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Variation in the Socioeconomic Gradient of Obesity 
by Ethnicity – England’s National Child Measurement 
Programme
Claudia Strugnell 1, Shireen Mathrani2, Loretta Sollars3, Boyd Swinburn4, and Vicky Copley2

Objective: This study examined the prevalence and risk of overweight/ 
obesity among expanded ethnicity categories within boys and girls in England 
and the differential influence of socioeconomic position using the 2015/2016 
and the 2016/2017 cycles of the National Child Measurement Programme.
Methods: This cross-sectional and descriptive study examined surveil-
lance data of weight status among primary school children in England. 
Data were pooled across data collection years, representing 1.25 million 
children in Reception (aged 4-5 years) and 1.1 million children in Year 6 
(aged 10-11 years). Ethnicity was classified according to National Health 
Service definitions, and child residence was used to calculate quintiles 
of Income Deprivation Affecting Children Index. Measured weight sta-
tus was classified using the International Obesity Task Force’s definition. 
Logistic regression models were run for each sex and year group.
Results: Within each sex, ethnicity- and socioeconomic-specific dif-
ferentials in overweight/obesity prevalence were evident. For example, 
among the five most populous ethnic groups in the most deprived quin-
tile, 26.8% of White British girls in Reception had overweight/obesity 
compared with 20.7% of girls with Pakistani, 31.2% with Black African, 
17.1% with Indian, and 22.2% with any Any Other White (e.g., White 
European) background.
Conclusions: Ethnicity had an independent influence on overweight/
obesity risk after adjustment for socioeconomic position.

Obesity (2020) 28, 1951-1963. 

Introduction
The current burgeoning obesity epidemic is projected to have long-term adverse conse-
quences on health expenditure and prevalence of noncommunicable disease (particularly 
type 2 diabetes, cardiovascular disease, and specific cancers) globally (1). Prevention 
throughout childhood is of critical public health importance (2) not only to reduce the 
acute and chronic conditions associated during childhood (3) but also to avert adult obesity 
because of the high degree of persistence into adulthood (4). In England, the 2016/2017 
National Child Measurement Programme (NCMP) found that 22.6% of children in 
Reception (first year of formal primary school education; aged 4-5 years) and 34.3% of 
children in Year 6 (aged 10-11 years) had overweight or obesity (5).
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Study Importance

What is already known?

►	 Inequalities in childhood obesity risk relat-
ing to ethnicity and socioeconomic posi-
tion have previously been observed, with 
the most disadvantaged socioeconomic 
and/or minority population typically with 
the highest rates of overweight/obesity.

What does this study add?

►	 In this nationally representative sample 
of children living in England, those in 
the most disadvantaged socioeconomic 
quintile typically had the highest risk for 
overweight and obesity, although ex-
ceptions to this rule were evident. For 
example, for Black African children, the 
socioeconomic disparity in overweight/
obesity risk was largely removed, high-
lighting that other environmental and/or 
cultural factors are driving risk.

►	The highest prevalence among the 
most deprived children in Reception 
was White Irish girls (32.8%) and boys 
(24.9%) and among Year 6 children 
was Black Caribbean girls (45.5%) and 
Bangladeshi and Any Other Asian boys 
(38.0%).

How might these results change the 
focus of clinical practice?

►	Widening inequalities highlight the need 
to implement culturally appropriate inter-
ventions. Interventions need to be cul-
turally sensitive and led by researchers, 
practitioners, and community members 
from within these communities.

mailto:
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Inequalities in childhood obesity risk relating to ethnic background 
(6,7) and socioeconomic position (SEP) (8,9) have been observed in 
many developed economies. In these countries, the children in the most 
socioeconomically disadvantaged strata or from minority ethnic groups 
typically have higher rates of overweight and obesity. Although con-
jecture exists (10) as to whether or not childhood obesity rates have 
in fact plateaued in several developed countries (11), what is clear is 
that the inequalities in prevalence are widening. In England, for exam-
ple, the disparity between the least and most deprived children wid-
ened between the 2006/2007 NCMP wave (4.5% difference in obesity 
prevalence) and the 2016/2017 NCMP wave (6.0% difference in obe-
sity prevalence) (5). However, it is important to highlight that socio-
economic position can have both protective and negative outcomes 
regarding adiposity because of the fact that it is a multifaceted construct 
(commonly incorporating educational attainment, income, occupation, 
etc.) (6). Similarly, ethnicity (commonly defined as “a large group of 
people who have the same national, racial, or cultural origins, or the 
state of belonging to such a group” (12)) has both protective and neg-
ative influences, with one multinational study (>67 countries) finding 
that national culture alone explained 53.5% to 62.4% of the variance in 
BMI among adults (13). A recent framework exploring pathways for 
racial/ethnic and migrant inequalities in obesity by Kumanyika (14) 
highlights the intersection of pathways that produce obesity along-
side pathways that produce inequalities. In this model, national-level 
contexts (e.g., social, economic, health system, food system, environ-
mental, national culture, and historical contexts) intersect with race/eth-
nicity, SEP, and/or migrant status with intermediate health determinants 
(e.g., stress and trauma, poverty, oppression, discrimination, genetic 
and behavioral drivers, cultural practices and values, and inadequate 
health and social care) to influence obesity risk (14). This highlights the 
complex interplay of social, economic, historical, and cultural forces 
across different ethnic groups, which requires further investigation to 
prevent inequalities from widening.

Examinations of the interplay between SEP among specific ethnic 
groups have revealed contrasting findings (6,7), which suggests that 
risks posed are not linear for all population groups. For example, 
the nationally representative Early Childhood Longitudinal Study, 
Kindergarten Class of 1998-1999 in the United States found that the 
least deprived (highest SEP children) had lower initial BMI z scores 
among non-Hispanic White children (males and females) but higher 
BMI z scores for non-Hispanic Black males, but not females, in kin-
dergarten (aged 5.6 ± 0.35 years) (6). In addition, detailed examina-
tion of the nationally representative US National Health and Nutrition 
Examination Survey 2001-2010 waves found that after adjustment for 
neighborhood SEP, the disparities in childhood overweight and obesity 
prevalence compared with non-Hispanic White children largely dissi-
pated (7). These studies highlight that those who were among the most 
deprived were more likely to be from ethnic minority groups, and that 
it was levels of deprivation driving obesity risk rather than ethnicity 
drivers.

In the UK, examinations of the combined influence of SEP and eth-
nicity are limited, and these constructs are often examined in iso-
lation. A systematic review of ethnic differences in obesity among 
UK children found just under half of the included studies (14/29) 
indicated differences in BMI by ethnic group; however, no common 
agreement regarding which ethnic groups had the greatest risk was 
observed (15). Several studies have described a higher risk for Asian 
children (16-24) or Black ethnic groups (18-20,24-26), and others 
have described lower risk for Asian (26,27) and Black ethnic groups 

(23). Previous analyses of the 2015/2016 NCMP data found that, 
compared with White British children, Asian children in Reception 
and Year 6 had significantly lower BMI z scores after adjustment for 
SEP and rurality (28), whereas children from Black ethnic groups 
had significantly higher BMI z scores compared with White British 
children (28). Within the available literature, there is a need to fur-
ther examine the combined influence of sex, SEP, and ethnicity on 
childhood obesity risk, particularly with expanded categories of 
ethnicity to curtail the compression of diverse cultural and ethnic 
groups into broader structures. Therefore, in this study, we aimed to 
examine the prevalence and risk of overweight and obesity using the 
recent (2015/2016 and 2016/2017) nationally representative cycles 
of the high-participation-rate (≥95%) (5,29) NCMP within England. 
It was hypothesized that the relationship between SEP and obesity 
risk would be nonlinear among specific ethnic groups, with evidence 
of sex-specific relationships.

Methods
Study design, population, and setting
The NCMP is a nationally mandated surveillance program in England 
that collects direct measurement of children’s height and weight among 
Reception (aged 4-5 years) and Year 6 (aged 10-11 years) students, 
using this to monitor overall prevalence levels of obesity, trends, and 
changes in population weight status (30). The program, which began 
in the 2006-2007 school year, uses an opt-out (passive) consent ap-
proach to invite all Reception and Year 6 children in state primary 
schools to participate annually and regularly achieves student partici-
pation rates ≥92% (past 5 years) (5). Although the program is mandated 
for state-maintained schools, independent schools and special schools 
(school for pupils with special education needs and pupil referral units) 
are encouraged to collect this information, but these data are excluded 
from the national results to maintain consistency (30). Nationally, the 
measurement program is coordinated by Public Health England with 
local authorities typically commissioning school nursing services or 
other provider teams to collect the information (30). Participating stu-
dents have their height and weight measured by trained staff within 
schools. Measurements are submitted annually to an online system that 
carries out quality checks to identify possible measurement and input-
ting errors.

Data
We pooled data from the 2015/2016 and the 2016/2017 NCMP data 
collection years to allow for analyses of expanded ethnic subgroups. 
Across these 2 years, 1.25 million children in Reception and 1.1 million 
children in Year 6 participated in the NCMP, with 49% of participants 
being girls, representing an analysis sample of 2.35 million children. 
The participation rates for children in Reception in 2015/2016 and 
2016/2017 were 95.6% and 95.8%, respectively, and 94.0% and 94.2%, 
respectively, for Year 6 students (5,28).

Sample weights were not used because the NCMP aims to achieve com-
plete coverage and because very high rates of participation are realized 
in the target population.

Dependent variable
Height and weight were collected using standard data collection pro-
tocols, with students wearing light clothing and shoes removed (30). 
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Measurements of height and weight were recorded to the nearest 0.1 
(centimeter or kilogram), respectively. Two measurements of height and 
one measurement of weight are recommended to be taken, and the mean 
of all measurements is used (30). Age- and sex-specific BMI (weight 
[kg]/height2 [cm]) growth references were used to examine weight sta-
tus. The International Obesity Task Force’s (IOTF) growth reference 
was used to classify overweight (IOTF z score = +1 SD) and obesity 
(IOTF z score = ≥ +2 SD) (31). Examination data using the British 1990 
(UK90) (32) age- and sex-specific BMI growth reference are available 
in Supporting Information Table S1 (overweight = z score ≥ +1.33 SD 
and obesity =  z score ≥ +2 SD). The Stata plugin zanthro was used to 
append IOTF weight categories to the NCMP data (33). The NCMP 
IT system automatically appended clinical UK90 weight categories. 
Overweight and obesity prevalence was summed to produce a single 
dependent variable for consideration in the statistical models (i.e., com-
bined overweight/obesity).

Independent variables
Sex, school year, ethnicity, and Lower-layer Super Output Area 
(LSOA) of the child residence were recoded for each participant 
based on information contained within school records as reported 
by the parent/caretaker. LSOAs are small geographical units with 
an average of 672 households per LSOA as used in the UK census 
(34). Ethnicity was classified according to standard National Health 
Service (NHS) definitions (35). Quintiles of the Income Deprivation 
affecting Children Index (IDACI) were appended to the data using the 
LSOA of child residence (36). IDACI classifies LSOAs according to 
the proportion of all children aged 0 to 15 living in income-deprived  
families (36). The IDACI is the official measure of relative depriva-
tion for LSOAs in England, was developed by the UK government, 
and has 37 indicators across seven domains of deprivation including 
income, employment, education, skills and training, health and dis-
ability, crime, barriers to housing and services, and living environ-
ment (36).

Age and month of measurement were also included as independent 
variables in the models in order to capture any systematic pattern in 
overweight/obesity prevalence with age or within the school year.

Statistical analyses
Two logistic regression models were run for each sex and year group. 
These examine in turn each of the two binary dependent variables: 
overweight/obesity prevalence by IOTF or UK90 growth reference  
(0 = underweight + healthy weight; 1 = overweight + obesity]. The inde-
pendent variables were the same in all models. The independent vari-
ables of age and month of measurement were modeled as main effects, 
whereas the IDACI quintile and ethnicity were modeled as both main 
effects and with an interaction term.

All models were stratified by sex and school year (Reception or Year 6) 
and were fitted using logistic regression in R. The R emmeans package 
(version 1.1) was used to obtain the marginal predicted probability of 
overweight/obesity by deprivation and ethnicity from each of the fit-
ted models, averaging over the other model variables. The difference 
in overweight/obesity between the most and least deprived SEP quin-
tiles was calculated as the contrast between the predicted probability 
of overweight/obesity in the most deprived quintile compared with the 
least deprived quintile within each ethnic group. To reflect multiple sig-
nificance testing, an adjustment was made to the width of the contrast 

confidence intervals (CI) using an approximation to the Dunnett method 
(R emmeans package).

In Supporting Information Table S2, additional logistic regression 
models were run for each sex and year group using overweight/obesity 
prevalence (IOTF) as the dependent variable and independent variables 
(age, month of measurement, IDACI quintile, and ethnicity) as main 
effects. These results can elucidate the independent influence of age, 
month of measurement, IDACI, and ethnicity on combined overweight/
obesity risk.

Results
Population characteristics
Table 1 presents the demographic characteristics of participants in 
Reception and Year 6 by sex. White British children were the most 
populous ethnic group for both the Reception and Year 6 participants 
(58% of the population), with Pakistani (4%), Black African (3%), 
Indian (2%-3%), and Any Other White background (5%-6%) (e.g., 
White European) among the five most commonly reported ethnic 
groups. SEP was not equally distributed in the analysis sample, with 
more than 48% of Reception participants and 47% of Year 6 partic-
ipants belonging to the two most deprived quintiles. More girls had 
overweight/obesity than boys in Reception (girls: 21.8% vs. boys: 
15.3%) and Year 6 (girls: 28.4% vs. boys: 25.7%) using the IOTF 
growth reference.

Overweight and obesity prevalence by ethnicity, 
sex, year level, and SEP (independent)
Table 2 presents the prevalence of combined overweight/obesity by 
ethnicity and SEP through the IDACI quintiles for Reception and Year 
6 children using the IOTF growth reference (UK90 in Supporting 
Information Table S1). Strong SEP and ethnic differences in over-
weight/obesity prevalence were evident. For example, among Year  
6 girls, the prevalence of overweight/obesity among the most deprived 
quintile ranged between 24.1% (Chinese girls) and 45.5% (Black 
Caribbean girls). For most ethnic groups, children in the most de-
prived SEP quintile had the highest prevalence of overweight/obesity 
compared with the least deprived SEP quintile. Exceptions included 
Reception students from Black Caribbean (girls), Black African (boys 
and girls), and Chinese (girls and boys) backgrounds; and Year 6 stu-
dents from Bangladeshi (boys and girls), Black Caribbean (boys), and 
Black African (boys and girls) backgrounds. The population groups 
with the highest proportion of overweight/obesity in Reception and 
Year 6 were White Irish girls (32.8%) and Black Caribbean girls 
(45.5%), respectively, both of whom were in the most deprived quin-
tile. Conversely, the population groups with the lowest proportion of 
children with overweight/obesity in Reception were White and Asian 
boys (7.1%) and in Year 6 Chinese girls (11.7%), both of whom were in 
the least deprived quintile.

Supporting Information Tables S2 presents the multivariable logis-
tic regression models of overweight/obesity risk with age, ethnicity, 
sex, year level, month of measurement, and SEP as independent vari-
ables. In these models, each of these variables can be examined for 
its independent influence on probability of overweight/obesity while 
adjusting for each independent variable. A strong SEP gradient in 
overweight/obesity risk was observed for both Reception and Year 6 
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children. For example, after adjustment for age, month of measure-
ment, and ethnicity, children in the most deprived SEP quintile had 
a higher probability of having overweight/obesity compared with 
children in the least deprived quintile (girls: 1.62; 95% CI: 1.60-
1.64 and boys: 1.75; 95% CI: 1.72-1.77). Additionally, ethnicity 
strongly influenced probability of overweight/obesity. For example, 
compared with White British children, Black Caribbean girls in Year 
6 (girls: 1.74; 95% CI: 1.68-1.79) and Bangladeshi boys in Year 6 
(boys: 1.69; 95% CI: 1.64-1.73) had the highest probability of having 
overweight/obesity after adjustment for age, month of measurement, 
and SEP.

Overweight and obesity prevalence by ethnicity, 
sex, year level, and SEP (interaction ethnicity × 
SEP)
Table 3 presents the results of the multivariable logistic regression mod-
els using the IOTF growth reference (UK90 in Supporting Information 
Table S3). This model has been used to derive the predicted probabil-
ities of overweight/obesity by ethnic group and deprivation quintile, 
which are depicted graphically as differences in overweight/obesity 
prevalence between the most and least deprived in Figure 1. Strong 
sex- and ethnic-specific socioeconomic inequalities in risk were evi-
dent after adjustment for age and month of measurement (Figure 1C-
1D). For example, among the five most populous ethnic groups in Year 
6, the disparity in overweight/obesity risk between boys in the least 
deprived and most deprived groups was Δ12% among White British 
boys compared with Δ5% for Pakistani, Δ2% for Black African, Δ11% 
for Indian, and Δ18% in Any Other White backgrounds. Additionally, 
Table 3 highlights that the risk of overweight/obesity had a nonsteady 
higher gradient between the least and most deprived; for example, a 
higher gradient in risk among White Irish boys in Year 6 was evident 
between quintiles 1 and 2 compared with quintiles 3 and 4. The small-
est differences in overweight/obesity prevalence between the most and 
least deprived IDACI quintiles were generally seen in Black African 
children, except for girls in Reception and in Year 6 where the small-
est differences were found in Black Caribbean and Bangladeshi girls, 
respectively.

Discussion
This study sought to examine the prevalence and risk of overweight/
obesity among expanded categories of ethnicity within boys and 
girls in Reception and Year 6 school years in England and the dif-
ferential influence of SEP. Strong ethnic differences between SEP 
groups were evident. Importantly, the differences in overweight/obe-
sity prevalence between ethnic groups persisted after adjustment for 
SEP, age at measurement, and month of measurement in a multivari-
able model. In other words, ethnicity had an independent effect on 
overweight/obesity prevalence among boys and girls in Reception 
and Year 6. Furthermore, the inequitable distribution of overweight/
obesity between the most and least advantaged widened for most 
ethnic groups between Reception and Year 6, highlighting the need 
for culturally appropriate intervention throughout this critical life 
stage that consists of all the years of primary school. These findings 
are important for clinicians, public health researchers, community 
members, and policy makers alike in England and in other developed 
multicultural societies to address widening inequalities, develop cul-
turally appropriate interventions, and investigate the multifaceted 
(14) drivers of increased risk.

Our study confirms previous findings based in England that ethnic vari-
ations in overweight and obesity persist after adjustment for SEP (28). 
This study furthers this research by examining expanded categories of 
ethnicity and also detailing the risk of overweight/obesity by sex, year-
level, and SEP-specific ethnic groups. Interestingly, our study shows 
that ethnicity does have a differential influence among specific sex 
and SEP groups, which is similar to the Early Childhood Longitudinal 
Study, Kindergarten Class of 1998–1999 in the United States (6). For 
example, in the adjusted model for the interaction between ethnicity 
and SEP, Black African children in Year 6 had very small differentials 
in overweight/obesity risk between the least and most deprived. This 
means that the disparity in overweight/obesity risk among Black African 
children compared with White British children was largely consistent 
across SEP quintiles, suggesting other environmental and/or cultural 
factors are driving increased risk. In our study, Black African children 
were most likely to belong to quintiles 1 to 3 for SEP, and they may face 
disadvantage on both the individual level and area level, termed depri-
vation amplification (38). It has previously been observed that persons 
living in deprived areas experience reduced access to health-promoting 
environments (e.g., fresh and affordable food, less concentration of fast 
food outlets, park/recreation facilities, walkability) (39), although evi-
dence to the contrary does exist (40). Further research is needed to con-
firm these proposed drivers of risk to create evidence-based solutions, 
as children from a Black African background had higher rates of over-
weight/obesity compared with those from a White British background 
across all sexes, both school years studied, and SEP quintiles.

Study strengths include the nationally representative sample of chil-
dren that was obtained under an opt-out (passive consent) proce-
dure, achieving ≥95% participation rates among Reception and Year 
6 students in state-run primary schools. The application of an opt-out 
(passive) consent procedure reduces the influence of nonparticipation 
bias on estimates of overweight and obesity, which has been esti-
mated to be as high as −5.4 percentage points under opt-in (active) 
consent procedures in school-based research (41). The combination 
of 2 years of the NCMP allowed for examination of 17 distinct eth-
nicity categories for year-level, sex, and socioeconomic variations in 
overweight/obesity risk. This is in contrast to previous analyses of the 
NCMP in which truncated categories of ethnicity were typically used 
(28). Additionally, the authors believe this is the first known study in 
England using ethnic groups at granular (as against aggregated) lev-
els to examine the interaction between SEP and ethnicity, highlight-
ing sex-, ethnicity-, and SEP-specific differences in risk. Finally, in 
the UK, in contrast with other developed countries such as Australia 
and the United States, the reported residence of children is converted 
to a very refined measure of area-level deprivation through IDACI as 
LSOAs reflect small geographic units of around 672 households (34). 
Although this does not account for individual economic situations, it 
is far superior to international equivalents, such as the Socioeconomic 
Index for Areas in Australia, which represents a mean of 8,744 indi-
viduals (42). However, the authors acknowledge the approximation of 
individual income deprivation from area-level information as a study 
limitation.

Our study has several limitations. First, classification of ethnicity was 
based on information contained within school records and according 
to NHS definitions (35). This classification does not allow for level 
of acculturation of the individual or the family to be calculated. In 
Australia, it was found that children who maintained their traditional 
(African) culture as opposed to adopting the new Australian culture 
(assimilation) had lower BMI scores (43). Investigating the levels 
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TABLE 3 Odds ratios (OR) for the multivariable regression models of overweight and obesity (IOTF), by sex and year group

Reception girls Reception boys Year 6 girls Year 6 boys

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Age (mo) 1.00 (1.00-1.00) 1.00 (1.00-1.00) 1.00 (0.99-1.00) 1.00 (1.00-1.00)
Quarter of measurement

Sept-Nov ref ref ref ref
Dec-Feb 0.91 (0.89-0.93) 0.88 (0.86-0.90) 1.00 (0.99-1.02) 1.02 (1.00-1.03)
Mar-May 0.91 (0.89-0.93) 0.87 (0.85-0.89) 1.01 (0.99-1.02) 1.04 (1.02-1.06)
June-Aug 0.85 (0.83-0.88) 0.80 (0.77-0.83) 1.02 (0.99-1.05) 1.04 (1.01-1.07)

IDACI
1 (most deprived) 1.65 (1.63-1.68) 1.79 (1.76-1.82) 2.06 (2.03-2.08) 2.01 (1.99-2.04)
2 1.42 (1.40-1.45) 1.52 (1.48-1.55) 1.78 (1.75-1.81) 1.72 (1.69-1.75)
3 1.25 (1.22-1.27) 1.29 (1.26-1.32) 1.48 (1.45-1.50) 1.46 (1.43-1.49)
4 1.12 (1.10-1.15) 1.14 (1.11-1.17) 1.24 (1.21-1.26) 1.24 (1.21-1.26)
5 (least deprived) ref ref ref ref

Ethnicity
White British ref ref ref ref
White Irish 1.09 (0.79-1.40) 1.15 (0.81-1.49) 0.72 (0.36-1.07) 0.81 (0.47-1.15)
Any Other White background 0.86 (0.77-0.94) 0.91 (0.81-1.00) 0.95 (0.87-1.04) 1.00 (0.91-1.09)
White and Black Caribbean 1.32 (1.11-1.53) 1.10 (0.85-1.34) 1.79 (1.61-1.97) 1.30 (1.10-1.51)
White and Black African 1.30 (1.05-1.55) 1.41 (1.12-1.69) 1.41 (1.13-1.69) 1.22 (0.92-1.51)
White and Asian 0.55 (0.37-0.73) 0.59 (0.38-0.80) 0.74 (0.57-0.91) 0.79 (0.62-0.96)
Any other mixed background 0.81 (0.67-0.96) 0.99 (0.83-1.15) 1.06 (0.93-1.20) 1.22 (1.08-1.36)
Indian 0.56 (0.41-0.71) 0.61 (0.42-0.79) 1.29 (1.17-1.42) 1.64 (1.52-1.76)
Pakistani 0.82 (0.62-1.02) 0.96 (0.73-1.18) 1.32 (1.15-1.49) 2.08 (1.93-2.24)
Bangladeshi 0.84 (0.41-1.28) 1.20 (0.73-1.68) 2.66 (2.35-2.96) 2.32 (2.00-2.65)
Any Other Asian background 0.67 (0.47-0.87) 0.97 (0.76-1.19) 1.54 (1.38-1.71) 1.87 (1.70-2.03)
Black Caribbean 1.49 (1.02-1.96) 1.43 (0.86-2.00) 2.46 (2.07-2.84) 1.26 (0.84-1.69)
Black African 1.68 (1.45-1.91) 2.42 (2.18-2.65) 2.60 (2.37-2.83) 2.35 (2.13-2.58)
Any Other Black background 1.76 (1.42-2.09) 1.80 (1.45-2.14) 1.54 (1.19-1.89) 1.71 (1.37-2.05)
Chinese 0.58 (0.25-0.90) 0.77 (0.44-1.11) 0.54 (0.18-0.91) 1.73 (1.46-2.00)
Any other ethnic group 1.13 (0.96-1.31) 1.25 (1.05-1.44) 1.25 (1.07-1.44) 1.55 (1.37-1.73)
Not stated or unknown 0.96 (0.91-1.00) 1.01 (0.95-1.06) 1.09 (1.04-1.13) 1.11 (1.06-1.15)

IDACI and ethnicity interaction
White Irish, 1 most deprived 1.22 (0.84-1.60) 1.24 (0.82-1.66) 1.39 (0.96-1.82) 1.64 (1.23-2.05)
2 1.06 (0.66-1.47) 0.95 (0.50-1.41) 1.41 (0.97-1.86) 1.62 (1.20-2.04)
3 1.22 (0.82-1.61) 1.15 (0.70-1.60) 1.29 (0.84-1.73) 1.13 (0.69-1.57)
4 0.82 (0.38-1.26) 0.81 (0.31-1.30) 1.23 (0.75-1.71) 0.98 (0.51-1.45)
5 least deprived ref ref ref ref
Any Other White background, 1 most 

deprived
0.91 (0.82-1.01) 0.99 (0.88-1.10) 1.08 (0.98-1.18) 1.28 (1.18-1.37)

2 0.93 (0.84-1.03) 0.99 (0.87-1.10) 1.09 (0.99-1.20) 1.28 (1.18-1.38)
3 0.92 (0.81-1.02) 1.07 (0.96-1.19) 1.05 (0.94-1.15) 1.36 (1.26-1.47)
4 0.98 (0.87-1.09) 0.99 (0.87-1.12) 1.07 (0.95-1.18) 1.19 (1.07-1.30)
5 least deprived ref ref ref ref
White and Black Caribbean, 1 most 

deprived
0.76 (0.53-0.98) 0.91 (0.65-1.17) 0.81 (0.61-1.01) 0.83 (0.60-1.05)

2 0.78 (0.54-1.01) 0.98 (0.71-1.26) 0.80 (0.59-1.01) 0.97 (0.74-1.20)
3 0.93 (0.68-1.17) 1.14 (0.85-1.43) 0.79 (0.57-1.02) 0.96 (0.71-1.21)
4 0.87 (0.60-1.14) 1.13 (0.82-1.44) 0.71 (0.47-0.95) 0.93 (0.67-1.19)
5 least deprived ref ref ref ref
White and Black African, 1 most deprived 0.91 (0.63-1.18) 0.87 (0.56-1.18) 1.11 (0.81-1.42) 0.88 (0.56-1.20)
2 0.92 (0.64-1.21) 0.94 (0.62-1.26) 0.87 (0.55-1.19) 1.01 (0.68-1.34)
3 0.87 (0.56-1.17) 0.98 (0.64-1.32) 1.07 (0.74-1.40) 0.95 (0.60-1.30) 
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Reception girls Reception boys Year 6 girls Year 6 boys

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

4 0.98 (0.65-1.31) 0.94 (0.58-1.30) 1.09 (0.73-1.46) 0.99 (0.61-1.37)
5 least deprived ref ref ref ref
White and Asian, 1 most deprived 1.25 (1.03-1.47) 1.23 (0.98-1.49) 1.28 (1.07-1.50) 1.37 (1.16-1.59)
2 1.26 (1.04-1.49) 1.44 (1.19-1.69) 1.23 (1.02-1.45) 1.39 (1.17-1.60)
3 1.04 (0.80-1.28) 1.32 (1.05-1.58) 1.07 (0.85-1.30) 1.46 (1.24-1.68)
4 0.97 (0.72-1.22) 1.17 (0.89-1.46) 0.85 (0.60-1.11) 1.21 (0.98-1.45)
5 least deprived ref ref ref ref
Any other mixed background, 1 most 

deprived
1.11 (0.94-1.27) 0.99 (0.81-1.17) 1.04 (0.88-1.20) 0.89 (0.73-1.05)

2 1.11 (0.94-1.28) 0.86 (0.67-1.05) 1.02 (0.86-1.19) 0.95 (0.78-1.12)
3 1.15 (0.97-1.33) 1.05 (0.85-1.25) 0.99 (0.81-1.16) 0.98 (0.81-1.16)
4 1.10 (0.91-1.29) 0.94 (0.73-1.16) 0.99 (0.81-1.18) 0.85 (0.66-1.04)
5 least deprived ref ref ref ref
Indian, 1 most deprived 1.02 (0.83-1.20) 1.10 (0.89-1.32) 0.73 (0.58-0.88) 0.84 (0.69-0.99)
2 1.11 (0.94-1.28) 1.15 (0.94-1.35) 0.73 (0.59-0.88) 0.82 (0.68-0.96)
3 0.97 (0.79-1.15) 1.19 (0.98-1.40) 0.76 (0.61-0.91) 0.84 (0.69-0.98)
4 1.02 (0.82-1.22) 1.22 (0.99-1.45) 0.89 (0.73-1.06) 0.89 (0.73-1.05)
5 least deprived ref ref ref ref
Pakistani, 1 most deprived 0.87 (0.66-1.08) 0.84 (0.61-1.07) 0.80 (0.62-0.97) 0.63 (0.46-0.79)
2 1.01 (0.80-1.22) 0.93 (0.69-1.16) 0.88 (0.70-1.06) 0.73 (0.56-0.89)
3 1.02 (0.81-1.24) 1.01 (0.77-1.26) 1.01 (0.82-1.19) 0.77 (0.60-0.95)
4 1.05 (0.81-1.30) 1.09 (0.82-1.37) 1.03 (0.82-1.24) 0.84 (0.64-1.03)
5 least deprived ref ref ref ref
Bangladeshi, 1 most deprived 0.87 (0.43-1.31) 0.76 (0.28-1.24) 0.39 (0.08-0.71) 0.64 (0.31-0.97)
2 0.87 (0.42-1.32) 0.87 (0.38-1.35) 0.43 (0.11-0.74) 0.81 (0.47-1.15)
3 0.86 (0.39-1.33) 0.98 (0.47-1.49) 0.52 (0.18-0.86) 0.86 (0.51-1.22)
4 1.26 (0.75-1.77) 0.83 (0.25-1.41) 0.54 (0.15-0.94) 0.95 (0.55-1.36)
5 least deprived ref ref ref ref
Any Other Asian background, 1 most 

deprived
1.06 (0.84-1.28) 0.89 (0.65-1.12) 0.57 (0.39-0.76) 0.81 (0.62-0.99)

2 1.18 (0.96-1.41) 0.93 (0.70-1.17) 0.68 (0.50-0.87) 0.79 (0.61-0.98)
3 1.16 (0.93-1.40) 0.95 (0.70-1.20) 0.79 (0.60-0.98) 0.80 (0.61-0.99)
4 1.14 (0.88-1.40) 1.02 (0.74-1.30) 0.72 (0.50-0.94) 0.89 (0.67-1.10)
5 least deprived ref ref ref ref
Black Caribbean, 1 most deprived 0.58 (0.10-1.06) 0.75 (0.17-1.33) 0.68 (0.29-1.07) 0.95 (0.51-1.38)
2 0.71 (0.23-1.20) 0.74 (0.15-1.33) 0.67 (0.27-1.06) 1.06 (0.63-1.50)
3 0.64 (0.12-1.16) 0.77 (0.15-1.39) 0.78 (0.37-1.19) 1.41 (0.95-1.86)
4 0.87 (0.30-1.44) 1.06 (0.41-1.72) 0.82 (0.36-1.28) 1.05 (0.55-1.55)
5 least deprived ref ref ref ref
Black African, 1 most deprived 0.74 (0.50-0.97) 0.54 (0.29-0.78) 0.54 (0.31-0.78) 0.55 (0.32-0.78)
2 0.80 (0.56-1.04) 0.63 (0.38-0.88) 0.65 (0.42-0.89) 0.62 (0.38-0.86)
3 0.98 (0.73-1.24) 0.78 (0.51-1.05) 0.76 (0.51-1.01) 0.80 (0.55-1.05)
4 1.00 (0.71-1.28) 0.82 (0.53-1.12) 0.92 (0.64-1.20) 0.73 (0.45-1.01)
5 least deprived ref ref ref ref
Any Other Black background, 1 most 

deprived
0.66 (0.32-1.00) 0.62 (0.26-0.98) 0.85 (0.50-1.21) 0.68 (0.33-1.03)

2 0.64 (0.28-0.99) 0.70 (0.32-1.07) 0.93 (0.56-1.29) 0.81 (0.45-1.17)
3 0.71 (0.33-1.08) 0.67 (0.27-1.08) 1.02 (0.64-1.41) 0.96 (0.58-1.34)
4 0.81 (0.38-1.23) 0.95 (0.49-1.40) 1.15 (0.73-1.58) 0.96 (0.53-1.38)
5 least deprived ref ref ref ref

TABLE 3 (continued).
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Reception girls Reception boys Year 6 girls Year 6 boys

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Chinese, 1 most deprived 0.80 (0.42-1.18) 0.90 (0.51-1.28) 1.17 (0.75-1.59) 0.69 (0.36-1.03)
2 1.12 (0.72-1.51) 1.04 (0.63-1.44) 1.25 (0.81-1.68) 0.83 (0.49-1.17)
3 0.92 (0.49-1.35) 1.27 (0.85-1.70) 1.02 (0.55-1.50) 0.77 (0.41-1.13)
4 0.87 (0.41-1.33) 1.14 (0.69-1.59) 1.29 (0.82-1.76) 0.75 (0.37-1.13)
5 least deprived ref ref ref ref
Any other ethnic group, 1 most deprived 0.75 (0.56-0.94) 0.82 (0.61-1.03) 0.81 (0.61-1.00) 0.91 (0.72-1.10)
2 0.81 (0.61-1.01) 0.85 (0.63-1.07) 0.89 (0.69-1.09) 0.98 (0.79-1.18)
3 0.81 (0.60-1.02) 0.91 (0.67-1.14) 0.94 (0.73-1.15) 1.00 (0.80-1.21)
4 0.90 (0.67-1.14) 0.82 (0.56-1.08) 1.05 (0.81-1.28) 1.06 (0.83-1.29)
5 least deprived ref ref ref ref
Not stated or unknown, 1 most deprived 1.01 (0.96-1.07) 1.01 (0.94-1.07) 0.97 (0.91-1.02) 1.03 (0.98-1.09)
2 0.98 (0.92-1.04) 1.01 (0.94-1.08) 0.97 (0.91-1.03) 1.05 (0.99-1.10)
3 1.00 (0.94-1.06) 1.02 (0.95-1.09) 1.01 (0.95-1.07) 1.04 (0.98-1.10)
4 1.05 (0.98-1.11) 1.01 (0.94-1.09) 0.95 (0.89-1.01) 1.01 (0.95-1.07)
5 ref ref ref ref

TABLE 3 (continued).

Figure 1 Predicted adjusted difference in combined overweight and obesity prevalence between most deprived IDACI quintile and least deprived quintile within ethnic group 
among (A) Reception girls, (B) Reception boys, (C) Year 6 girls, and (D) Year 6 boys. IDACI, Income Deprivation affecting Children Index based on the Lower-layer Super Output 
Area of the child residence. [Color figure can be viewed at wileyonlinelibrary.com]
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of acculturation, sociodemographic mobility or social mobility, and 
other important environmental, social, and behavioral drivers of 
childhood obesity (e.g., parent obesity, parent education, neighbor-
hood environment, physical activity, dietary intake) would provide 
further insights into the reasons behind the strong SEP and ethnicity 
risks for obesity.

Second, despite combining 2 years of the NCMP, some ethnic minority 
and SEP subgroups had very low participant numbers, which may have 
influenced the observed associations. This is particularly relevant for 
White Irish children and those in the least deprived quintile as more 
than 50% of participants were in the two most deprived quintiles. We 
were also unable to analyze specific combinations of ethnicity within 
the “Any other mixed background” because of low participant numbers 
and an absence of this information being collected in school records. 
Furthermore, by combining overweight and obesity, we may have found 
stronger or weaker associations with ethnicity than would have been the 
case from consideration of obesity alone. Future research should look at 
comparing the earliest years of the NCMP (2006/2007 and 2007/2008) 
with the most recent years (2017/2018 and 2018/2019) to examine 
whether the inequity gap between the most and least deprived is widen-
ing over time, particularly with overweight, obesity, and severe obesity 
examined separately.

Third, it has been observed that BMI may not be an accurate proxy 
for excess body fat among Black African (overestimation) and 
South Asian (underestimation) children in the UK (44). To allow 
for international comparison, the IOTF age- and sex-specific BMI 
growth reference was used in this study to classify overweight 
and obesity and was developed from representative national data 
sets from six countries (UK, United States, Netherlands, Brazil, 
Singapore, and Hong Kong) (31). The application of proposed UK 
ethnic-specific BMI cut points for Black African and South Asian 
children (45) would have altered the observed results. However, the 
authors highlight that there is insufficient evidence to switch to the 
proposed ethnic-specific references for surveillance purposes (vs. 
screening) as they were developed using N = 1,999 children drawn 
from convenience samples of children in London (student response 
rates ranging from 52% to 64%) (45) and they are unlikely to be 
representative of South Asian and Black African children across 
England. In 2004, the World Health Organization faced a similar 
conundrum and decided against lowering the standard international 
adult classification for overweight (BMI = 25 kg/m2) and obesity 
(BMI = 30) for Asian adults (46) but recommended the use of addi-
tional public health cut points for overweight and obesity (BMI = 23 
and BMI = 27.5) to reflect increased risk among Asian adults. The 
authors acknowledge this as a limitation and welcome advance-
ments and consensus in this field.

Conclusion
This study highlights that ethnicity, reflecting cultural drivers, has an 
independent influence on overweight/obesity risk after adjustment for 
socioeconomic status, age, and month of measurement. Overweight/
obesity risk was significantly higher for several ethnic minority groups 
compared with White British children. Additionally, inequity in over-
weight/obesity risk between the most and least disadvantaged was 
highest for several ethnic minority groups, with this gap widening be-
tween Reception and Year 6. This highlights the fact that interventions 
that focus on wider drivers of risk (e.g., national contexts, intermediate 

health risks) in addition to socioeconomic drivers need to be developed 
and implemented.O
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