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This report examines changes in prevalence of obesity and mean BMI
(adjusted for age). Analysis is presented by age and sex group, as well as
across the BMI distribution and by socioeconomic group and ethnic group.

L ,
NOO is delivered by
0000
0000
o000
Solutions for Public Health

JUNE 2010

Front cover image created using http://www.tagxedo.com




Contents

Lo ADDIEVIGTIONS. ... 4
e LISt OF FIQUIES ..o 5
T KEY FINAINGS . 6
iv. Summary of Key fINdiNgS.......ooiiiii e 9
T INEOAUCTION ettt 10
2. The National Child Measurement Programme dataset...........ccoociiiiiiiiiiiiiiiiiiiiicce 1
B MEEINOS . 13
4. Changes in children’s body mass index at population level ... 14
5. Changes in health inequalities within child 0besity............cccoiiiiiiii 22
6. Changes in child obesity prevalence by ethniC group.............coooviiiiiiiiiiiiieeceee 28
T CONCIUSIONS ettt 33
B RETEIBINCES ... 34
9. Reader iNfOrMAtION .. ..ooiiiii e 35
NOO | NCMP: Changes in children’s body mass index between 2006/07 and 2008/09 3



i. Abbreviations

BMI Body mass index

HSE Health Survey for England

IMD Index of Multiple Deprivation

LSOA Lower Super Output Area

NCMP  National Child Measurement Programme
NCOD  National Childhood Obesity Database
NHS IC  The National Health Service Information Centre for health and social care
NOO National Obesity Observatory

PCT Primary Care Trust

PHO Public Health Observatory

SDS Standard deviation score

Sl Slope index of inequality

UK90 British 1990 growth reference
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Figure 4a: Change in mean BMI z score since 1990, by twentile of BMI distribution and
year of measurement: Reception, boys
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Figure 4c: Change in mean BMI z score since 1990, by twentile of BMI distribution and
year of measurement: Year 6, boys

19 Year of measurement

2006/07° 2007/08 2008/09

0.8

0.6

0.4

0.2

Change since 1990 in mean BMI z score

14 P15 16 17 18 19 20

Lowest BMI Highest BMI

Twentile of BMI z score distribution

Figure 4d: Change in mean BMI z score since 1990, by twentile of BMI distribution and
year of measurement: Year 6, girls

17 Year of measurement
2006/07 2007/08 2008/09

0.8 1
2
]
u 0.6 1
=
]
c
]
v
£
£ 04
(=]
a
g
£
w
& 02
2 o
T
£
v

1 2
0
Lowest BMI Highest BMI
0.2 - ; s
Twentile of BMI z score distribution
NOO | NCMP: Changes in children’s body mass index between 2006/07 and 2008/09 19



The distribution of BMI z scores shows a similar pattern of change since the 1990 baseline across
all years of NCMP measurements. With the exception of the 5% of Year 6 girls with the lowest BMI
for age, all the changes observed since the 1990 baseline are positive — i.e. showing that mean BMI
has increased across the whole child population.

The change since the baseline differs substantially between children in Reception and Year 6. This
pattern is similar to that observed with the 2007/08 data, as illustrated in Figure 17 of the 2007/08
NOO NCMP report."

However, some significant differences in the BMI z score distribution are evident between years
of NCMP measurements in Figures 4a—d. Once again the pattern of these changes differs by age
group and sex.

In Reception, mean BMI z score changed little between 2006/07 and 2007/08. Some small increases
in mean BMI z score can be seen at the bottom of the BMI distribution, whereas the top of the
distribution shows slight decreases. In Year 6, there have been consistent increases in mean BMI z
score across the whole distribution between these years.

Changes in mean BMI z score between 2007/08 and 2008/09 are more likely to reflect actual
changes in the underlying population, as data quality and NCMP participation changed less
between these years than between 2006/07 and 2007/08.

In Reception, there was a significant decrease in BMI z score between 2007/08 and 2008/09
among the 5% of girls and 25% of boys with the highest BMI for age. However, at the bottom end
of the BMI distribution, there has been an increase in mean BMI z score over this time for boys in
the lower 75% of the distribution and for girls in the lower 95% of the distribution.

In Year 6, there is no evidence of any change in mean BMI z score between 2007/08 and 2008/09
at the top of the BMI distribution. Mean BMI has not increased significantly among the 20% of
boys and 70% of girls in Year 6 with the highest levels of obesity. However, between 2007/08
and 2008/09, there is evidence of an increase in mean BMI z score in the lower 80% of the BMI
distribution for boys and in the lower 30% for girls.

This analysis of the NCMP dataset supports recent findings from the HSE and elsewhere that the
rise in child obesity has slowed. This is apparent in the analysis of obesity prevalence figures, and is
confirmed by more detailed analysis looking at twentiles of the BMI distribution, assessed by school
year and sex.

For children in Reception, especially boys, there has been a small decrease in mean BMI for age
among the most obese children between the 2007/08 NCMP sample and the 2008/09 NCMP
sample. In Year 6 the NCMP data show that the mean BMI of children at the top of the BMI
distribution has not changed between 2007/08 and 2008/09.

Data quality issues are unlikely to have resulted in the reported stabilisation of obesity prevalence
and mean BMI among the most obese children. Both data quality and participation have improved
with each year, and such improvements would be expected to increase — not decrease — reported
prevalence or mean BMI for age. However it is not known whether, for example, an increase in



the selective opt-out of the most obese children (which cannot be easily measured or quantified)
occurred at the same time as improvements in factors which can be measured, such as overall
NCMP participation or data quality. Further analysis of the NCMP dataset, including analysis of the
opt-out information supplied by PCTs, may help to understand whether this is indeed the case.
NOO is currently conducting such analysis, which will be published in peer-reviewed journals.

The observed increase in BMI z score across the whole population raises interesting questions. The
increases observed in mean BMI for age at population level between 2007/08 and 2008/09 have
come about mainly due to increases in the bottom half of the BMI distribution —i.e. among children
whose BMI would be classified as healthy.

Weight gain for such individuals is not necessarily unhealthy. Indeed, for those in the bottom
20% of the BMI distribution, where individuals are closer to being classed as underweight than
overweight, weight gain might be considered a healthy change.

However, for those children closer to the threshold for overweight, the increases in mean BMI may
represent an increase in risk of future obesity-related ill health. If seen to continue, this may result
in more children being classified as overweight or obese in future years.

In addition, such increases in mean BMI for age, could be more important at population level.
Because the relationship between childhood BMI and both current and future obesity-related
ill health is not yet well understood, we cannot be certain that the observed increases in child
BMI at population level will have no detrimental impact on the future health of the current child
population.

It is important that future monitoring of the entire child BMI distribution continues, making use of
NCMP data, so the observed population-level changes can be monitored more closely. In addition,
the relationship between data quality and participation in the NCMP, using both obesity prevalence
and mean BMI for age, should be examined further to determine whether any of the observed
changes in population-level BMI can be explained by these indicators.



5. Changes in health inequalities within child obesity

® There is no evidence of changes in the existing health inequalities in child obesity
over time, with the exception of boys in Reception.

® Health inequalities appear to be widening for boys in the Reception year. If so,
this is a result of reductions in obesity prevalence among the least deprived boys
of this age.

Previous analysis by the NHS IC and NOO has highlighted the very strong relationship between
obesity prevalence and socioeconomic deprivation, as measured by indices such as the Index of
Multiple Deprivation (IMD) 2007. In both Reception and Year 6, the prevalence of obesity is known
to increase with greater socioeconomic deprivation.

The large number of children sampled for the NCMP allows the links between obesity prevalence
and deprivation to be examined in some detail, including analysis to detect any changes over the
three years of NCMP measurements.

5.1 The relationship between obesity prevalence and deprivation

In order to analyse changes in child BMI by socioeconomic group, the NCMP sample was stratified
into deciles of deprivation using the Lower Super Output Area (LSOA) of residence of all individual
children in the NCMP sample with valid LSOA coding. Children were then assigned to one of ten
IMD deciles, with decile 1 containing the least deprived 10% of LSOAs in the country, and decile
10 containing the most deprived 10% of LSOAs."

Figure 5 shows the spread of these deciles across England and shows the proportion of LSOAs in
each region that are classified as being in the most deprived 10% nationally.

The map shows that the most deprived LSOAs are predominantly found in the North West, North
East, Yorkshire and The Humber, West Midlands, and London. However, all regions of the country
have some LSOAs that are classed as being among the most deprived 10% in England.

iv. Over the three NCMP years there has been an increase in the number of records that have valid coding for LSOA
of residence. This information is required to assign child records accurately to these deprivation deciles. As a
result the analysis presented in this section does not use all the child records within each year's NCMP dataset.
Approximately 58% of records had valid LSOA coding in 2006/07, 95% in 2007/08, and 98% in 2008/09.
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Figure 5: Index of Multiple Deprivation decile of LSOAs in England
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Figures 6a—d present the prevalence of obesity by year of measurement, school year, and sex for
each of the ten IMD deciles shown in Figure 5.

The gradient of the ‘line of best fit" across the ten deciles (calculated by linear regression) is shown
by dotted lines for each study year. The steeper the gradient of these lines the greater the increase
in obesity prevalence between the deciles of deprivation. Therefore, the steeper the gradient the
greater the gap in health inequalities between more deprived and less deprived areas.
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Figure 6a: Prevalence of obesity (with 95% confidence limits) by IMD decile and year of
measurement: Reception, boys
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Least Most
deprived deprived

Figure 6b: Prevalence of obesity (with 95% confidence limits) by IMD decile and year of
measurement: Reception, girls
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Figure 6¢c: Prevalence of obesity (with 95% confidence limits) by IMD decile and year of
measurement: Year 6, boys
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Figure 6d: Prevalence of obesity (with 95% confidence limits) by IMD decile and year of
measurement: Year 6, girls
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As reported in previous years, and shown in Figures 6a—d, the prevalence of obesity increases in
a near linear fashion from the least to the most deprived IMD decile for both sexes and for both
school years in all three years of NCMP measurement.

The gradient of the increase in prevalence with deprivation differs by school year, but is similar for
both boys and girls of the same age. In Reception, the prevalence of obesity increases by around
0.6% per decile of deprivation. In Year 6, the gradient of this increase is around 1.1% per decile.

Recent analysis using HSE data has suggested that health inequalities within child obesity prevalence
widened for English children between 1995 and 2007."? It is possible to use NCMP data to test
whether a similar pattern is observed between 2006/07 and 2008/09.

Some significant differences in obesity prevalence are evident between deciles across the three
years of NCMP samples, as shown in Figures 6a—d. Although there was an apparent decrease in
obesity prevalence within IMD decile 5 for girls in Reception between 2006/07 and later years,
this result is likely to be a statistical anomaly as no similar pattern is seen for surrounding deciles.
Significant differences also occur between the 2006/07 and 2008/09 obesity prevalence figures
for Year 6 which, as already discussed, may be explained by improvements in NCMP participation
and data quality.

Rather than look for year on year changes between deprivation deciles to test for changing levels
of health inequalities within child obesity prevalence, the slope index of inequality (SI) can be used.
This estimates the size of the difference in obesity between the most and least deprived children in
England and is frequently used by health professionals to examine health inequalities.” If the index
shows a significant increase between NCMP years this suggests a widening of health inequalities.

The SlI for child obesity and deprivation does show variation between NCMP years. Figure 7 shows
the inequalities gap in obesity prevalence by school year, sex, and year of measurement.

The 2008/09 data show the greatest inequality with deprivation for both boys and girls in Reception,
and girls in Year 6. However, only the change between 2006/07 and 2008/09 for boys in Reception
is significant at the 95% significance level.¥ For this population group, obesity prevalence was
around 5.8% higher in the most deprived children compared to the least deprived in 2006/07. In
2008/09 this difference had increased to 6.7%. This equates to an increase in the inequalities gap
of nearly 1% in obesity prevalence for this age group over two years of NCMP measurement.

v Although the confidence limits on Figure 7 appear to overlap, there is a significant difference at the 95% level,
when the combined variance of the 2006/07 and 2008/09 data is considered.



Figure 7: Change in the slope index of inequality for obesity and deprivation (with 95%
confidence limits) by year of measurement, school year, and sex

Year of measurement

2006/07  2007/08 2008/09

12.17%

11.59%

This suggests that health inequalities for boys in Reception may be widening. No conclusions can
yet be drawn about other age/sex groups covered by the NCMP.

The observed widening of health inequalities among boys in Reception seems to be a result of a
decrease in obesity prevalence among the least deprived sections of the child population. Obesity
prevalence has remained constant in the most deprived sections of the population. This can be
seen in Figure 6a.

5.3 Discussion

In each of the NCMP years there is evidence of a substantial increase in obesity prevalence with
greater socioeconomic deprivation. However, the trend in obesity prevalence has remained fairly
constant between NCMP years except for boys in Reception. For this group an apparent widening
of health inequalities between NCMP years can be seen, most likely as a result of decreases in
obesity prevalence among the least deprived sections of the child population.

These findings differ slightly from those observed in the recent study (referred to in section 5.2)
that used HSE data. In this study health inequalities were shown to have widened for boys and girls
aged 2-10 years and boys aged 11-18 years, between 1995 and 2007."? The different findings are
likely to be a result of the different time periods examined, age groups covered, and methods used
to assign sociodemographic status.

More years of NCMP measurement are needed to confirm such trends in health inequalities and

further analysis would be required to assess whether data quality and participation in the NCMP
might be affecting the patterns observed.
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6 Changes in child obesity prevalence by ethnic group

® When prevalence of obesity is examined by ethnic group, some differences
are apparent between boys and girls. In particular, obesity prevalence for boys
from the Bangladeshi ethnic group is much higher than other groups, especially
in Year 6.

® Prevalence of obesity shows no significant change over time when analysed by
ethnic group with the exception of children of Bangladeshi ethnicity.

® Among children of Bangladeshi ethnicity, obesity prevalence for boys in both age
groups, and girls in Reception, has increased across the three NCMP samples.

The NCMP dataset records the ethnicity of the children measured and this information has been
used to produce robust obesity prevalence figures by ethnic group. This could not have been done
easily prior to the NCMP because the number of children sampled by surveys such as the HSE is
too small to produce ethnicity-specific prevalence figures without combining data from a number
of years.

6.1 Patterns of prevalence by ethnic group

Previous analysis, using NCMP and HSE data, has shown that child obesity prevalence varies
substantially between ethnic groups. In general, such analysis shows children from most ethnic
groups appear to have a higher prevalence of obesity than children of White British ethnicity.

Figures 8a—d show the prevalence of obesity by ethnic group across the three NCMP survey years,
split by school year and sex, to allow trends to be examined."

In order to maximise the number of children in each ethnic grouping, and therefore reduce the
confidence limits around the estimates presented, some ethnic groups have been combined."!
The change in prevalence observed is not significantly different between the groups combined
and so does not affect the interpretation of trends. It would not be possible to detect any change
in prevalence over NCMP years for these ethnic groups if analysed separately, due to the small
numbers measured from these groups.

When prevalence figures by ethnic group are broken down by sex, some patterns are evident
which are not apparent when the figures are presented for all children by school year.

In Reception, the pattern of obesity prevalence by ethnic group is broadly similar for boys and girls,
with raised prevalence for most non-White British ethnic groups. Obesity prevalence is especially
high for children of both sexes from Black African and Black Other ethnic groups, and boys from the
Bangladeshi ethnic group. However, the prevalence of obesity among children of Indian ethnicity is
not significantly different from that for the White British ethnic group in Reception.

vi The number of records with valid ethnicity coding has increased over the three years of the NCMP, from 32% in
2006/07 to 67% in 2007/08 and 77% in 2008/09.

vii White Irish and any other White background have been combined into the group White Other. White and Black
Caribbean, White and Black African, White and Asian, and any other Mixed background have been combined into
the group Mixed. Black Caribbean and any other Black background have been combined into Black Other. Chinese
and any other ethnic group have been combined into Any other ethnic group.
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In Year 6, the pattern of prevalence by ethnic group varies considerably between boys and girls.
For girls in Year 6, the pattern is broadly similar to that observed for girls in Reception. However,
for boys in Year 6, all ethnic groups report significantly higher prevalence of obesity than the White
British ethnic group. This includes boys of Indian ethnicity who are the only Indian age/sex group
with significantly different obesity prevalence from White British children.

Prevalence of obesity among Year 6 boys in some Asian groups, particularly children of Bangladeshi,
Asian Other, and Pakistani ethnicity, is as high, or higher, than that for the Black African and Black
Other ethnic groups which are generally thought to have the highest obesity prevalence.

There have been no significant changes in obesity prevalence by ethnic group over the three NCMP
years studied, at the 95% significance level, with the exception of obesity prevalence for boys
of Bangladeshi ethnicity in Year 6, where prevalence increased significantly between the years
2006/07 and 2008/09.

As Figures 8a—d show, there is a clear trend of rising obesity prevalence for both boys and girls
of Bangladeshi ethnicity. Although this has not led to significant differences between prevalence
figures except for boys in Year 6, this pattern is observed for all age and sex groups examined, and
is relatively consistent across the years 2006/07 to 2008/09.

In addition, in the 2006/07 data, obesity prevalence for children of Bangladeshi ethnicity was
broadly in line with that for children from Pakistani and Asian Other ethnic groups. However, by
the 2008/09 dataset, prevalence of obesity for Bangladeshi boys and girls in Reception, and boys
in Year 6, was significantly higher than for Pakistani and Asian Other children.

This suggests the changes seen in obesity prevalence for children of Bangladeshi ethnicity represent
a real change in underlying prevalence, and that this population group is showing a more rapid
increase in prevalence of obesity than both the population as a whole and other Asian groups.



Figure 8a: Prevalence of obesity (with 95% confidence limits) by ethnic group and year
of measurement: Reception, boys
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Figure 8b: Prevalence of obesity (with 95% confidence limits) by ethnic group and year
of measurement: Reception, girls
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Figure 8c: Prevalence of obesity (with 95% confidence limits) by ethnic group and year
of measurement: Year 6, boys

Year of measurement
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Figure 8d: Prevalence of obesity (with 95% confidence limits) by ethnic group and year
of measurement: Year 6, girls
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Prevalence of obesity is lower among children of White British ethnicity than among most other
ethnic groups.

There is evidence that prevalence of obesity among children from the Bangladeshi ethnic group
has increased between 2006/07 and 2008/09, especially for boys and girls in Reception and boys
in Year 6. Bangladeshi children seem to be experiencing a more rapid increase in the prevalence of
obesity than both the population as a whole and other Asian groups.

There is little evidence of year on year changes in obesity prevalence among any of the other ethnic
groups over the NCMP study years.

As noted in previous NOO NCMP reports,'"'* it is important to consider possible confounding
effects. Factors such as deprivation and the urban environment may explain some of the higher
prevalence of obesity observed in non-White British ethnic groups.

In addition, other factors such as an increased average height, or different build between ethnic
groups, may also affect the likelihood that children from these population groups are classified as
overweight or obese. NOO is currently conducting further NCMP analysis into differences between
ethnic groups, which should shed further light on these issues.



7. Conclusions

The size of the NCMP dataset allows in-depth analyses of patterns in child BMI which greatly
enhance the understanding of the epidemiology of child obesity. Even small changes can be
detected without requiring data to be collected over a period of many years, and patterns can be
examined by demographic and socioeconomic group.

It is already known that child obesity prevalence, as measured by the NCMP, seems to have remained
constant between 2006/07 and 2008/09. This analysis, by NOO, provides some evidence that boys
in Reception may be showing the first signs of a decrease in obesity prevalence. A decrease is also
evident among the 25% most obese boys, and the 5% most obese girls when measured by mean
BMI for age.

In contrast with these encouraging findings, the mean BMI for age for boys and girls in Reception
and boys in Year 6 has increased, at least between 2007/08 and 2008/09. Although these increases
have taken place among the 75% of children with lowest levels of obesity, such changes at the
population level may still have a detrimental effect on public health in the longer term.

The data presented here also suggest that health inequalities may be widening for boys in Reception.
The apparent reduction in obesity prevalence for this group appears to have taken place primarily
among the least deprived children.

The prevalence of obesity is lower among children of White British ethnicity than among most
other ethnic groups, and this pattern is consistent across all three years of NCMP measurement.
Analysis of obesity prevalence by ethnic group and sex highlights the very high prevalence among
boys of Bangladeshi ethnicity in Year 6. This is less evident when analysis is performed for boys
and girls combined, as prevalence of obesity for Bangladeshi girls in Year 6 is only slightly elevated.
However, it is possible that BMI does not provide an equally accurate assessment of levels of child
obesity across all ethnic groups, so such differences should be treated with caution.

The reported prevalence of obesity for children of Bangladeshi ethnicity has increased across survey
years. In 2006/07 the prevalence of obesity among children from the Bangladeshi ethnic group was
no different than that for Pakistani or Asian Other groups, whereas in 2008/09 it is significantly
higher. No other ethnic groups showed such a strong or consistent trend.

The size of the NCMP dataset enables this in-depth analysis. However the population surveillance
approach which achieves these large numbers brings some disadvantages; it means that factors such
as participation and data quality, including rounding of weight measurements at PCT level, cannot
be as tightly controlled as they are in other studies which use a smaller sample size. Therefore it is
possible that some of the patterns in obesity prevalence observed may actually result from changes
in participation and data quality.

To understand better the observed changes in child BMI across the NCMP survey years, further
analysis is recommended to look into the relationship between NCMP participation and data quality
and child BMI. This should be assessed using both obesity prevalence and measures such as mean
BMI z score, and should examine how this relationship has changed over time. NOO is currently
working on such analysis and will publish findings at a later date.
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