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Background: South Asian populations have high susceptibility to cardiometabolic diseases, with high adiposity for
a given Body Mass Index implicated. This study tested the adipose tissue overflow hypothesis that, compared to
White Europeans, South Asians have smaller, peripheral subcutaneous adipose tissue depots.

Methods: Subscapular, triceps and thigh skinfolds were measured at 6, 12, 18, 24 and 36 months in White British
(Number = 561) and British Pakistani (Number = 651) children in Bradford, England. Data were available for
1295 people. Linear spline models of the three skinfold trajectories were developed by ethnic and sex group to
allow exploration of mean temporal change between groups. Models were adjusted for birthweight, length of
gestation and gestational diabetes.

Results: 3-year trajectories differed between skinfold sites, with different patterns of growth observed. White
British and British Pakistani children had similar adjusted subscapular skinfold thicknesses. Adjusted triceps
skinfolds in British Pakistani boys and girls were mostly lower than White British children. British Pakistani
children had adjusted mean thigh skinfold thicknesses mostly lower than White British children.

Conclusion: Our study provides modest support for the adipose tissue overflow hypothesis. Replication in larger
birth cohorts and continuing consideration of the cardiometabolic impacts of potential differences are required.

difference for subscapular skinfold thickness, a measure of central
adiposity, is small or absent compared with other measures. This has led

1. Background

South Asians in the UK, and several other industrialised countries,
have a higher susceptibility to diabetes and cardiovascular disease than
White Europeans [1-3]. Their higher central obesity and adiposity for a
given body mass index (BMI) compared to White European (henceforth
White) populations is a contributor to this risk [4,5]. This fat distribu-
tion is apparently established early in life and possibly in-utero [6-10].
While South Asian newborns are smaller in most measurements, the

to the concept of the ‘thin-fat’ South Asian phenotype, described for
adults and children, i.e. low BMI but high fat content [1,5,6,11].

Both deep subcutaneous and visceral adipose tissue are positively
associated with dyslipidaemia and dysglycaemia whereas adipose tissue
in the lower limbs shows inverse associations with glucose and lipids
[12-14].The adipose tissue overflow hypothesis proposes that,
compared with White Europeans, South Asians have comparatively

* Corresponding author. School of Sport, Exercise and Health Sciences, Loughborough University, UK.

** Corresponding author.

E-mail addresses: e.petherick@lboro.ac.uk (E.S. Petherick), raj.bhopal@ed.ac.uk (R. Bhopal).

https://doi.org/10.1016/j.dsx.2025.103227

Received 14 May 2024; Received in revised form 16 April 2025; Accepted 20 April 2025

Available online 8 May 2025

1871-4021/© 2025 Research Trust of DiabetesIndia (DiabetesIndia) and National Diabetes Obesity and Cholesterol Foundation (N-DOC). Published by Elsevier Ltd. All rights are reserved, including those for text and data mining, Al
training, and similar technologies. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).


https://orcid.org/0000-0001-6778-8128
https://orcid.org/0000-0001-6778-8128
mailto:e.petherick@lboro.ac.uk
mailto:raj.bhopal@ed.ac.uk
www.sciencedirect.com/science/journal/18714021
https://www.elsevier.com/locate/dsx
https://doi.org/10.1016/j.dsx.2025.103227
https://doi.org/10.1016/j.dsx.2025.103227
http://crossmark.crossref.org/dialog/?doi=10.1016/j.dsx.2025.103227&domain=pdf
http://creativecommons.org/licenses/by/4.0/

E.S. Petherick et al.

small peripheral, superficial, subcutaneous adipose tissue depots so
excess energy is more readily stored in central adipose tissue depots,
especially deep subcutaneous and visceral compartments [15]. The main
evidence presented for this hypothesis, which has elicited much interest
and citation, was the lower triceps skinfolds in South Asians, with small
or no differences in subscapular skinfold at birth and in school children
[15], evidence supported by our published abstract [16]. Population
differences in anthropometry are thought to be partially driven by cli-
matic factors (see discussion). Among Sniderman et al.’s recommenda-
tions for testing this hypothesis were tracking the change of fat
compartment sizes in prospective cohort studies. The prediction was
that the superficial, subcutaneous adipose tissue compartments in South
Asians, especially in the legs, would be smaller than in White Europeans,
and that the expansion of the central fat compartments would occur
earlier. We measured trajectories of thigh, triceps and subscapular
skinfolds to test the adipose tissue compartment hypothesis in the sub-
sample of the Born in Bradford (BiB) cohort study in northern England
[17,18].

2. Methods

Women were recruited at the Bradford Royal Infirmary at 26-28
weeks gestation when a baseline questionnaire was completed. The full
BiB cohort recruited 12453 women comprising 13776 pregnancies be-
tween 2007 and 2010 and was broadly characteristic of the city’s
maternal population in terms of age, deprivation and ethnicity [18]. The
subsample, known as BiB1000, was recruited between August 2008 and
March 2009 with examinations of children at approximately 6, 12, 18,
24 and 36 months of age [17]. Analyses presented here are for the British
White and British Pakistani groups as numbers in other ethnic groups
were too small (<75 infants in each group). Of the 1917 women eligible,
1735 consented but 28 were excluded as they had twin births, leaving
1707. Of them 1305 (76.5 %) completed the 6-month visit (age range at
visit: 4.9-9.4 months), 1286 (75.4 %) the 12-month visit (age range at
visit: 10.7-18.3 months), 1263 (74.0 %) the 18-month visit (age range at
visit: 15.2-22.9 months), 1201 (70.4 %) the 24-month visit (age range at
visit: 23.4-28.5 months) and 1232 (72.1 %) the 36-month visit (age
range visit: 35.4-40.6 months).

Ethnicity classification followed the categories and nomenclature in
the census for England and Wales 2001, including capitalisation of
ethnic group categories, and utilised established concepts and principles
[19,20]. The ethnicity of the children was based on mother’s
self-defined ethnicity in the baseline questionnaire.

The infants were visited at home or in clinics where further ques-
tionnaires were completed by the mother or other parent or guardian
and measures including skinfolds were made [17]. Measurements of
subscapular, triceps and thigh skinfolds were obtained by trained study
administrators using Harpenden Calipers (Holtain Ltd) on the left side of
the body. Data on skinfolds, sex and ethnicity were available for 1321
children with a median of four measurements per child for triceps
(interquartile range (IQR) 3-5) and subscapular (IQR 3-5) and three for
thigh (IQR 3-5).

2.1. Statistical analyses

Skinfold measurements comprised a nested measurement where, for
analysis, level one is the skinfold measurements over time and level two
is the infant. Such measures are autocorrelated and not independent,
requiring multilevel modelling. We followed previously published
methods to investigate skinfold trajectories between Pakistani and
White British children in the Born in Bradford cohort [21]. Our models
allowed for the change in the measurements over time and used all
available data and a missing-at-random assumption. The proportion of
missing values, under 10 % for the skinfolds, is shown in supplementary
material appendix 1. The models allowed for individual variation in
growth trajectories, with random effects allowing each individual to
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have different intercepts and slopes.

Fractional polynomial models determined the best fitting average,
smooth growth patterns in skinfolds. This enabled modelling of the
relationship between the outcome and continuous covariates. The
continuous covariate, e.g. age, was raised to combinations of powers,
creating multiple curves and increasing flexibility compared to standard
polynomials [22,23]. Powers of —2, —1, —0.5, 0, 0.5, 1, 2, 3, were
examined using the fp command in Stata (where a power of zero is the
log function) within the multilevel framework and the best model
determined for each of the three skinfolds. [24]. An example of the full
model notation and example STATA code for models used can be found
in the supplementary material (appendix 1).

We then created linear spline models within a multilevel model
framework using the mkspline command in Stata for the splines and the
mixed command for the multilevel models [24]. These models allow
distinct slopes at different time periods to account for different growth
velocities at different time periods. As no previous studies utilising these
methods for skinfold trajectories were found, we calculated the best
fitting time periods for knot point placement, firstly, by visual inspection
of the models. Secondly, we created a range of models including (i) a
linear model with no knot point, (ii) restricted cubic spline models, (iii)
models with a single knot point at months 5-39 months and (iv) models
with the placement of the first knot point at ages 5, 6, 7, 8, 9 and 10
months and then with all combinations of a second knot point at 7-39
months. Models were then compared and the model with the lowest
corresponding Akaike’s Information Criterion (AIC) selected as the best
fitting, most parsimonious model. This same process was repeated
separately for each skinfold site. These results of these analyses can be
provided upon request.

We then created models for each of subscapular, triceps and thigh
skinfold, firstly using spline terms only. Secondly, sex and ethnic dif-
ferences in growth trajectories were examined by fitting interaction
terms between ethnic and sex groups (four groups: White British and
British Pakistani boys, White British and British Pakistani girls) with the
parameters from these interactions indicating whether there were dif-
ferences in starting skinfold measurements or growth in each time
period. Finally, models were adjusted for additional potential con-
founding and/or mediating variables of maternal education, body mass
index (BMI), gestational diabetes, parity, hypertension, smoking, and
length of gestation; and child’s birthweight and length.

Mean differences in growth per spline period between groups are
shown as the British Pakistani group minus the White British (reference)
group by sex, and presented with the corresponding 95 % confidence
interval of the difference.

3. Results

The key results for this paper are summarised in adjusted trajectories
in Figs. 1-3 and Table 1. Appendix 2 provides supplementary informa-
tion as follows: Table S1 summarises the availability of skinfolds data,
Table S2 the unadjusted ethnic differences of the measures at each of the
measurement points (6, 12, 24 and 36 months), Table S3 the charac-
teristics of the sample including variables used for adjustment, and S4-6
the unadjusted differences including both at the spline points and at the
measurement times.

Data on one or more skinfolds were available for 1295 people with a
minimum of 1179 participants (subscapular). Comparing the back-
ground characteristics of White British and Pakistani British mothers
and/or British Pakistani boys and girls in this sub-cohort we observed in
appendix 2, Table S2: higher birth weights, similar length, similar
gestational weeks of pregnancy, lower parity, similar maternal hyper-
tension, lower gestational diabetes, higher maternal smoking, more
obesity, and complex differences in educational attainment. These pat-
terns are similar to those reported in the larger Born in Bradford study
[18,25]. Given such differences we prioritised adjusted findings.
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Fig. 1. Adjusted subscapular skinfold trajectory models for boys (above) and girls (below) UCI- Upper confidence interval, LCI- Lower confidence interval.
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Fig. 2. Adjusted triceps skinfold trajectory models for boys (above) and girls (below) UCI- Upper confidence interval, LCI- Lower confidence interval.
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Fig. 3. Adjusted thigh skinfold trajectory models for boys (above) and girls (below) UCI- Upper confidence interval, LCI- Lower confidence interval.
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Table 1

Adjusted differences by sex in skinfold thickness (mm) at 6-months and in
growth rates (mm/month) by spline period, stratified by ethnic group (British
Pakistani minus White British) and skinfold site.

Adjusted for child’s birthweight, length, smoking,
maternal BMI, length of gestation, maternal education,
gestational diabetes, parity and hypertension

Time period (months) Mean difference (mm) 95 % CI
Subscapular skinfolds

Boys 6 months 0.97 0.18 to 1.77
Spline1  6-13 months 0.06 —0.09 to 0.20
Spline 2 13-21 months  —0.37 —0.49 to —0.24
Spline3  21-41 months  —0.03 —0.10 to 0.03
Girls 6 months 1.53 0.78 to 2.29
Spline1  6-13 months 0.17 0.09 to 0.25
Spline2  13-21 months  —0.18 —0.25 to —0.10
Spline 3  21-41 months  0.06 0.02 to 0.10
Triceps skinfolds

Boys 6 months —0.55 —0.69 to —0.41
Spline1  6-11 months 0.22 —0.07 to 0.50
Spline2  11-23 months  —0.43 —0.58 to —0.29
Spline3  23-41 months  0.06 —0.06 to 0.18
Girls 6 months —0.30 —0.45to —0.15
Spline1  6-11 months 0.40 0.25 to 0.56
Spline2  11-23 months  —0.18 —0.26 to —0.10
Spline 3 23-41 months  0.04 —0.03t0 0.11
Thigh skinfolds

Boys 6 months —0.63 —0.92 to —0.35
Spline1  6-13 months 0.24 —0.14 to 0.63
Spline2  13-16 months —1.86 —2.67 to —1.04
Spline 3 16-41 -0.23 —0.36 to —0.09
Girls 6 months 0.77 0.45 to 1.08
Spline 1 6-13 months 0.70 0.48 to 0.92
Spline2  13-16 months  —0.95 —1.41 to —0.48
Spline3  16-41 months  —0.01 —0.09 to 0.06

3.1. Knot points and skinfold thickness trajectories

The best fitting knot points, based on model AIC results, were found
to be at 13 and 21 months for subscapular skinfolds, 11 and 23 months
for triceps skinfolds, and 13 and 16 months for thigh skinfolds.

3.2. Subscapular skinfolds

Fig. 1 shows that White British (black lines) and British Pakistani
children (red lines) had subscapular skinfold thicknesses with incon-
sistent variation over time and overlapping 95 % confidence intervals,
and such inconsistency is confirmed in Table 1 (and, Supplementary
Table S4 which provides analysis of the unadjusted differences both at
the spline points and the measurement points).

Table 1 shows that adjusted growth rates in subscapular skinfold
thickness varied at the spline points. In British Pakistani boys, growth
was slower than in White British boys between 13 and 21 months, and
similar at the other two spline periods between 6 and 13 months and 21
and 41 months. In British Pakistani girls, growth was faster than in
White British girls at spline 1 between 6 and 13 months; spline 3 be-
tween 21 and 40 months; but slower at spline 2 between 13 and 21
months.

3.3. Triceps skinfolds

Fig. 2 shows that White British (black lines) and British Pakistani
children (grey lines) had fairly consistent differences in triceps skinfold
thicknesses despite sometimes overlapping 95 % confidence intervals,
with the skinfolds in British Pakistani boys and girls mostly being lower
throughout the study period (consistent with the adjusted results in
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Table 1 and Supplementary Table S5 which provides analysis of the
unadjusted differences both at the spline points and the measurement
points).

Table 1 shows that adjusted growth rates in triceps skinfold thickness
in British Pakistani boys’ growth were lower than in White British boys
at spline 2, between 11 and 23 months and similar during the other 2
spline periods from 6 months to 11 and 23-40 months respectively. In
British Pakistani girls, the growth rate was higher than in White British
girls at spline 1 between 6 and 11 months; lower at spline 2 between 11
and 23 months; and near identical at spine 3 from 23 to 40 months.

3.4. Thigh skinfolds

Fig. 3 shows that British Pakistani children (grey lines) had adjusted
mean thigh skinfold thicknesses mostly lower than in White British
(black lines) with often overlapping 95 % confidence intervals (consis-
tent with adjusted results in Table 1 and Supplementary Table S6 which
provides analysis of unadjusted differences both at the spline points and
the measurement points).

Table 1 shows that adjusted growth rates in triceps skinfold thickness
in British Pakistani boys were lower than in White British boys at spline
periods 2 and 3, growth between 13 and 16 and 16 and 40 months
respectively, while higher at spline 1 growth between 6 and 13 months
(95 % confidence interval included zero). In British Pakistani girls,
growth was lower than in White British girls at spline 1 growth between
6 and 13 months, and lower at spline 2 between 13 and 16 months y, and
near identical at spline 3, growth between 16 and 40 months.

4. Discussion
4.1. Principal findings

We found some differences between UK-born Pakistani and White
British children in skinfold thickness and trajectories in early life. The
skinfold differences were partially consistent with Sniderman et al.’s
adipose tissue compartment hypothesis i.e., in British Pakistani
compared with White British children we observed mostly, but not
entirely consistently, smaller triceps and thigh skinfolds in boys and girls
across the 3 year trajectory. While we observed similar, but not higher,
subscapular skinfolds in boys and girls the pattern was consistent with a
relative deficit of peripheral adipose tissue as predicted by Sniderman
et al. and in line with recent reviews [14,15]. Overall, however, support
in favour of the hypothesis was modest. We summarise the strengths and
limitations of our study at the end of the discussion.

4.2. Findings in the context of the scientific literature

Differences in body composition internationally were established in
the 19th century including Bergmann’s Rule of 1847 that body mass
index increases in cooler environments [26]. Allen’s Rule of 1877 states
that the exposed portions of the body including the limbs decrease in
cooler environments [26]. Birthweight follows these rules i.e. higher in
cold climates. Similarly, central skinfolds (subscapular) are thinner in
cold climates, and triceps is thicker possibly also related to climate [26,
271]. Wells proposed that the distribution of body fat is an evolutionary
response to the pattern of infection e.g. gastrointestinal disorders, which
he argues are particularly common in South Asia, lead to central depo-
sition of fat [28]. In comparing South Asian and White European pop-
ulations in both the scientific literature and in work within the Born in
Bradford Cohort Study we have found some important conformity with
rules about body composition and climate established in the 19th cen-
tury including lower thresholds for healthy BMI, lower birthweight, and
smaller peripheral skinfolds, particularly the triceps. We discuss this
further below. Ethnic differences in birth weight and deposition of fat
may, therefore, partially reflect evolutionary, genetic factors that would
continue across generations.
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Our work supports and adds to a recent systematic review on over-
weight/obesity in South Asian children in finding a complex picture
[29]. Gulliford et al. reported higher subscapular skinfold thicknesses
and lower triceps thicknesses in Indo Trinidadian children living in
Trinidad and Tobago in 1990 compared with the 1990 British National
Study of Health and Growth. They had no measures of lower limb
skinfolds [30]. Our data on triceps aligns with theirs but those on sub-
scapular skinfold thickness do not.

Sletner et al. in Norway, using maternal place of birth as an indicator
of ethnicity of the baby and combining boys and girls found that thigh
skinfolds at birth were slightly smaller in infants of mothers born in
Pakistan, (N = 87; 5.4 mm) compared with infants of Western Europeans
(N = 229; 6.0 mm), and Sri Lankan/Indian origin (N = 49; 6.0 mm) [7].
This pattern of smaller skinfolds in Pakistani babies was observed in
subscapular, triceps and suprailiac skinfolds indicating thinness. The
British Pakistani babies in Bradford were also lighter, longer and thereby
thinner than White British ones. This aligns with Bergmann’s rule [26].
Our study, by contrast to Sletner et al.’s, showed similar subscapular
skinfold thickness and mostly, but not consistently, lower peripheral
skinfolds in Pakistani babies across the three year trajectory, in line with
Allen’s rule [26]. A study in New York found differences in thigh skin-
fold thickness around birth by gender and ethnicity categorised as
Caucasian, Hispanic, African American and Asian but the latter com-
bined South and East Asian hindering direct comparisons with our study
[31].

Thigh skinfold data have been studied rarely in South Asian adults.
McKeigue et al. showed in a cross-sectional study that South Asian
women had higher BMIs than European women and larger subscapular
and suprailiac skinfolds, but similar thigh and suprapatellar skinfolds [4,
32]. Our data, together with the literature cited above, suggest that the
phenotype of small peripheral skinfolds relative to central skinfolds as
described by McKeigue et al. in adult South Asians in London may evolve
in early life [4,16,32].

We found no other comparable studies describing temporal skinfold
trajectories. We observed that trajectories varied, albeit inconsistently
over time and by sex, across ethnic groups. These observations require
corroboration in larger studies.

4.3. Implications, conclusions and future research

Public health strategy to control the epidemic of cardiometabolic
diseases in South Asians emphasises adiposity, including a re-setting of
norms [33]. Central adiposity is a long-established contender as a key
underlying causal factor for South Asians tendency to cardiometabolic
disorders [1,4]. The idea that the problem in South Asians, as in other
populations, may be as much a deficit of potentially protective periph-
eral adipose tissue, as one of excess detrimental central fat, is relatively
new. [11]°1!® The IDF has long-standing guidelines that in South Asian
adult men the waist size should be < 90 cm compared to 98 cm in White
men (80 cm for all women) [34]. The Indian Society of Cardiologists has
declared Indians are obese at a BMI of 25 kg/m? [35]. This reasoning has
potential consequences for infants and children but a review concluded
that action on children would be premature [36]. Previously, in the Born
in Bradford Cohort Study we reported physical and biochemical (leptin)
evidence for a relative high fat mass in babies at birth [10,11,37] Our
current data suggesting ethnic differences, albeit limited and somewhat
inconsistent, in the distribution of adipose tissue, add to the evidence.
The evidence base needs strengthening before drawing policy conclu-
sions for children.

In their review of obesity in South Asian children El Sayed et al.
concluded that future studies should be longitudinal, disaggregate broad
ethnic groups, and provide a variety of metrics [38]. Our work is in line
with El Sayed et al.’s and Sniderman et al.’s recommendations [15].
Given the limited scientific literature cited above, and our findings on
skinfold trajectories, we invite more attention to the changing distri-
bution of body fat across the life course by ethnic group, and greater
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focus on peripheral fat with further evaluation of Sniderman et al. adi-
pose tissue compartment hypothesis [13,15,39,40].

4.4. Strengths of the study

The key strength of the study is provision of scarce, comparative,
longitudinal data on skinfolds in children. Few studies have reported on
ethnic differences in skinfold thicknesses in children and, to our
knowledge, none provided skinfolds across time. The thigh data were
collected specifically to help test the hypothesis proposed by Sniderman
et al. especially given evidence of lower limb adipose tissue being pro-
tective rather than harmful [12,13,15]. Although Sniderman et al.’s
paper has been heavily cited and their hypothesis has captured atten-
tion, the literature reviewed above and our findings, indicate that na-
tional public health policy on this matter would be premature. This does
not preclude individuals and their health advisers from continuing to
emphasise body fat distribution as part of a health maintenance pro-
gramme. Our analysis method shows patterns of growth expressed as
trajectories, with some apparent differences between ethnic groups.
These observations suggesting varying trajectories require further
exploration. Other strengths include the population setting, the high
response rates, a sample size larger than other studies and analysis
methods that took account of missing data as well as the analysis of
growth trajectories [17,21].

4.5. Limitations of the study

Weaknesses of our study include the lack of data on other skinfolds
and data analysis starting at 6 months as the study was embedded in
routine clinical practice and collecting thigh skinfold data at delivery
was judged impractical [18]. Skinfold measurements have substantial
inter- and intra-observer variation though the thigh skinfold is possibly
the most reproducible [41]. We have no other anthropometric measures
of body fat including separating superficial and deeper layers of sub-
cutaneous fat or visceral fat [15]. Subscapular skinfold is our only
measure of torsal/central fat.

We have used highest level of maternal education as a measure of
socio-economic status within this study as, unlike other measures, it was
well reported by study participants with similar completeness across
ethnic groups. Previous research has demonstrated that educational
attainment is strongly associated with health-related attitudes, beliefs,
values and behaviours [42]. This measure was less prone to differences
in missing data by ethnicity within the cohort compared to other mea-
sures such as household income or maternal employment status. We
acknowledge that this measure does not reflect all aspects of
socio-economic status.

Systematic bias whereby measurements were made differently in
British White and Pakistani children is unlikely with no evidence of this
across measures and sexes. Our measures stopped at 3-years, while
ideally, they would be on a longer timescale. Some of the differences had
considerable statistical uncertainty, and some were small in absolute
terms. We did not combine the results from boys and girls because of sex
differences in fat metabolism and storage. This analysis focused on
ethnic differences rather than those by sex. We have observed some
potentially interesting and important differences by sex which may
deserve more detailed analysis and discussion in a future paper. Larger
and more detailed studies will be required to examine interactions and
dissect the potential causal roles of covariates in our models e.g. whether
confounders or moderators. Our data were collected in 2011 and the
patterns of obesity are likely to have changed since then and may have
affected skinfold variations by ethnic group.

Ethical approval

Approval was granted by Bradford Research Ethics Committee (Ref
07/H1302/112).
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What is known about this research topic?

In adulthood people of South Asian origin have greater central
adiposity and a greater risk of developing metabolic disease than White
populations.

What this study adds and future implications

This study found that some of these differences in adiposity begin in
early childhood. Future studies are needed to both replicate these
findings and explore longer term trends.

Novelty statement

This study is, to our knowledge, the largest prospective cohort study
investigating the adipose tissue overflow hypothesis. It is the first to
report changes in body skinfold distribution over time in the first three
years of life, comparing a South Asian and a British White population. As
such, it adds novel information on the development of variations in body
fat distribution measured by skinfolds in childhood.

Clinical relevance

Health professionals advising on the prevention and control of car-
diometabolic diseases, especially in South Asian populations, emphasise
the importance of body fat distribution, particularly fat deposited within
and around the abdomen. The adipose tissue compartment hypothesis
provides an explanation of why South Asian populations particularly,
but not uniquely, have relatively small quantities of peripheral fat and
relatively higher quantities of central fat in comparison with European
origin White populations. The hypothesis has proven of interest and is
widely cited and discussed. This paper adds new information to a sparse
research literature about whether patterns of central body fat distribu-
tion arise in childhood and if so, how they change within the first three
years of life. The authors conclude that there is still insufficient evidence
to justify public health policy but this new research supports clinicians
advocating for the avoidance of central obesity from early childhood
onwards.
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