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ABSTRACT

Background Childhood adiposity in developed
countries is often associated with lower socio-economic
position (SEP) of the family and neighbourhood.
However, the association of adiposity with SEP

varies with national income. The authors examined
whether childhood BMI was associated with family

or neighbourhood socio-economic characteristics in a
recently and rapidly developed Chinese population.
Methods The authors used multilevel modelling in
Hong Kong's population-representative ‘Children of 1997
birth cohort (n=8327) to examine the association of BMI
z-score and overweight (including obesity) at ages 611
years with parental education, mother’s birthplace, sex
and neighbourhood median income.

Results In 7108 (85 % successful follow-up) children,
boys were more adipose than girls. The association

of parental education with BMI z-score varied with
mother’s birthplace (p value for interaction 0.001). In
children of Hong Kong-born mothers, parental education
was negatively associated with BMI z-score (mean
difference —0.15, 95% CI —0.25 to —0.05 for highest
compared with lowest). However, in children of mainland
China-born mothers, parental education was positively
associated with BMI z-score (0.18, 95% CI 0.02 to

0.34 in the same comparison). Neighbourhood had no
association with BMI z-score.

Conclusions In this recently developed Chinese
population, there was no consistent association between
socio-economic characteristics and childhood BMI. Other
factors, such as experience of economic transition, as
proxied by mother's place of birth, exerted a modifying
impact. The cultural and biological mechanisms underlying
these sacio-historical intergenerational influences need

to be determined, so that effective interventions can be
implemented in China and elsewhere.

INTRODUCTION
Adiposity in children is a growing health concern
in developing and developed countries.! Precursors
to cardiovascular disease (CVD) such as, hyperten-
sion, dyslipidaemia and vascular abnormalities are
found in overweight children.?-¢ Childhood obe-
sity tends to track into adulthood,” where it is a
risk factor for CVD and for several cancers.”~!°
Even in slender adults, the cardiovascular risks
associated with adiposity are evident.” A higher
BMI in childhood is positively associated with
ischaemic heart disease (IHD) in adulthood, the
effect of which appears to be stronger in boys and
increases with age.®

In long-term developed countries, child-
hood adiposity is often associated with lower
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What is already known on this topic

» Childhood adiposity in developed countries is
often associated with lower socio-economic
position (SEP) of the family and neighbourhood.
However, the association of adiposity with SEP
varies with national income.

What this study adds

» In this recently developed Chinese population,
there was no consistent association between
socio-economic characteristics and childhood
adiposity. Other factors, such as experience
of economic transition, exerted a modifying
impact. Whether this is due to cultural
influences or the biological embodiment
of socio-historical influences needs to be
determined, so that effective interventions
can be implemented in China and elsewhere.

socio-economic position (SEP) both of a family!!
and of its neighbourhood.!' 1> However, this does
not always extend to minority populations, for
reasons which are unclear.!® * Currently, most
(275%) young (<5 years) overweight or obese chil-
dren live in low- and middle-income countries.! In
adults, the association between SEP and adipos-
ity differs with epidemiological stage,'?> 15 with
adiposity becoming associated with lower SEP
when the gross national product reaches about
US$2500 per capita.'® The change takes place first
in women and then in men, for reasons which are
unclear.’” In recently developed locations, such as
South Korea, SEP appears to be positively associ-
ated with adiposity in men, and negatively associ-
ated in women." Thus, the association of low SEP
and higher adiposity found in developed countries
may not be directly applicable elsewhere, partic-
ularly in places at the early stages of economic
development or in locations with a recent his-
tory of development. It is even less clear how this
change in the social patterning of adiposity takes
place in children, how quickly it follows economic
development, whether it is simply a reflection of
national income levels or whether there are other
potentially modifiable factors involved.
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Hong Kong has a developed postindustrial economy,
whose largely Chinese (>95%) population has experienced
recent and rapid economic development.’® The Hong Kong
Chinese population was largely formed by migration in
the mid-20th century from essentially preindustrial south-
ern China'® to Hong Kong where there was very rapid eco-
nomic development.? Since the 1980s, Hong Kong men have
increasingly married women from China rather than Hong
Kong.?? These women have experienced even more recent
economic transition,!? because socio-economic development
in China was very limited before the 1980s.1” Women from
mainland China have experienced very rapid socio-economic
transition from almost preindustrial conditions to a devel-
oped economy over their own lifetime, while women born
in Hong Kong have experienced the same transition over per-
haps one or two generations. We took advantage of a large,
contemporary, population-representative birth cohort in
this developed population with a very recent history of rapid
economic development to examine several related questions.
What was the association of family and neighbourhood SEP
with childhood BMI? Did the family’s pathway through
socio-economic development moderate the associations?
Did the associations vary with sex?

PARTICIPANTS AND METHODS

Setting and subjects: ‘The Children of 1997 birth cohort

The basis of this study is a large, prospective population-repre-
sentative cohort study initiated in 1997 by the Department of
Community Medicine, the University of Hong Kong and the
Department of Health, the Hong Kong Special Administrative
Region (SAR) Government, to investigate the effects of second-
hand smoke exposure on infant health and health service utili-
sation.?! In brief, the sampling frame consisted of all infants
born in April and May 1997 brought to one of any of the 49
Maternal and Child Health Centres (MCHC) of the Department
of Health for their first postnatal visit. For the index year, 92%
of infants born in Hong Kong visited the MCHC at least once,??
which provides free-of-charge preventive care and immunisa-
tions. Initially, the study recruited 8327 mother—infant pairs,
which corresponded to 88% of all births during the recruit-
ment period. In 2005-2006, we retrieved additional infor-
mation from the hardcopy MCHC records, including several
additional measures of SEP and anonymous addresses. We also
established linkage to routinely available data from the annual
Department of Health Student Health Services (SHS) examina-
tions, which enabled us to retrieve all weights and heights mea-
sured by trained nurses and recorded to the nearest 0.1 kg and
0.1 cm, respectively, until the end of March 2009.

Hong Kong is divided into 282 administrative units called
Tertiary Planning Units (TPUs), for which census data provide
demographic information on neighbourhood SEP. Anonymous
addresses were used to assign each child to a TPU. In cases
where the TPU could not be assigned from the anonymous
address, the address was checked by hand. If the latest address
was unavailable, the original address recorded at the first
MCHC visit, just after birth, was used.

Exposures

Highest parental education®® “* was used as a proxy for family
SEP and was categorised as <9th, 10th to 11th and >12th grade.
TPU median monthly income, taken from the 2001 population
census, was used as a proxy for neighbourhood socio-economic
characteristics and categorised as >HK$30 000, HK$20 000
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to <HK$30 000, HK$10 000 to HK$20 000 and <HK$10 000
(US$1=HK$7.8).2° Mother’s birthplace, recorded on the ques-
tionnaire at the baseline interview, was used as a proxy for
experience of the economic transition and pathway through
socio-economic development, and categorised as Hong Kong
or mainland China and other, because most of the mothers not
born in Hong Kong were born in mainland China.

Outcomes

The outcomes were overweight (including obesity) and sex-spe-
cific BMI z-score relative to the 2007 WHO growth standards®®
at ages 6-11 years from annual measurements. Overweight
(including obesity) was defined using the International Obesity
Task Force (IOTF) cut-offs as equivalent to an adult BMI of 25
or more,” because BMI is skewed and so as to be comparable
with other studies. The Akima package in R version 2.6.1 (R
Development Core Team, Vienna, Austria) was used to inter-
polate the WHO 2007 growth standards and the IOTF cut-offs

to obtain values on the day of measurement.

Statistical analyses

We used multilevel modelling adjusted for potential confound-
ers to assess the association of SEP proxied by highest parental
education and neighbourhood median income with childhood
BMI z-scores or the presence of overweight (including obesity),
from which mean differences in z-score and ORs, respectively,
with 95% Cls are presented. Children were nested within neigh-
bourhoods when examining the associations with BMI z-score
or overweight (including obesity) at specific ages. Multiple mea-
surements were nested by child when examining associations
using all available annual measurements from ages 6 to 11 years.
Whether the association of highest parental education with
overweight (including obesity) or BMI z-score varied with sex
and/or mother’s birthplace was assessed from the heterogeneity
of effect across strata and the significance of interaction terms.
We did not adjust for factors associated with SEP and BMI, such
as birth weight or breastfeeding, as these may represent some of
the intervening processes by which SEP is embodied.

There were 257 (4%) children missing highest parental edu-
cation, 1033 (15%) missing mother’s birthplace and 82 (1%)
missing neighbourhood median incomes. Multiple imputation
is the statistical gold standard, as the assumptions required
for validity of a complete case analysis are a superset of those
required for validity of a multiple imputation analysis.?®
Mother’s birthplace, parental education and neighbourhood
median income were predicted based on a flexible additive
regression model with predictive mean matching?® incorpo-
rating data on birth order, parental age, housing type, pre- and
postnatal secondhand smoke exposure, prematurity status,
size for gestational age and BMI z-scores at 3 months. We
imputed missing values in those chosen predictors 10 times
and analysed the 10 complete datasets separately. We sum-
marised the results into single estimated B-coefficients or
ORs with Cls adjusted for missing data uncertainty.?® As a
sensitivity analysis, we also carried out a complete case analy-
sis. Statistical analyses were performed using R version 2.6.1
(R Development Core Team) and Stata version 9.2 statistical
software (Stata Corp, College Station, Texas). A p value of less
than 0.05 was considered statistically significant. The study
obtained ethical approval from the University of Hong Kong—
Hospital Authority Hong Kong West Cluster Joint Institutional
Review Board and the Ethics Committee of the Department of
Health, Government of the Hong Kong SAR.

Arch Dis Child 2010;95:437—443. doi:10.1136/adc.2009.168542


http://adc.bmj.com/
http://group.bmj.com/

Downloaded from adc.bmj.com on November 22, 2010 - Published by group.bmj.com

Original article

RESULTS

At least one set of height and weight measurements between
age 6 and 11 years were available for 7108 children, that is,
85% of the original cohort, of whom 3357 were girls and 3751
were boys. The mean BMI z-scores at 7 and 11 years for boys
were higher than the 2007 WHO standards by 0.3 and 0.5,
respectively (corresponding to 0.5 and 1.1 kg/m? higher BMI
than the WHO standards). The mean BMI z-score was simi-
lar to the standards for girls at 7 years and higher by 0.1 at 11
years (corresponding to 0.3 kg/m? higher BMI than the WHO
standards). The prevalence of overweight (including obesity)
was 18.2% and 30.4% for boys at 7 and 11 years, respectively.
In girls, the prevalence of overweight (including obesity) was
11.5% and 17.2% at 7 and 11 years, respectively.

Figure 1A is a visual representation of the median BMI
z-score, at 6—11 years in Hong Kong for the TPUs where data
were available. The shading corresponds to the value of the
TPU-specific median BMI z-score with darker shades repre-
senting a higher BMI z-score. For comparison, figure 1B shows a
visual representation of median income in Hong Kong by TPU.
There were no clear areas of high BMI z-score, only sparse
patches without any particular pattern, although income had
a clear spatial pattern (figure 1B).

Table 1 shows the mutually adjusted associations of high-
est parental education, neighbourhood median income, sex
and mother’s birthplace with BMI z-score and the presence of
overweight (including obesity) at 7 and 11 years. There was lit-
tle correlation between highest parental education and neigh-
bourhood (correlation coefficient 0.26) or mother’s birthplace
(0.31). Consistent with figure 1, neighbourhood median income
was not clearly associated with BMI z-score or the presence of

(A) Median BMI z-

score
Highest T4
075
1]
Lowest l .'“ 3

-1

Median Income
(B)
=HK$30,000
HK$20,000-<%30,000
HK$10,000-<$20,000
<$10,000
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overweight (including obesity). However, at 11 years, highest
parental education was negatively associated with overweight
(including obesity).

The association of highest parental education with BMI
z-score or overweight (including obesity) at ages 6-11 years
varied with mother’s birthplace (p values for interaction 0.001
and 0.003, respectively as shown in table 2), but not with sex
(p values for interaction 0.14 and 0.84). The association of
mother’s birthplace with BMI z-score or overweight (includ-
ing obesity) also did not vary with sex (p values for interaction
0.16 and 0.13). Table 2 shows the joint associations of highest
parental education and mother’s birthplace with BMI z-score
and overweight (including obesity), adjusted for and stratified
by sex, using the offspring of Hong Kong-born mothers with
the lowest parental education as the reference. However, there
was little evidence that the joint association of highest paren-
tal education and mother’s birthplace with BMI z-score or
presence of overweight (including obesity) varied with sex (p
values for interactions 0.59 and 0.91). In the children of Hong
Kong-born mothers, there was a negative association of paren-
tal education with BMI z-score and overweight (including
obesity). In contrast, in the children of China mainland-born
mothers, there was a positive association, which was particu-
larly evident for BMI z-score, such that the children of China
mainland-born mothers with >12th grade highest parental
education had a BMI z-score higher by 0.18 (95% CI 0.02 to
0.34) compared with <9th grade highest parental education,
corresponding to a mean BMI higher by 0.35 kg/m? (95% CI
0.04 to 0.66 kg/m?). The pattern of associations was fairly
similar in boys and girls, with the clearest negative association
between parental education and BMI z-score in the daughters

Figure 1 Geographical distribution

of (A) median body mass index (BMI)
z-score at age 611 years in Hong Kong
(HK) and (B) median income by tertiary
planning units.
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years from a multilevel model nested by neighbourhood (tertiary planning units)

Adjusted* assaciations of sex, socio-economic position and mother’s birthplace with BMI z-score and overweight (including obesity) at 7 and 11

7 years 11 years
Overweight Overweight
BMI z-score (including obesity) BMI z-score (including obesity)
Mean BMI Mean BMI
n and SD B 95% CI OR 95% Cl and SD B 95% Cl OR 95% Cl

Sex

Girls 3357 15.7 (2.02) 0 1 17.9 (3.05) 0 1

Boys 3751 16.3 (2.41) 0.30 0.251t00.36 1.72 1.50 to 1.98 18.9(3.61) 0.48 0.42t0 0.54 2.08 1.85t02.34
Mother’s birthplace

Hong Kong 4632 15.9 (2.15) 0 1 18.3(3.34) 0 1

Mainland China/ 2476 16.2 (2.37) 013 0.06 to 0.20 1.32 1.17 to 1.54 18.6 (3.45) 0.07 —0.002 to -0.15 1.08 0.94t0 1.24

other
Highest parental education

=9th grade 2216 16.1 (2.35) 0 1 18.5 (3.56) 0 1

10th to 11th 3084 16.0 (2.27) 0.02 —0.05t0 0.09 0.97 0.85t0 1.18 18.4 (3.38) —-0.02 —0.09to 0.06 0.98 0.86t0 1.13

grade

=12th grade 1808 15.9 (2.05) -0.01 —0.09t0 0.08 0.89 0.73 t0 1.09 18.2 (3.12) —-0.06 —0.15t0 0.04 0.78 0.66 to 0.92
Neighbourhood median income (monthly)t

=HK$30000 538 15.8 (2.05) 0 1 18.1 (3.08) 0 1

HK$20000 to 1938 16.0 (2.24) 0.07 —0.05t00.19 1.23 0.91 to 1.67 18.4 (3.33) 0.05 —0.08t00.19 1.06 0.83t0 1.36

HK$30000

HK$10000 to 4595 16.0 (2.28) 0.08 —0.03t00.20 1.27 0.94t0 1.69 18.4 (3.45) 0.06 —-0.07t0 0.19 1.09 0.86to 1.39

HK$20000

<HK$10000 37 15.7 (2.04) -0.21 —0.83t0 0.40 0.44 0.06 to 3.45 18.6 (4.12) -0.21 —0.99t0 0.58 218 0.67 to 7.16

*Adjusted for all covariables in the table.

TUS$1, HK$7.8

Table 2 Joint associations of highest parental education and mother’s birthplace with BMI z-score and overweight (including obesity) at 6—11 years nested

by child and adjusted and stratified by sex

Highest parental education p Value for
=9th grade 10th to 11th grade =12th grade ::;T:::::?;:::::‘Iee“
Mother's p Value for  education and
Sex birthplace 3 95% CI 395% CI 95% CI trend mother’s birthplace
BMI z-score Al Hong Kong 0 -0.07  -0.17 t0 0.02 -0.15 -0.25t0-0.05  <0.01
Mainland China/  —0.01 -0.12t00.10 0.05 -0.07t00.16 0.17 0.01t0 0.34 0.04 0.001
other
p Value 0.91 0.02 <0.01
Boys Hong Kong 0 -0.02 -0.17t00.13 -0.12 —0.28t0 0.04 0.06
Mainland China/ 0.05 -0.12t00.23 0.14  -0.03t00.32 0.27 0.01t0 0.53 0.1 0.01
other
p Value 0.55 0.04 <0.01
Girls Hong Kong 0 -0.15  -0.28t0-0.02 -0.18 —-0.31t0-0.04 0.01
Mainland China/  -0.08 -0.23t00.07 -0.07 -0.23t00.08 0.04 —0.19t0 0.26 0.45 0.05
other
p Value 0.32 0.28 0.04
OR 95% CI OR 95% CI OR 95% CI
Overweight All Hong Kong 1 0.87 0.74t01.03 0.65 0.54t00.79 <0.01
(including
obesity)
Mainland China/ 0.92 0.76 to 1.12 0.98 0.80to1.20 1.001 0.76 to 1.32 0.42 0.003
other
p Value 0.38 0.18 <0.01
Boys Hong Kong 1 0.97 0.78 to 1.21 0.74 0.57 t0 0.94 0.01
Mainland China/ 1.02 0.79t0 1.32 119  0.91to1.55 1.15 0.79 to 1.67 0.25 0.02
other
p Value 0.93 0.07 0.01
Girls Hong Kong 1 0.72  0.55t00.93 0.55 0.40t00.74 <0.01
Mainland China/ 0.79 0.58 to 1.08 0.7 0.51t0 0.99 0.79 0.49t0 1.26 0.78 0.07
other
p Value 0.14 0.95 0.14

*Mean difference in z-score relative to 2007 WHO growth references at the age of 8.5 years; a difference in 1 unit change in BMI z-score is approximately equal to
1.8 kg/mZ in boys, and a difference in 1 unit change in BMI z-score is approximately equal to 2.1 kg/mZ in girls
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Appendix table 1 Complete case analysis (1=5999) showing joint associations of highest parental education and mother’s birthplace with BMI z-score
and overweight (including obesity) at 611 years nested by child and adjusted and stratified by sex

Highest parental education

=9th grade 10th to 11th grade =12th grade
p Value for  p Value for
Sex Mother’s birthplace 3 95% CI 3 95% CI 3 95% CI trend interaction
BMI z-score All Hong Kong 0 -0.11 —-0.21 to -0.002 -0.19 -0.30t0-0.08 <0.01
Mainland China/other ~ -0.004  -0.12t0 0.11 0.03 —0.09t00.16 0.18 0.01t0 0.36 0.07 0.002
p Value 0.96 0.01 <0.01
Boys Hong Kong 0 -0.04 —0.19to -0.11 -0.15 —-0.31t0 0.01 0.06
Mainland China/other 0.08 —0.09 to 0.26 0.15 —0.03t00.33 0.31 0.06 to 0.56 0.10 0.01
p Value 0.36 0.02 <0.01
Girls Hong Kong 0 -0.18 —0.31t0-0.04 -0.22  -0.36to-0.07 0.004
Mainland China/other ~ -0.10 -0.25t00.06  -0.10 —0.26 t0 0.07 0.03 —0.20t0 0.25 0.44 0.05
p Value 0.25 0.24 0.02
OR 95% CI OR 95% CI OR 95% CI
Overweight All Hong Kong 1 0.82 0.69t00.98 0.61 0.50t00.74 <0.01
(including
obesity)
Mainland China/other 0.90 0.74t0 1.10 0.95 0.76 to 1.17 0.98 0.73t0 1.31 0.47 0.005
p Value 0.28 0.13 <0.01
Boys  Hong Kong 1 0.90 0.81to 1.01 0.83 0.74t00.93 0.004
Mainland China/other 0.99 0.89t0 1.12 1.03 0.91to0 1.17 1.20 1.01t0 1.43 0.36 0.03
p Value 0.99 0.05 0.01
Girls Hong Kong 1 0.68 0.52t00.90 0.49 0.36t0 0.67 <0.01
Mainland China/other 0.76 0.55t0 1.04 0.69 0.49t00.97 0.79 0.49to0 1.27 0.90 0.09
p Value 0.09 0.99 0.09

*Mean difference in z-score relative to 2007 WHO growth references at the age of 8.5 years; a difference in 1 unit change in BMI z-score is approximately equal to
1.8 kg/m? in boys, and a difference in 1 unit change in BMI z-score is approximately equal to 2.1 kg/m? in girls.

of Hong Kong-born mothers and the clearest positive associa-
tion in the sons of China mainland-born mothers. A complete
case analysis produced similar results (Appendix table 1).

DISCUSSION

In this recently developed, population-representative Chinese
birth cohort, we found no clear association between SEP of
the family or neighbourhood and childhood BMI in the total
sample, perhaps because the associations varied with pathway
through socio-economic development. A negative association
between family SEP and BMI was most obvious in children
whose families had had longer experience of socio-economic
development, as indicated by a mother born in Hong Kong,
with a mean BMI at 8.5 years about 0.22 kg/m? lower in the
most educated compared with the least educated. This corre-
sponds to weight lower by about 0.37 kg for a child of average
height. In contrast, among children whose families had least
experience of socio-economic development, family SEP was
positively associated with BMI, with a mean BMI at 8.5 years
about 0.35 kg/m? higher, corresponding to a weight higher by
about 0.58 kg for a child of average height. There was no clear
association of neighbourhood SEP with BMI.

Despite using a large population-representative birth cohort
with high follow-up, our study has some limitations. First, about
16% of children had incomplete baseline data at first MCHC
visit, for which multiple imputations were used. In addition,
a complete case analysis produced similar results. Second, we
used the mother’s birthplace as a proxy for pathway through
the socio-economic transition because a large number of new
immigrants from China in Hong Kong currently are the wives of
Hong Kong residents.?* A better proxy might have been a more
detailed measure of the number of generations both parents’
families had spent in a developed environment. However, we do
not yet have such information. Third, we do not have maternal

Arch Dis Child 2010;95:437—-443. doi:10.1136/adc.2009.168542

BMIwhich is associated with childhood obesity.?” 2?30 However,
most women in Hong Kong are not overweight.?! Fourth, we did
not explicitly consider factors that may be socially patterned and
may also affect BMI, such as ill health, because our focus was the
social patterning of BMI itself. Moreover, we have only recently
re-established direct contact with this cohort, so we do not
have detailed information on their health status in childhood.
However, ill health is unlikely to explain the different associa-
tions between SEP and BMI by mother’s place of birth. Finally,
Hong Kong is a densely populated city, so we cannot make any
comparison between rural and urban settings.

To our knowledge, there are no studies directly comparable
with ours. Nevertheless; our findings in the children of moth-
ers born in China mainland are consistent with observations
from urban China, where a higher SEP is associated with adi-
posity.” They are also consistent with observations for immi-
grants and minorities in developed populations.!® 4 Similarly
our findings in the children of Hong Kong-born mothers are
consistent with the studies from long-developed, westernised
countries.!’ On the other hand, our findings are somewhat
less consistent with the observation that the association of
low SEP with adiposity emerges more quickly in women than
men as income levels rise with the economic transition,!® as
we found no clear differences by sex. However, we have previ-
ously suggested that pubertal influences, mediated by sex ste-
roids, are relevant to the sex-specific patterns of disparities in
obesity that emerge with economic transition.3?-3* Currently,
our cohort are too young for such pubertal influences to have
exerted any effect. Finally, our findings are also less consis-
tent with the association also seen in such locations between
higher BMI and lower-income neighbourhoods.'? 3% There are
several possible explanations for our findings.

The lack of association between SEP of the neighbourhood
and BMI may be a reflection of Hong Kong’s geography and
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history. Hong Kong is very small with a high population den-
sity and a well-established transport infrastructure, thereby
allowing for ease of movement between neighbourhoods.?
In addition, short housing tenure and little zoning of school
catchment areas may mean that children living in the same
neighbourhood may not share the same experiences and expo-
sures.? In addition, the Hong Kong population was formed
by migration from southern China in the mid-20th century,
with most housing being quite recent and concentrated in new
towns established in the last 20 or 30 years.!® As such, almost
all communities in Hong Kong are relatively new and may not
yet have developed a cohesive identity.

Differences in the association of family SEP with BMI by
mother’s birthplace suggest that the underlying mechanism
extends beyond access to resources. Women born in Hong
Kong may have a more ‘westernised’ outlook and stronger per-
ception that slimness is desirable.’¢ However, to what extent
these social attitudes determine BMI in children is debatable,
although children of this age would be strongly influenced by
their parents. Moreover, whether these social attitudes are
more than a reflection of actual social norms is rarely consid-
ered. Finally, for these social attitudes to have different asso-
ciations with childhood BMI by family SEP requires some
socially structured diffusion of innovations.?”

Social pressures affecting body weight may also be aug-
mented by physiological processes, which make some children
with a very rapid family history of economic transition more
vulnerable in an obesogenic environment. With several gen-
erations of socio-economic development and higher SEP, birth
weight could be higher, and the compensatory infant growth,
often associated with childhood adiposity that may occur in
lighter-born children, could be less pronounced. However, in
Hong Kong, although birth weight is associated with fam-
ily SEP,%° it is also higher in children of non-Hong Kong-born
mothers.®> Alternatively, there could be an endocrinological
pathway in early infancy, perhaps mediated by the simulta-
neous leptin surge, which may play a regulatory role in the
hypothalamus for lifelong appetite control.3¢ To what extent
this is mediated by social and environmental influences on
mothers postpartum, such as traditional practices after child
birth, in pregnancy or at earlier life stages is as yet unclear.
Nevertheless, effects on the early infancy leptin surge medi-
ated by cultural practices and earlier living conditions of the
mother or previous generations of her family would provide a
potential, if very speculative, biological explanation.

CONCLUSION

Our findings from a population with a recent history of eco-
nomic development suggest little consistent association
between lower family and neighbourhood SEP and higher
childhood BMI, perhaps because other factors such as the path-
way through socio-economic development may also play a role
possibly for cultural or biological reasons. Clarifying the rela-
tive importance of these factors is the key to the development
of effective interventions for the growing epidemic of adiposity.
Nevertheless, without further information, our findings clearly
demonstrate the importance of ensuring that any interventions
in our and similar settings take into account the heterogeneity
of the social patterning of overweight and obesity.
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