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1 Introduction

Rates of obesity and overweight have increased sharply in the UK since the
mid-1980s and are projected to continue to rise until 2010". The purpose of this
modelling exercise, commissioned by the Foresight programme as part of the
Tackling Obesities: Future Choices project, is to project the growth, or otherwise,
of obesity rates through to 2050 and to predict the consequences for health,
health costs and life expectancy.

A cell-based simulation was planned in order to test the effects of changing the
main determinants of obesity on obesity rates. Two developments changed this
approach. First, although attempts have been made to model the impacts of policy
interventions by a team in Australia?, the early Foresight systems mapping work®
clearly demonstrated that the determinants of obesity were too complex for such
a modelling process to be reliable. Secondly, close inspection of 12 years of data
from the Health Survey for England’ demonstrated extraordinary order and
consistency in obesity trends. The case for making reliable projections from these
data, entirely independent of identifying possible determinants, was irresistible,
and this is the course that has been pursued. This does not exclude the possibility
of incorporating epidemiological impact analysis into any future iterations of this
model.

This report considers the following questions in turn:

e What will be the likely distribution of overweight and obesity across the
population over the next 40 years?

e \What will be the likely health and cost consequences of these extrapolated
obesity trends?

e How much might these consequences be altered by effective interventions to
reduce body mass index (BMI) across the population or in targeted subgroups?

Part 1 of the report addresses the likely obesity levels that will be seen in 2050 by
supposing that the trends observed between 1993 and 2004 continue until 2050.
Part 2 allows wide-ranging changes in the predicted trajectories of obesity rates
among any specified subgroups of the population and calculates the
consequences in terms of the rates of related diseases, health service costs and
life expectancy (other, obesity-unrelated, determinants of these indices remaining
constant).

The results reported in Part 2 have been produced using a microsimulation
commissioned specifically by the Foresight Tackling Obesities: Future Choices
project for this purpose. The microsimulation models the population of England
from the mid-1990s to the end of the 21st century. It grows the population from
its current age, gender and disease distributions. Its predictions of the future are
based on current birth and death rates. Obesity-related disease and death rates
are allowed to change, consequent on changing obesity.
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For adults, the predicted rates of change in obesity levels over time are not
strongly influenced by ten-year age groupings, which have specific prevailing rates
in 2007, but the growth is apparently relatively homogeneous, and higher than for
the under-20s. For simplicity, the point estimate of prevalence of obesity predicted
at 2050 is shown in Table 1.

Table 1: Percentage of age-specific population obese at 2007 and 2050

Age Males (%) Females (%)

1-20(I0TF) 7 26 10 26
21-30 15 42 13 30
31-40 28 65 22 47
41-50 26 55 23 52
51-60 32 65 27 49
61-70 31 64 32 59
71-80 28 63 27 44

4.4 Social class

There is similar homogeneity when we examine the impact of social class (figures
5 and 6). Social Class | females appear to be the only major exception for adults
(aged 21-60), where the prediction from the Health Survey for England data
suggests a 15% level of obesity in 2050, compared to Social Class V women, for
whom the prediction is 62%. Clearly, in these subgroups, the 95% confidence
limits are wider (e.g. +/- 10%). Apart from the Social Class | effect among women,
there is no evidence for a widening of social class difference, and the gap
between the remaining social classes is predicted to remain static, as it is among
men. The proportion of Social Class | men who are obese is also predicted to be
lower than that of Social Class V but not by the same extent as Social Class |
women (562% by 2050, compared to 60% by 2050 in Social Class V). It can be
readily seen that the stability in obesity among Social Class | women is contingent
on the data over relatively few years, which emphasises the insecurity of the data
among subgroups.
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Figure 5: Proportion of adult males with BMI 30-40 in a given year, by
social class

Figure 6: Proportion of adult females with BMI 30-40 in a given year,
by social class
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4.5 Ethnicity

Ethnicity appears to be a major determinant in obesity trends, though it must be
noted that data sets for some ethnic groups in the survey are relatively small
(Table 2). Black Caribbean and Chinese groups appear to be becoming less obese,
with trends suggesting a proportion of just 3% being obese by 2050. Bangladeshi
men are also becoming less obese, but this is not the case with Bangladeshi
women, although the increase is modest here. Indian men and women
demonstrate very slight increases, while black African women and Pakistani men
and women appear to share the trend (though slightly attenuated) of the white
population.

Table 2: Predicted percentage of population obese at 2006 and 2050,
by ethnic group

Ethnic group Males (%) Females (%) Number of Health Survey for England
records, 1993-2004

ENENENEDN

White 26 63 23 57 139,914
Black Caribbean 18 8 14 1 1,458
Black African 17 37 30 50 1,036
Indian 12 23 16 18 2,848
Pakistani 16 50 22 50 2,236
Bangladeshi 26 17 24 30 836
Chinese 3 1 8 1 182

4.6 Regional variations

Looking at regional differences in obesity among adults aged 21-60 (Figures 7 and
8), the trend among women in Yorkshire and Humberside appears particularly
steep, with obesity levels reaching 70% (95% confidence limits: 58-82%) by
2050, compared with the other extreme, the south-west of England, where

the predicted level is 7%; a reduction from 20% currently. Among men, again,
those in Yorkshire and Humberside, along with men in the West Midlands and the
north-east of England, have a high predicted growth rate which rises to around
70%. There are no predicted declines in rates of obesity among men, but in the
London region, the predicted rise is only to 38% for men, with the same increase
for women.
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Figure 7: Proportion of adult males with BMI 30-40 in a given year, by
geographical region. Guide to abbreviations: (NE) North-east England,
(NW) North-west England, (YHum) Yorkshire and Humberside, (EMid) East
Midlands, (WMid) West Midlands, (EoE) East of England, (Lon) London, (SE)
South-east England, (SW) South-west England.
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Figure 8: Proportion of adult females with BMI 30-40 in a given year,
by geographical region. Guide to abbreviations: (NE) North-east

England, (NW) North-west England, (YHum) Yorkshire and

Humberside, (EMid) East Midlands, (WMid) West Midlands, (EoE) East of
England, (Lon) London, (SE) South-east England, (SW) South-west England.

NE
NW
YEhma
I

90% WMid
EoE
Lon
80% SE

70%

\
\

X [+ — i
= 60% = o
c o ]
o ] T e e e e R R
=] ® T .
®© 50% > = Sample size
> = —| 3006
Q L =

L~ —
o L = 6894
2 40% = 5208

— —

S A1 L I
o pPdpP==5 HEEEE SN - 4896
5 5 =T e T | | 5006
= 30% P R e I e — 5600
9] = L 6170
8‘ 20% = e e e oy 7686
>~ (] B — - 1 —
o e ——

10%

0%

98 00 02 04 06 08 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50
Time (1998-2050)




Tackling Obesities: Future Choices — Modelling future trends in Obesity and the impact on Health

4.7 Interactions

To what extent is the rise in obesity in one region, which is apparently different
from the rise in another, attributable to social class or age effects? Examining
policy-relevant interactions relating to the causes of increases in levels of obesity
in the Health Survey for England data is problematic because, in spite of the large
size of the survey, inevitably the number of subjects in subgroups defined by age,
class, ethnicity and/or geographical region will be small and therefore vulnerable to
sampling error. We have addressed this problem by routinely plotting the slope (a
summary measure of the trend with time) of a fitted line with its confidence limits
by defined subgroup so that any important interaction could be identified. Several
of these are illustrated in Figure 9.

The scale in these graphs is set by the size of the slopes and enables ready
comparison across groups, but not between these graphs. Usually, only one
confidence limit is displayed, while a missing confidence limit usually implies very
narrow limits that can't be differentiated from the estimate of slope. Occasionally,
one wide limit is omitted when it can be displayed within the scale and is unlikely
to have any precision in the estimate of slope. Clearly, where needed, the
sampling error of all estimates is available from each run by downloading the
outputs. In Figure 9, there is evidence of a higher rate of increase in obesity in
adults compared to children of both genders. Here, the rise among females is less
than that among males.

Figure 9: The slope of trends with time in obesity groups (BMI), by age
and gender
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