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Abstract

Background: Cord leptin and cord insulin concentrations may be
important biomarkers of child adiposity and cardiovascular health,
especially in populations with an increased long-term risk of type 2
diabetes and cardiovascular diseases. We aimed to determine
whether cord leptin and insulin are associated with adiposity and early
cardiovascular health at age 4/5, and whether any associations differ
between White British and Pakistani children.

Methods: Using bi-ethnic cohort data from 6060 mother-offspring
pairs (2717 (44.8%) White British, 3343 (55.2%) Pakistani), we
examined associations of cord leptin and insulin with adiposity (BMI,
skinfold thickness) and systolic and diastolic blood pressure at age
4/5.

Results: Cord leptin and insulin were higher in Pakistani compared to
White British children (7.4 ng/ml versus 6.7 ng/ml and 4.1 mU/L versus
3.63 mU/L, respectively). Associations with adiposity measurements
were similar in both groups and close to the null value. For example,
each 10 ng/ml higher cord leptin was associated with a difference in
mean childhood BMI of 0.10 kg/m2 (95% CI 0.01, 0.19) in White British,
0.01 kg/m? (95% CI -0.08, 0.10) in Pakistani and 0.04 kg/m? (95% CI -
0.02, 0.11) in both groups combined. Associations with systolic and
diastolic blood pressure were also close to the null and consistent in
both groups.

Conclusions: We found no evidence that cord leptin or insulin were
likely to be valuable biomarkers for predicting later adiposity and
blood pressure in White British or Pakistani children. For now, other
factors such as family history and social-economic status may be more
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useful markers of risk.
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Introduction

UK South Asian adults have greater total and central adipos-
ity, are more likely to be insulin resistant and have higher risk
of type 2 diabetes (T2D) and cardiovascular disease (CVD)
than White Europeans'~. We, using the same cohort as that used
here, have previously found evidence that this greater adipos-
ity may be present at birth, both in Pakistani infants whose
parents were born in the UK, as well as those whose parents
were South Asian born™®. By age 4/5 years, we observed that
UK Pakistani children were taller, had lower BMI, lower triceps
skinfolds (TSF) and similar subscapular skinfolds (SSF),
similar systolic blood pressure (SBP), but higher diastolic
blood pressure (DBP) compared with White British children’*.

Whilst higher maternal BMI and gestational fasting glucose are
positively causally related to birthweight and ponderal index’,
we and others have found no strong evidence for an asso-
ciation of maternal gestational diabetes or maternal glucose
(fasting or post-load) with offspring BMI, TSF, SSF, SBP
or DBP in early or mid-childhood®'*">. We have, however,
found that greater maternal pre-pregnancy BMI is associated
with subsequent offspring greater adiposity at age 4/5°. Cord-
blood insulin reflects fetal response to maternal gestational
glucose levels, and we have shown that it mediates much of
the ethnic difference in infant fat mass, as proxied by cord-
blood leptin®, a reliable marker of fat mass at birth'*. Whist
gestational diabetes and glucose may not be associated with
adiposity at age 4/5, it is possible that cord leptin and insulin,
reflecting infant fat mass and fetal response to glucose,
respectively, relate to subsequent child adiposity and car-
diovascular health. If they do, then these could potentially be
valuable biomarkers of future cardiometabolic disease risk.
Several studies have explored the relation of cord leptin with
subsequent adiposity but have reported conflicting findings'*~".
Most studies have been small (<600 participants) and have
reported positive’”'” and negative'® associations with child-
hood BMI. By far the largest study to date (n=2138) examined
associations of cord-blood leptin and adiponectin (thought to
be positively related to fat mass in early life) with offspring
adiposity (total fat mass, BMI and waist circumference)'®. It
identified a weak positive association between cord leptin and
adiposity measures in childhood (age 9—11 years) but not in ado-
lescence (age 15-17 years), with contrasting associations for
cord adiponectin (i.e. no strong evidence of association with
childhood adiposity but weak positive associations with
adolescent adiposity). However, that study was in a largely
White European population and to our knowledge, differences
in the association between cord leptin and insulin and offspring
adiposity or cardiovascular health between South Asian and
White European children have not previously been examined.
Given the ethnic differences in birth size and cord leptin and
insulin, as well as the increased cardiovascular risk seen in
South Asian adults, such an investigation could add to our
understanding of the extent to which early life biomarkers can
identify differing levels of risk between South Asians and White
Europeans.

Here, we explore the associations of cord-blood leptin and insu-
lin with offspring adiposity (assessed with BMI, SSF, TSF)
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and early cardiovascular health (assessed by SBP and DBP) at
age 4/5, and examine whether any associations differ between
White British and Pakistani origin children born and living in
the same UK city. For comparison, we also examine associa-
tions of birth weight with adiposity and blood pressure in the two
ethnic groups to see if there is any evidence that cord lep-
tin or insulin would be any better at predicting future risk of
adverse cardiometabolic health than the more simple and readily
available birth weight.

Methods

Study population

The Born in Bradford (BiB) cohort study is a prospective preg-
nancy and birth cohort based in the northern city of Bradford,
UK. Full details of the study methodology have been previ-
ously reported'’. Briefly, to be eligible for the study women had
to be booked to give birth in Bradford between March 2007
and December 2010. All pregnant women in Bradford are rou-
tinely offered an oral glucose tolerance test at 26-28 weeks
gestation and most women were recruited at this appointment
where they also gave informed written consent to an inter-
viewer-completed questionnaire (available on the Born in Brad-
ford website) and had their height and weight recorded. A total
of 13,858 children were recruited to the study. There were
172 child deaths and of the remaining 13,686, 11,819 were
eligible to start primary school in the school years 2012/13;
2013/14; 2014/15. Of these, 6,947 had a cord blood sample
taken at birth. All children in the UK at age 4/5 (reception year)
have their height and weight measured by school nurse teams as
part of the National Child Measurement Programme (NCMP).
For this study, school nurse teams also collected TSF and SSF
and SBP and DBP from participating children. Parental opt-out
consent is used for the NCMP and we adopted the same approach
for the additional skinfold and blood pressure measurements.
Ethnic groups other than Pakistani and White British were
excluded from these analyses because they included too few par-
ticipants within each group for meaningful analyses (n=858).
We also excluded twins or triplets (n=137) and those with no
baseline questionnaire because of recruitment later than the
antenatal OGTT recruitment time (n=1019). We excluded those
children for whom consent was declined or who could not be
matched to, or were not attending a school within the Brad-
ford district (n=1943). Those with missing data on cord blood
measures, outcomes or any covariables were also excluded
(n=635). The remaining 2,355 mother-offspring pairs (1,127
White British and 1,228 Pakistani) form the complete case
sample for this study (see study flow chart, available as Extended
data®). Ethics approval for the study was granted by Brad-
ford National Health Service Research Ethics Committee
(ref 06/Q1202/48).

Assessment of ethnicity

Ethnicity was self-reported by mothers at the recruitment inter-
view and based on UK Office of National Statistics guidance
details of which have been previously reported'”.

Cord blood assays
Cord blood samples were obtained at delivery by the attend-
ing midwife. Samples were refrigerated at 4°C in EDTA
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tubes until collected by laboratory staff within 12 h. Samples
were then spun, frozen and stored at —80°C. They were trans-
ferred to the Biochemistry Department of Glasgow Royal
Infirmary for analysis, where leptin was measured by a highly
sensitive in-house ELISA with better sensitivity at lower
levels than commercial assays.

Maternal characteristics and pregnancy data

Height was measured (unshod) at recruitment (26-28 weeks ges-
tation) using a Leicester Height Measure. Weight at first ante-
natal clinic assessment when women were median 12 weeks
(IQR 11, 14) was abstracted from the antenatal records and was
used with height measured at recruitment to calculate early
pregnancy BMI. Smoking in pregnancy (defined as smoking
at any time during pregnancy) was obtained from the recruit-
ment interview. OGTT plasma glucose levels (fasting and 2-hour
post-load) were assayed immediately after sampling at the
biochemistry department of Bradford Royal Infirmary using
the glucose oxidase method on the Siemens Advia 2400
chemistry autoanalysers and the Siemens Advia Centaur
assay. Gestational diabetes (GDM) was defined according to
modified WHO criteria operating at the time these women were
pregnant as either fasting glucose =6.1 mmol/l or 2 h glucose
>7.8 mmol/I*’. Women were classified as having gesta-
tional hypertension if they had a systolic measure 2140 and a
diastolic =290 mmHg on 2 or more occasions after 20 weeks
gestation and pre-eclampsia if significant proteinuria (>1+)
accompanied hypertension; information on this was obtained
from the antenatal records. Parity, gestational age, mode of
delivery, birthweight and infant sex were all extracted from
clinical records.

Offspring adiposity measures

Height was measured by trained school nurses using the Leices-
ter Height Measure (Seca) and weight using Seca digital scales,
with children unshod and in light clothing. Where height and/or
weight were not obtained in school, measures were extracted
from primary care datasets, using those recorded closest in time
to the skinfold thickness measurements. SSF and TSF meas-
urements were undertaken by the school nurses following
training and reliability assessments™. Holtain Tanner/White-
house Calipers (Holtain, Crymych, UK) were used and all
measurements were taken from the left side of the body whilst
the child was seated and had their left arm removed from cloth-
ing. All skinfold measurements were conducted within 16 weeks
of the NCMP height and weight measures (mean + SD time
difference 13.5 + 8.0 weeks). High levels of between- and
within-school nurse reliability were found for all skinfold
measurements”. SBP and DBP measurements were recorded
using Omron HEM-907 electronic monitors and were col-
lected at the same time as skinfold thickness measurements
and according to a written protocol. The appropriate cuff size
(either child or small adult) was used. Children were seated
for 2 minutes prior to the BP measurement and all meas-
ures were recorded using the left arm. We recorded one BP
measurement per child which is consistent with other studies
undertaken within a school setting>**.
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Statistical analyses

All analyses were undertaken using Stata/SE version 15.1 soft-
ware. Characteristics of White British and Pakistani origin
infants are presented using numbers (%) for categorical vari-
ables and mean (SD) or median (IQR) for continuously meas-
ured variables. Multivariable linear regression was used to
examine the associations of cord blood leptin, insulin and birth-
weight with offspring BMI, SSF and TSF thickness and SBP and
DBP at age 4/5 years in the whole cohort and stratified by
the two ethnic groups. Differences in the magnitude or direc-
tion of associations were explored by looking at the eth-
nic specific point estimates and including an interaction
term between ethnicity and the exposures for each associa-
tion. Potential confounders were decided a priori based on
existing published literature and our previous BiB analy-
ses. In model 1, we adjusted for offspring sex and age (in
months) at child measurement. In model 2, we additionally
adjusted for potential confounding by maternal age, parity,
smoking in pregnancy, BMI, education, housing tenure and
whether anyone in the household was in receipt of means-
tested benefits and for confounding by adverse pregnancy/
perinatal outcomes; gestational age, mode of delivery (lower
segment caesarean section [LSCS] or normal), hypertensive
disorders of pregnancy (HDP) and gestational diabetes (GDM).
Cord-blood levels of leptin and insulin were positively skewed
and are described using medians and interquartile range.
In regression analyses these were used as exposures
(i.e. independent variables) and were included in their original
form (ng/ml for leptin and pmol/l for cord insulin) as their
skewed distribution did not influence the distribution of model
residuals, which were all approximately normal.

Results

Maternal and offspring characteristics

Distributions of maternal and offspring characteristics in the
sample included in the analyses presented here, are virtually
identical to those presented in two recently published papers
that included more of the eligible children as they were not
restricted to those with cord blood (Table 1)”%. Pakistani moth-
ers were on average slightly older and had a lower BMI than
White British mothers. GDM was more common but LSCS
less common in Pakistani compared to White British women.
Pakistani children were slightly taller, had lower weight,
BMI and TSE, similar SSF and SBP, and higher DBP than
White British children. Cord leptin and cord insulin levels
were higher in Pakistani compared to White British children
(7.4 ng/ml versus 6.7 ng/ml and 4.1 mU/L versus 3.63 mU/L,
respectively).

Associations between biomarkers and adiposity measures
There were consistent positive associations of cord leptin with
all adiposity outcomes in both ethnic groups in age- and sex-
adjusted analyses (model 1) which attenuated towards the
null with adjustment for all observed confounders in both eth-
nic groups (model 2) (Figure 1 and Extended data Tables 1
and 2%). In the fully adjusted analyses (model 2), cord lep-
tin was weakly positively associated with BMI, SSF and TSF
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Table 1. Distributions of maternal and offspring characteristics stratified by ethnicity.

Characteristic (n=g:I3IS5)
Maternal age at delivery 27.2 (5.6)
(years)f

Parityll

0 820 (34.8)
1 751 (31.9)
2 438 (18.6)
3 213 (9.0)
4 or more 133 (5.7)
Maternal education||

<5 GCSEs 537 (22.8)
5+ GCSEs 778 (33.0)
A Level/equivalent 357 (15.2)
Higher than A level 526 (22.3)
Other 157 (6.7)
Maternal BMI (kg/m?)t 26.2 (5.7)
Smoked in pregnancyll 400 (17.0)
Maternal GDM+ 176 (7.5)
Maternal HDP||

Gestational hypertension 167 (7.4)
Pre-eclampsia 54 (2.4)
Mode of delivery: LSCS| 492 (20.9)
Male sex|| 1150 (48.8)
Birthweight (g)t 3278.8 (514.6)
Age at skinfold measurements 4.6 (0.5)
(years)f

Child Height (cm)t 108.4 (4.8)
Child Weight (kg)t 18.9 (2.9)
Child BMI (kg/m?)t 16.0 (1.6)
SSF (mm)t 6.3(2.2)
TSF (mm)t 10.1(3.3)
Cord leptin (ng/ml)£ 1(3.8-12.8)
Cord insulin (mU/L)+ 3.85 (2.3-6.5)
SBP (mmHg)t 98.4 (11.1)
DBP (mmHg)t 61.6 (11.7)

Whle Bt Pakiean fin e
26.9 (6.0) 27.4(5.1) 0.021
477 (42.3) 343 (27.9)

414 (36.7) 337 (27.4)
157 (13.9) 281 (22.9) <0.001

56 (5.0) 157 (12.8)

23(2.0) 110 (9.0)

199 (17.6) 338 (27.5)

409 (36.3) 369 (30.1)
191 (17.0) 166 (13.5) <0.001

220 (19.5) 306 (24.9)

108 (9.6) 49 (4.0)
26.9 (6.0) 255 (5.5) <0.001
358 (31.8) 42 (3.4) <0.001
55 (4.9) 121 (9.9) <0.001
122 (11.2) 45 (3.8)

0 (28) 24 (20) <0.001
268 (23.8) 224 (18.2) 0.001
590 (52.4) 560 (45.6) 0.001
3407.1(521.7)  3161.1(478.8)  <0.001
4.6(0.5) 4.6 (0.5) 0.453
108.2 (4.8) 108.6 (4.9) 0.035
19.1(2.7) 18.7 (3.0) 0.002
16.3 (1.5) 15.8 (1.7) <0.001
6.3(1.9) 6.3(2.3) 0.809
10.7 (3.2) 9.6 (3.3) <0.001
6.7 (3.52-11.84) 7.4 (4-14.01)  <0.001
3.63(2.26)  4.1(2.41-6.92) <0.001
98.6 (10.9) 98.2 (11.2) 0.351
60.9 (11.3) 62.2 (12.0) 0.007

“Difference between White British and Pakistani. tMean (SD); tmedian (IQR); IIn (%).

in White British children with associations in Pakistani chil-
dren somewhat closer to the null (Figure 1 and Extended data
Table 2*°). However, results look very similar in each group and
there was no statistical evidence that associations differed between
the ethnic groups (all p-values for interaction terms = 0.1).
Cord insulin also appeared positively associated with BMI in

White British children but not in Pakistani children, though
again, results are very similar and there is no strong statisti-
cal evidence for a difference. Associations between cord insu-
lin and TSF and SSF in White British and Pakistani children
were all close to the null. Similarly, associations of cord
leptin or insulin with SBP and DBP were close to the null
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Figure 1. Associations of cord leptin, cord insulin and birthweight with adiposity and blood pressure in White British and Pakistani
children at age 4/5 by ethnic group (models 1* and 2**). White circles: model 1*; black circles: model 2**. Values are differences in means
(95% Cl) of outcome per exposure unit or category. *Adjusted for offspring sex, age at measurement. **Adjusted for offspring sex, age at
measurement, maternal age, smoking in pregnancy, parity, early pregnancy BMI, maternal education, gestational age, mode of delivery, HDP,

GDM.

and consistent in both ethnic groups. Birthweight had similar
modest positive associations with all adiposity outcomes in both
Pakistani and White British children; associations with SBP
and DBP were close to the null in both groups.

Given the consistency of associations in Pakistani and White
British children we present the confounder adjusted (model
2) results for both ethnic groups combined in Figure 2
and Extended data Table 3*°. These show for associations of
cord leptin and insulin with all outcomes point estimates are
close to the null. Birthweight was weakly positively associated
with measures of adiposity (BMI, SSF, TSF) but associations
with SBP and DBP were close to the null.

Discussion

Consistent with our previous findings’, and wusing data
from a far larger sample of the BiB cohort (2355 children),
we have confirmed that cord leptin is higher in Pakistani

compared to White British children, suggesting greater fat-
ness at birth. Broadly consistent with other studies'®'® we have
shown positive associations of birthweight with BMI, SSF and
TSF in both White British and Pakistani children at age 4/5
years, but cord-blood leptin, a marker of fat mass'* and insu-
lin, a marker of fetal response to maternal gestational glu-
cose, showed little evidence of important associations with
anthropometric measurements. All of birthweight, cord leptin
or cord insulin had little evidence of important associations
with SBP and DBP at this age.

The modest associations of birthweight with all three of BMI,
SSF and TSF in childhood in both ethnic groups are consist-
ent with other studies (of largely White European popula-
tions) that show positive associations of birthweight with BMI,
fat mass and lean mass'®”. Our findings for associations of
cord leptin and insulin have some consistency with a previous
study of mostly White Europeans, that reported a weak positive
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Figure 2. Associations of cord leptin, cord insulin and birthweight with adiposity and blood pressure in White British and Pakistani

children combined (models 1* and 2**). White circles: model 1%
outcome per exposure unit or category. *Adjusted for offspring sex,

black circles: model 2**. Values are differences in means (95% CI) of
age at measurement. **Adjusted for offspring sex, age at measurement,

maternal age, smoking in pregnancy, parity, early pregnancy BMI, maternal education, gestational age, mode of delivery, HDP, GDM. Notes:
maternal age (years): continuous; smoking: smoking versus no smoking in pregnancy; parity: baseline 1; maternal BMI: difference in means
per 1 kg/m2; education: baseline 5+ GCSEs; gestational age (weeks): continuous; mode of delivery: LSCS versus normal delivery; HDP:
cases (either gestational hypertension or pre-eclampsia) versus non-cases GDM: cases versus non-cases.

association of cord leptin with markers of adiposity at age 9-11,
but not at age 17-18, and little evidence of cord-blood adi-
ponectin with adiposity at age 9-11, but a weak positive
association at 17-18'. Given the difference in body compo-
sition, greater risk of gestational and type 2 diabetes and of car-
diovascular diseases in South Asian compared to White European
populations'™, we hypothesized that there may be differences in
the relationships between cord leptin and insulin and childhood
adiposity and blood pressure. However, we did not find evi-
dence of ethnic differences and our results do not support
an important association of cord leptin or insulin with early
childhood adiposity or blood pressure.

Cord insulin may be a more direct reflection in the offspring,
of adverse intrauterine exposures and is likely to reflect
exposure to higher circulating maternal glucose. We have
previously found no evidence that maternal gestational fast-
ing glucose, post-load glucose or a diagnosis of GDM were
importantly associated with later offspring adiposity or blood
pressure or ethnic differences in these™®. Given those earlier
findings it is possibly unsurprising that we have found no
association between cord insulin and adiposity or blood pres-
sure in the same cohort. However, there may also be a genetic
influence on fetal insulin secretion®® and we had thought that

cord leptin or insulin might provide useful biomarkers for risk
prediction of future offspring adiposity and cardiovascular
health, particularly in South Asian children. Given the lack of
independent associations with outcomes in this cohort, it is
unlikely that these are useful biomarkers.

The strengths of our study include a large sample size with cord
blood samples and anthropometric measurements collected at
birth and at age 4/5. Further, we have been able to compare eth-
nic differences in children who were all born in the same mater-
nity hospital and are growing up in the same UK city, thus
eliminating any potential variation by geography or health serv-
ices. BiB has collected detailed information from participat-
ing families that has allowed important potential confounders
to be controlled for. Although our sample size is large, we may
lack statistical power to identify any ethnic differences, thus
even larger studies may be required to further explore this fur-
ther. That said our results did not suggest magnitudes of asso-
ciation that would likely be of public health importance. It
has been suggested that SSF is a valid measure of centrally
distributed fat and TSF of peripheral fat and these measures
are available for a large number of BiB children. However,
whilst skinfold measurements are feasible in large num-
bers, they may be less reliable than imaging techniques. We
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have included White British and Pakistani origin BiB children
as these are the two main ethnic groups in the cohort. Some
data are available for other ethnicities including other South
Asian groups but the numbers available for analyses were too
small for any meaningful analyses. As such our results may not be
generalisable to other South Asian groups.

Conclusion

Our results do not support the potential of either cord leptin
or insulin to be useful biomarkers for the prediction of future
offspring adiposity and cardiovascular risk in either White
British or Pakistani children. Overall, we found no statistical
differences between the ethnic groups for any of the associa-
tions tested. When both groups were combined, cord leptin and
cord insulin were not found to be associated with markers of
adiposity or BP at 4/5 years old. Further work is needed to bet-
ter understand potential early markers of cardiovascular health in
these two groups and any implications for prevention strategies
or targeted interventions to prevent obesity and reduce car-
diometabolic disease risk in later life and ethnic differences
in these. For the time being, other factors such as family
history and social-economic status may be more useful markers
of child adiposity and cardiovascular risk.

Data availability

Underlying data

Scientists are encouraged and able to use BiB data, which
are available through a system of managed open access. The
steps below describe how to apply for access to BiB data.

e Before you contact BiB, please make sure you have
read our Guidance for Collaborators. Our BiB execu-
tive review proposals on a monthly basis and we will
endeavor to respond to your request as soon as possible.
You can find out about the different datasets which are
available here. If you are unsure if we have the data that
you need please contact a member of the BiB team
(borninbradford @bthft.nhs.uk).

References
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* Once you have formulated your request please com-
plete the ‘Expression of Interest’ form available here and
send to the BiB Programme Director (rosie.mceachan@
bthft.nhs.uk).

e If your request is approved we will ask you to sign a
collaboration agreement and if your request involves
biological samples we will ask you to complete a
material transfer agreement.

Extended data

Harvard Dataverse: Associations of cord leptin and cord
insulin with adiposity and blood pressure in White British
and Pakistani children aged 4/5. https://doi.org/10.7910/DVN/
WDSBO0J¥.

This project contains the following extended data:
e Extended data for Associations of cord leptin Aug 2019
(containing Extended data tables 1-3).

e Flowchart Leptin paper Aug 2019 (study flow chart).

Reporting guidelines

Harvard Dataverse: STROBE checklist for ‘Associations of cord
leptin and cord insulin with adiposity and blood pressure in
White British and Pakistani children aged 4/5° DRAFT VERSION.

https://doi.org/10.7910/DVN/WDSBO0J*.

Data are available under the terms of the Creative Commons
Zero “No rights reserved” data waiver (CCO 1.0 Public domain
dedication).
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Harbindar Jeet Singh
Department of Physiology, Faculty of Medicine, Universiti Teknologi MARA Sungai Buloh Campus,
Selangor, Malaysia

In this study, the researchers aimed to ascertain whether cord blood leptin and insulin levels are
associated with the level of adiposity in children at age 4 to 5 years. The rationale provided for this
study was that the prevalence of total and central obesity is higher in adults of South Asian origin
living in UK. As these are often associated with insulin resistance, risk of T2DM and cardiovascular
disease, they wondered if leptin or insulin in cord blood could be used as early markers for these.
My comments on the study are as follows.

It is indeed a very challenging study to design and undertake, particularly when we know that the
source of leptin in cord blood is both from the fetus and placenta. Their contributions to the cord
blood leptin levels remain unknown. Any attempts at making correlations to outcomes later on in
life would therefore be a little difficult. Besides this, there are also numerous factors that influence
cord blood leptin levels. It is therefore not surprising that little or no significant association was
detected between the two ethnic groups. Nevertheless, it is an interesting study that certainly
adds useful information to the existing literature on this topic.

My other comments, which might be a little out of their aim of study, but nevertheless relevant,
however include:

o It would have been good if they had also included data on placental weight, cord blood
glucose concentration, maternal leptin levels, (although the latter may not influence the
levels of leptin in cord blood very much), gestational age and ponderal index. Whilst these
may not have altered their overall conclusion per se, these would have nevertheless aided in
better interpretation of some of the data.

o Inthe very early part of their discussion (page 6), the authors state the higher leptin levels
in the cord blood suggest of greater fatness at birth in neonates of Pakistani origin. I am not
too sure if this is convincingly supported by the data or that we can draw that conclusion
without the benefit of other required parameters. To begin with, the mean birth weight
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(presumably also the % body fat) of neonates of Pakistani origin was lower than that of their
white counterparts, and we would have therefore expected slightly lower cord blood leptin
levels in these neonates of Pakistani origin. But that was not the case. Now, cord blood
leptin concentration is known to correlate positively with birth weight, gestational age, birth
height, ponderal index and even gender. In fact, higher levels of leptin in female neonates
have been observed. From Table 1 it appears that there were more female infants in the
Pakistani origin group than in the white British group. Could this have accounted for the
higher cord blood leptin concentration in the Pakistani origin group? Smoking evidently
suppresses leptin secretion, as cessation of smoking has been associated with increased
circulating leptin levels in adults.There were more smokers in the white British group. How
much, how long etc, etc are not stated. Could smoking during pregnancy influence leptin
secretion, particularly from the placenta, if not from the fetus, and account for the lower
leptin level in the cord blood from the white British group? These are some of the thoughts
that come to mind immediately when perusing the data. Interestingly, there were more
women with gestational hypertension and pre-eclampsia in the white British group. Leptin
levels in serum and placenta are reportedly elevated in women with pre-eclampsia. Despite
this the mean cord blood leptin level was still lower in the white British women than that in
cord blood from women of Pakistani origin. It is also difficult to comment on the insulin
levels as both leptin and glucose influence insulin levels. Clearly, given that a number of
factors are known to influence cord blood leptin and insulin levels, these have to be taken
into consideration when attempting to establish any association between cord blood leptin
or insulin levels and adiposity or for that matter to any other condition in children or later
on in adulthood.
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Seeromanie Harding

Department of Nutrition Science, School of Life Course Sciences, Faculty of Life Sciences &
Medicine, King's College London, London, UK

This paper “Associations of cord leptin and cord insulin with adiposity and blood pressure in White
British and Pakistani children aged 4/5 years” is well written and helps to build the evidence base on
the topic, which is sparse in relation to ethnicity. It shows positive associations of birthweight with
adiposity indices in both White British and Pakistani children at age 4/5 years, but not with cord-
blood leptin, a marker of fat mass and insulin. There was also no evidence for associations of cord
leptin or cord insulin with blood pressure at this age.

The study design is appropriate for the research question posed, and the statistical analyses and
the conclusions drawn are adequately supported by the results. There are some minor issues that
could be addressed to strengthen the reporting.

o On page 3, the authors of the study mention that “Most studies have been small (<600
participants) and have reported positive and negative associations with childhood BML” Given
that only three studies have been published and reviewed by this study, it would be more
accurate to say that few studies have been published on the topic, and these reported
mixed results.

» On the same page (page 3), the authors mention that the analysis sample excluded children
that attended a school outside the city of Bradford. What is the number of those children?
How does attending a school in a neighbouring city affect the relationship between cord
leptin or cord insulin with adiposity and cardiovascular outcomes in White British and
Pakistani children? Were these children born and do they live in Bradford, but attended a
primary school in a neighbouring city? Does the inclusion of these children change the
reported results?

> On the issue of excluding 21.2% (n=635) of observations with missing data on the
exposures, confounders and outcomes; Were those children with missing data
systematically different from those children present in the complete case sample? The
authors state that their analyses lack statistical power to identify any ethnic differences
(page 7). If missing data are missing at random, multiple imputation could increase
statistical power.

Ethnic groups other than White British or Pakistani were excluded (n=858). It would be
helpful to report the ethnic composition of this excluded sample. Growing diversity of cities
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in the UK is lived experience, such that in the future diversity could arguably be a more
useful concept than conventional ethnicity labels. If included in the total - do the findings
change? These issues could make a useful discussion point.

In their conclusion, the authors highlight that “For the time being, other factors such as family
history and socio-economic status may be more useful markers of child adiposity and
cardiovascular risk.” However, no discussion is provided on the associations (and their
magnitude) between control variables and the outcomes of interest. Maternal education
was associated with both cord leptin/insulin and the outcomes of interest, but not with
housing tenure and receipt of welfare benefits. It would be interesting to add some
discussion around these findings. Was maternal education associated with housing tenure
or welfare benefits? Would a better measure of socio-economic circumstances been a
composite of all three indices to investigate associations with the extent of social adversity?

o Figure 2 - it is mentioned that birthweight is associated with all anthropometric outcomes
(BMI, SSF and TSF). Please check as the point estimates for BMI and SSF appear to cross 0.
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