhood environment, and adult environmental factors associated with obesity
are all important in determining adult insulin resistance and emphasize the importance of taking a life course approach in
studying the etiology of adult cardiovascular disease (21).
Although the association between offspring birth weight and insulin resistance
may be due to maternal environmental
factors rather than genetic factors (22),
the findings in other studies of an association between offspring birth weight and
fathers’ diabetes and heart disease risk
suggest that the transgenerational associations are, at least in part, related to genetic factors (13,14). Previous studies
have not made adjustment for offspring
birth weight in examining the association
between birth weight and components of
the insulin resistance syndrome. The inverse association between birth weight
and insulin resistance in women in the
highest third of birth weight remained
even after adjustment for offspring birth
weight and other early life factors, suggesting that genetic effects do not account
for all of the association between birth
weight and insulin resistance.
The interaction between birth weight
and adult BMI is consistent with findings
from other studies of a similar interaction
in the association between birth size and
BMI in the association with insulin resistance (23), type 2 diabetes (24), and coronary heart disease (25). One possible
explanation is found in the “thrifty phenotype hypothesis,” which suggests that
poor intrauterine nutrition leads to increased peripheral muscle resistance to
the action of insulin in the developing fe-
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Covariates included in regression model

Table 2—Regression coefficient (95% CI) of insulin resistance and components of the insulin resistance syndrome per SD of own birth weight, offspring birth weight, leg length, and
for the difference between nonmanual and manual childhood social class

Life course factors on insulin resistance

Lawlor, Davey Smith, and Ebrahim

Table 3—Regression coefficient (95% CI) of insulin resistance and components of the insulin resistance syndrome per SD of adult BMI and
waist-to-hip ratio
Covariates included in regression model
Number with
complete
data on all
covariates

Age, smoking, adult
social class

Age, smoking, adult
social class, other adult
factor, and early life
factors†

870
1,039
1,005
1,005

0.30 (0.26–0.34)
0.30 (0.27–0.34)
0.24 (0.20–0.28)
0.25 (0.20–0.29)
1.53 (0.04–3.01)
1.55 (0.06–3.04)
0.35 (⫺1.28 to 1.98)
0.53 (⫺1.17 to 2.23)
⫺0.15 (⫺0.17 to ⫺0.12) ⫺0.15 (⫺0.17 to ⫺0.12) ⫺0.11 (⫺0.14 to ⫺0.08) ⫺0.11 (⫺0.14 to ⫺0.08)
0.14 (0.11–0.16)
0.14 (0.11–0.16)
0.08 (0.05–0.11)
0.08 (0.05–0.11)

870
1,039
1,005
1,005

0.26 (0.21–0.28)
0.25 (0.21–0.29)
0.15 (0.11–0.19)
0.15 (0.11–0.19)
2.77 (1.35–4.19)
2.93 (1.49–4.36)
2.78 (1.20–4.37)
2.68 (1.09–4.27)
⫺0.13 (⫺0.16 to ⫺0.10) ⫺0.13 (⫺0.16 to ⫺0.10) ⫺0.08 (⫺0.11 to ⫺0.05) ⫺0.08 (⫺0.11 to ⫺0.05)
0.14 (0.11–0.16)
0.14 (0.11–0.16)
0.08 (0.05–0.11)
0.08 (0.05–0.11)

BMI, 1 SD ⫽ 5.01 kg/m2; waist-to-hip ratio, 1 SD ⫽ 0.069. *Other adult factors: BMI adjusted for waist-to-hip ratio and waist-to-hip ratio adjusted for BMI. †Early
life factors: adjusted for own birth weight, offspring birth weight, leg length, and childhood social class.

tus so that energy (glucose) is preferentially diverted to essential organs, such as
the brain (9). The fetus “programmed” for
thrift then has an increased risk of insulin
resistance and cardiovascular disease in
later life if they become obese (9). Unlike
some other studies (26), we found no association between birth weight and systolic blood pressure or between birth
weight and lipid abnormalities. However,
a recent systematic review and metaanalysis of the birth weight/blood pressure relationship suggested that this
association may have been exaggerated in
some studies because of inadequate adjustment for potential confounding factors and publication bias (27). Not all
studies have shown an inverse association
between birth weight and blood pressure
or adverse lipid profiles (23,27).
The more consistent associations between leg length and childhood social
class and other components of the insulin
resistance syndrome suggest that postnatal environmental factors may be more
important early life determinants of the
insulin resistance syndrome than intrauterine environmental factors. Alternatively increasing evidence suggests that
adverse environmental exposures at different times in early life (both intrauterine
and postnatal) have differential effects on
different aspects of the insulin resistance
syndrome (28). Leg length is an indicator
of childhood nutrition, in particular infant nutrition (6), suggesting that its independent association with insulin
DIABETES CARE, VOLUME 26, NUMBER 1, JANUARY 2003

resistance and adverse lipid profiles may
be due specifically to early dietary intake
rather than to a broader childhood social
class effect.
The strongest and most consistent associations with all components of the insulin resistance syndrome were found for
adult measures of obesity, perhaps suggesting that public health interventions to
reduce insulin resistance might be best
undertaken in adulthood. However, adult
obesity is itself determined by early life
factors, in particular postnatal childhood
growth and infant feeding (29 –31). The
independent associations of early life factors, even after adjustment for adult obesity, suggest that early life factors
influence adult insulin resistance directly
rather than through an effect on adult
obesity only. Interventions to reduce obesity in adulthood have limited long-term
impact (32), and preventing the development of adult obesity and insulin resistance by attention to early life factors may
be a more effective means of reducing
adult cardiovascular disease, although to
date there are no intervention studies in
childhood with outcomes measured in
adult life.
Study limitations
We used self-report of birth weight and
offspring birth weight. Self-report of birth
weight in adults is moderately correlated
with hospital records (33). Correlations
between self-report of birth weight and
anthropometric measures in the women

in this study were of the magnitude expected from previous studies in which
medically recorded birth weights have
been used (8). Women in our study were
born between 1929 and 1940, and the
mean (⫾SD) self-reported birth weight
for these women was 3.28 ⫾ 0.80 kg,
which is consistent with hospital records
of women born between 1923 and 1930
in Hertfordshire (3.42 kg) (4) as well as
with women in the 1946 British cohort
(3.32 ⫾ 0.49 kg; Dr. D. Kuh, personal
communication). Only one-third of the
women in our study provided data on
their own birth weight and were slightly
younger than those who did not provide
this information. There were no differences between those providing birth
weight data and those who did not with
respect to levels of insulin resistance or
other components of the insulin resistance syndrome. Misclassification bias or
selection bias resulting from self-report of
birth weight are therefore unlikely to explain our results. Maternal report of offspring birth weight is likely to be accurate
(34), and 94% of the women with offspring, in our total cohort, provided these
data (11). Data on childhood social class,
based on father’s occupation, was available for 86% of all the women in the cohort (16). Our study population is
ethnically homogeneous, which means
that the results are not confounded by differences in leg length and insulin resistance among various ethnic groups but
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BMI
HOMA score (logged)
Systolic blood pressure (mmHg)
HDL cholesterol (mmol/l)
Triglyceride (logged)
Waist-to-hip ratio
HOMA score (logged)
Systolic blood pressure (mmHg)
HDL cholesterol (mmol/l)
Triglyceride (logged)

Age

Age, smoking, adult
social class, and other
adult factors*

Life course factors on insulin resistance

that the results may not necessarily be
generalizable to other ethnic groups.
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