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Abstract

Objective

To undertake an analysis of National Child Measurement Programme (NCMP)
data to quantify the obesity prevalence gap over time between children in
primary schools in the most and least deprived areas of Doncaster.

Study Design
The research design for this study was retrospective quantitative analysis of
secondary data.

Method

The study undertook secondary analysis of NCMP data on obesity prevalence
in children in Reception Year and Year 6 in primary schools in Doncaster for
the period 2006/7 to 2014/15. Data was combined into three three-year
periods (2006/07 to 2008/09; 2009/10 to 2011/12; and 2012/13 to 2014/15)
and schools grouped by deprivation based on the national Indices of Multiple
Deprivation (IMD) 2015. Analysis was undertaken to assess whether there is
a difference in obesity prevalence for Reception Year and Year 6 children in
schools in the most deprived areas compared to the least deprived
(prevalence gap), over time.

Results

The difference in obesity prevalence between children attending schools in
the most and least deprived areas has increased over time. For Reception
Year children the prevalence gap has widened from a difference of 1.01 %
higher in the most deprived schools in 2006/07 - 2008/09 to 3.64% higher in
2012/13 — 2014/15. In the same time periods, for Year 6 children, the obesity
prevalence gap has also increased over time from 2.82% to 5.08%.

Conclusion

There is inequality in relation to obesity in primary school children in
Doncaster with those in schools in the most deprived areas carrying the
greatest burden. Research is needed to understand why the plateau seen
nationally is not reaching the most deprived children.
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Introduction

Childhood obesity is a high priority public health area across the UK, with a
quarter of 2 to 10 year olds and a third of 11-15 year olds overweight or
obese.” The adverse impact on health, social care and the economy are well
documented; obesity increases the risk of type 2 diabetes, coronary heart
disease, stroke, many cancers and reduces life expectancy.?* Adverse social
consequences include social isolation and discrimination.* The direct cost to
the National Health Service (NHS) in 2006/07 was estimated to be £5.1
billion,> which was 6% of the NHS budget that year. This is expected to
double to £10 billion per year by 2050, with wider economic costs, such as
loss of productivity, modeled at almost £50 billion per year by 2050.°

The prevalence of childhood obesity in England has trebled since the 1980s,’
reaching a peak of 19% in 2-15 year olds in 2005.2 Since then prevalence has
plateaued. However this plateau is not uniform across society. National
reports in England, using data sourced from the National Child Measurement
Programme (NCMP), highlight that the obesity burden is increasing for
children from the most deprived areas and this is increasing over time.? This
emerging and increasing obesity prevalence gap highlights the growing
disparity between the most and least deprived children in society.'®"

NCMP is the national epidemiological tool for monitoring weight in children in
England. The programme is not in place in the rest of the UK. It involves all
primary school children being measured (weight and height) on starting
school at age 4-5 years and leaving school at age 10-11 years in order to
assess whether they are underweight, of normal weight, overweight or obese.
NCMP started in 2006 and this research aimed to analyse 9 years of the data
for Doncaster, a Northern English town, to assess whether there was a local
obesity prevalence gap between the most and least deprived children and to
determine what the gap was, using this to inform local policy and practice.
This was done retrospectively undertaking quantitative analysis of Health and
Social Care Information Centre (HSCIC) data. The HSCIC is the national
information, data and IT system provider to the health and care system in
England and is now known as NHS Digital.

Doncaster is a metropolitan borough council located in the North of England.
It is coterminous with the area Clinical Commissioning Group (CCG), the body
responsible for commissioning health services. The 2011 national census in
the UK recorded the population of Doncaster at 302,400. Doncaster is
considered a deprived area; and it ranked 48" most deprived local authority in
England (out of a total of 326), according to the English Index of Multiple
Deprivation (2015).'?



Method

The research design for this study was retrospective quantitative analysis of
secondary data. At the time of the study there was nine years of NCMP data
available for analysis, from the initial year of the NCMP programme in
2006/07 to 2014/15. Data was analysed for the two school years measured by
NCMP, Reception Year (children aged 4-5 years) and Year 6 (children aged
10-11 years) for all primary schools in Doncaster over the 9-year period.

Body Mass Index (BMI) (weight(kg)/height(m)?) is the tool used, by NCMP, to
assess whether a child is of healthy weight, overweight or obese. Fixed BMI
thresholds such as those used for adults are not used for children because
the relationship between a child’s BMI and fatness changes over time.
Therefore, children’s BMI is categorised using variable thresholds that take
into account the child’s age and sex. These thresholds are derived from a
reference population and defined in terms of centile on a child growth
reference chart. An individual child’s BMI centile is compared to the reference
chart to determine whether it is above or below the defined thresholds for
healthy weight, overweight or obese. In England the NCMP use the British
1990 growth reference (UK90) chart to classify children’s weight status. For
population monitoring purposes children are identified as overweight if their
BMI is above the 85th centile and obese if it is above the 95th centile of the
growth reference chart, according to their sex and age. Data for children
classified as obese was analysed at primary school level to identify obesity
prevalence by school on starting (Reception Year) and leaving (Year 6)
primary school. Schools were organized into quintiles of deprivation, for
analysis of obesity prevalence in relation to deprivation.

NCMP data was provided by HSCIC after permission was sought by
Doncaster Council. The data comprised 9 datasets pertaining to each of the
years in the study. Continuous variables on obesity were computed in SPSS
to generate prevalence data for each year group. These variables were then
condensed into quintiles of deprivation to allow for comparison between the
most and least deprived schools. In order to minimize the effect of small
number variation, inherent in small area analysis, the 9-year study period was
combined into three 3-yearly time periods; 2006/07 to 2008/09, 2009/10 to
2011/12 and 2012/13 to 2014/15, for analysis.

Obesity prevalence for each year group was analysed in relation to
deprivation using the Index of Multiple Deprivation (IMD) 2015'2 score
assigned to the school. The IMD is a composite measure of deprivation based
on information from the following domains: income; employment; health and
disability; education, skills and training; housing and services; crime; and
living environment. It is based on the characteristics of a geographical area of
residence rather than traits of the individual. People are divided into five
equal-sized bands (quintiles) based on IMD score of their area of residence
(post code) ranging from the least to the most deprived fifth of the population.
It is based on a geographical unit called a Lower Super Output Area (LSOA)
with an average population of 1,500."



All primary schools in Doncaster Metropolitan Borough were ranked into
quintile of deprivation using the IMD 2015. This included all primary schools in
operation during the period 2006/07 to 2014/15. To organise the schools into
quintiles of deprivation national cut-offs were used. This was done by using
the school’s postcode to identify in which LSOA it resided and the associated
IMD score from the 2015 Indices of Deprivation was then assigned. The
schools were organized into quintiles of deprivation with 1 being the most
deprived 20% of LSOAs and 5 being the least deprived 20% of LSOAs
nationally. Obesity prevalence per quintile of schools over time was analysed
to identify any prevalence gap between the schools in the most and least
deprived areas, quintiles 1 and 5 respectively.

Quintiles 1 and 5 were compared over time and the difference in obesity
prevalence (obesity prevalence gap) was quantified from the first 3-year
period to the most recent one. Analytical statistics using SPSS was used to
analyse the obesity prevalence gap between the most and least deprived
quintiles using the chi’ test to determine any statistical significance to the
difference, over each 3-year period.

Results

There were 104 primary schools in Doncaster in 2016. Data was analysed for
124 primary schools over the study period. This difference reflects changes to
schools in term of closures, mergers and the evolution of academy schools
over this time.

The total number of children measured over the time period was 57,510; 52%
pertaining to Reception Year children and 48% pertaining to Year 6 children.
Participation in the NCMP in the town is similar to the national participation
rate and has gradually increased over time plateauing at approximately 94%.

Obesity prevalence has increased modestly in Reception Year and Year 6
from the baseline year of 2006 to 2014 (table 1). The prevalence of obesity
increases with increasing deprivation for both year groups (see figure 1). For
all quintiles the prevalence of obesity doubles from entry to school to leaving
school. The obesity prevalence gap between the most (quintile 1) and least
(quintile 5) deprived has increased over time.



Table 1: Prevalence of Obesity in Reception Year and Year 6 Children in Doncaster’s
Primary Schools

Reception Year Year 6
Year Number of | Number | Prevalence % Number of | Number | Prevalence %
Children Obese (95% Cl) Children Obese (95% Cl)
Measured Measured
2006/07 | 2831 250 8.8(7.8,9.9) 2890 521 18.0 (16.6, 19.4)
2007/08 | 2979 346 11.6 (10.5, 12.8) 3290 630 19.1 (17.8, 20.5)
2008/09 | 3036 313 10.3(9.2,11.4) 3014 586 19.4 (18.0, 20.9)
2009/10 | 3310 333 10.1 (9.0, 11.1) 3148 628 19.9 (18.5, 21.3)
2010/11 | 3373 362 10.7 (9.7, 11.8) 2843 529 18.6 (17.2, 20.0)
2011/12 | 3396 350 10.3(9.3,11.3) 2892 545 18.8 (17.4, 20.3)
2012/13 | 3578 323 9.0(8.1,9.9) 2892 541 19.1 (17.3, 201.)
2013/14 | 3977 388 9.8 (8.8,10.7) 3226 546 16.9 (15.7, 18.2)
2014/15 | 3650 332 9.1(8.2,10.0) 3248 612 18.8 (17.5, 20.2)
Figure 1: Obesity Prevalence in Reception and Year 6 Children,
in Schools by Quintile of Deprivation (2012/13 to 2014/15)
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Obesity Prevalence Gap — Reception Children Aged 4-5 years

Table 2 highlights the prevalence of obesity for three yearly periods for the
most and least deprived quintiles of deprivation and highlights decreasing
prevalence overall in both quintiles. The burden is greater for children in
schools in the most deprived quintile with a prevalence of 10.7% (95% CI:
9.74, 11.66) in the latest time period compared to 7.06% (95 CI: 5.09, 9.02) in
the least deprived quintile. This highlights that there are 52% more obese
Reception Year children in the most deprived quintile compared to the least.
The prevalence gap increases over time (as illustrated in Figure 2) from
1.01% (2006/07 to 2008/09) to 3.64% (2012/13 to 2014/15) which is
statistically significant for the last two three year periods (p=0.037 and
p=0.004).




Table 2: Reception Children, Prevalence of Obesity in three yearly periods in
the most (Q1) and least (Q5) deprived quintiles

Time Period Quintile 1 Quintile 5 Prev. 95% ClI p-value
Diff
Prevalence 95% ClI Prevalence 95% ClI
2006/07 - 2008/09 11.52 | (10.42,12.62) 10.51 | (7.90,13.11) 1.01 (-1.82,3.84) 0.507
2009/10 - 2011/12 11.20 | (10.17,12.24) 8.35 | (6.13,10.56) 2.85 (0.41, 5.30) 0.037
2012/13 - 2014/15 10.70 | (9.74,11.66) 7.06 | (5.09,9.02) 3.64 (1.46, 5.84) 0.004

Figure 2: Prevalence of Obesity over time in Reception
Childrenin the most and least deprived quintiles
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Obesity Prevalence Gap — Year 6 Children Aged 10-11 years

Table 3 highlights the prevalence of obesity in Year 6 Children for three yearly
periods across the quintiles of deprivation and highlights decreasing
prevalence overall in both. Similar to starting school the burden is greater for
children in the most deprived quintile with a prevalence of 20.36% in the latest
time period compared to 15.28% in the least deprived quintile. This highlights
that there are 32% more obese Year 6 children in the most deprived quintile
compared to the least. The prevalence gap increases over time (as illustrated
in Figure 2) from 2.82% (2006/07 to 2008/09) to 5.08% (2012/13 to 2014/15)
which is statistically significant for the last two three year periods (p=0.002
and p=0.004).




Table 3: Year 6 Children, Prevalence of Obesity in three yearly periods in the

most (Q1) and least (Q5) deprived quintiles

Time period Quintile 1 Quintile 5 Prev. 95% CI p-
diff value
Prevalence 95% ClI Prevalence 95% ClI
2006/07 - 2008/09 20.80 | (19.46, 22.13) 17.98 (14.72, 21.23) 2.82 (-0.70, 6.34) | 0.194
2009/10 - 2011/12 19.63 | (18.28,20.99) 14.08 (11.20, 16.96) 5.55 (2.37,8.74) | 0.002
2012/13 - 2014/15 20.36 | (18.99, 21.73) 15.28 (12.37, 18.19) 5.08 (1.86, 8.29) | 0.004

Figure 3: Prevalence of Obesity over time in Year 6 Childrenin
the most and least deprived quintiles
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Discussion

The findings of this study show a modest decrease in obesity prevalence
overall, for both year groups, from 2006/07 to 2014/15.
Of note, the most recent NCMP national report for the 2016/17 school year
(released after this study) highlight that the decline seen nationally may be
changing with an increase in obesity prevalence for reception year children, in
England, for the last two years, whereas for Year 6 obesity prevalence is

stable.

The results highlight a widening obesity prevalence gap between the most
and least deprived children and this is as expected from the literature and

national data analysis. '®'" The doubling in obesi
entry to school exit is also akin to national trends.
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There is increasing inequality in relation to childhood obesity and deprivation
in Doncaster’s primary schools. This is highlighted by the obesity prevalence
gap between schools in the most and least deprived quintiles and how this
persists over time. For Reception Year children the prevalence gap between
the most and least deprived areas has increased from 1.01% in the first three
year period (2006/07-2008/09) to 3.64% in the latest time period (2012/13 to
2014/15), an increase of 2.63%. This is greater than the England prevalence
gap increase of 0.09 (4.6% in 2007/08 to 5.5% in 2014/15 between the least
and most deprived deciles).® Whilst recognising that the national figures are
annual and use deciles whereas the figures in this study were in three-year
periods and based on quintiles, it suggests that locally there may be a greater
obesity prevalence gap over time for Reception Year children compared to
England. This highlights the need to focus weight management initiatives in
schools in the most deprived quintile, where the data highlights a significant
burden and growing social inequality locally.

For Year 6 children the obesity prevalence gap has increased over time by
2.26%; from 2.82% in the first three-year time period to 5.08% in the latest
three-year time period and this is lower than the England gap of 3.1 (8.9 to
12%).” Whilst it is difficult to compare these figures they suggest that the
prevalence gap over time in Doncaster for Year 6 children is no worse than
that found nationally unlike the Reception Year.

An important issue to consider in assessing the results is deprivation. In this
study a deprivation score was assigned to schools (based on IMD 2015) as
postcodes for individual children were not available to the researcher. An
individual postcode is a much more precise measure of geographical
deprivation rather than a school one. Thus this data may be confounded by
children attending non-catchment schools and thus placing them in a different
area of deprivation to that in which they live. This may bias the results and
underestimate the true obesity prevalence gap in relation to deprivation.
However, analysis by school helps to identify priority schools for engagement
and provides an opportunity for local government to influence weight
management, healthy eating or physical activity initiatives or other effective
school based interventions.

A further factor to consider is that deprivation scores change over time and
thus using the IMD 2015 scores for the total time period does not take into
account any change in geographical deprivation over the analysis period.
There have been changes to the national IMD scores in this time and this was
not taken into account in the analysis. This could lead to bias in either
direction, however variation in school postcode and resulting IMD score is
less susceptible to significant change compared to individual child postcodes.

Another limitation of secondary data is that other important variables in
analysing patterns locally such as gender and ethnicity were not available in
the dataset and would have proved very valuable in assessing obesity
prevalence in subsets of the population rather than analysing it purely by
deprivation. Information on gender, ethnicity and postcode would have
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allowed for more in-depth analysis for local application. Also, the absence of
data on covariates, such as gender and ethnicity, may have led to residual
confounding in the results. As an example, NCMP national reports highlight
that obesity prevalence is strongly associated with ethnicity.'* In Doncaster
young people from black and minority ethnic (BME) groups represent 10.2%
of the total 0-19 population. In 2017, local data indicate that there were over
3100 school children in Doncaster whose first language was not English. This
includes 9% of primary school aged children and represents an increase from
the previous year.'® As the BME population increases over time, so is the
number of children from BME groups during the study period, and further
analysis of this group would be of interest.

It is also important to consider how the data translates to clinical need. The
thresholds for overweight and obesity for po;;)ulation monitoring purposes are
lower than those used for clinical diagnosis'’ and this needs to be borne in
mind when considering commissioning activities around health promotion as
opposed to weight management initiatives.

Finally using compressed data (three by three-year periods) to increase the
robustness of the data and limit variation due to small numbers (particularly as
the numbers were considerably smaller in the least deprived quintile) loses
some sensitivity in analysing trends over time. With each statistic including
data frc1>gn a number of years it can take longer to detect any significant

trends.

The strengths of the study are the use of national epidemiological data and
using it in a robust way to undertake small area analysis. The sample size of
57,510 and time period of 9 years are suitably large for analysis.

Quantifying the local obesity prevalence gap and its increase over time
strengthens the case for targeted local commissioning of weight management
services. The study highlights that local policy and practice need to ensure
that weight management initiatives are focused in the most deprived areas
and in particular for those starting primary school where the data suggests the
local obesity prevalence gap is worse than that seen nationally. This
emphasises the need for a targeted early years approach.

Conclusion
The gap in childhood obesity between the most and least deprived is

increasing. Research is needed to understand why the plateau seen
nationally is not reaching the most deprived children.
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