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ABSTRACT

Objective To assess the long term effects of an obesity

prevention programme in schools.

Design Longitudinal results after a cluster randomised

controlled trial.

Setting Schools in southwest England.

Participants Of the original sample of 644 children aged

7-11, 511 children were tracked and measurements were

obtained from 434 children three years after baseline.

Intervention The intervention was conducted over one

school year, with four sessions of focused education

promoting a healthy diet and discouraging the

consumption of carbonated drinks.

Main outcome measures Anthropometric measures of

height, weight, andwaist circumference. Bodymass index

(BMI) converted to z scores (SD scores) and to centile

values with growth reference curves. Waist circumference

was also converted to z scores (SD scores).

Results At three years after baseline the age and sex

specific BMI z scores (SD scores) had increased in the

control group by 0.10 (SD 0.53) but decreased in the

intervention group by −0.01 (SD 0.58), with a mean

difference of 0.10 (95%confidence interval−0.00 to 0.21,
P=0.06). The prevalence of overweight increased in both

the intervention and control group at three years and the

significant difference between the groups seen at

12 months was no longer evident. The BMI increased in

the control group by 2.14 (SD 1.64) and the intervention

group by 1.88 (SD 1.71), with mean difference of 0.26

(−0.07 to 0.58, P= 0.12). The waist circumference

increased in both groups after three years with a mean

difference of 0.09 (−0.06 to 0.26, P=0.25).
Conclusions These longitudinal results show that after a

simple year long intervention the difference in prevalence

of overweight in children seen at 12 months was not

sustained at three years.

INTRODUCTION

Childhood overweight and obesity is an international
problem, with 10% of school age children estimated to
be overweight.1 2 In the United Kingdom, obesity in
children increased from 9.9% in 1995 to 13.7% in
2003.3 Although the UK government has set an ambi-
tious target of stopping this escalating trend by 2010, a

recent publication forecasts that there could be further
increases, with 19% of boys and 24% of girls aged
under 10 predicted to be obese by 2010.4

Numerous studies have been conducted with the
aimof preventingobesity in children andyoung adults,
many of which have been based in schools.5 6 A recent
revised Cochrane review7 considered 22 studies,
including 10 long term and 12 short term projects,
most of whichwere school based and focused onmulti-
ple interventions, while some had more specific
approaches. The review reported that in most cases
the interventions did not significantly affect of the
weight of the children. One reason for the disappoint-
ing results might have been that most of the projects
were too short in duration to be effective.
One school based intervention described by the

Cochrane review as a good quality randomised con-
trolled trial was the Christchurch obesity prevention
project in schools (CHOPPS), also sometimes referred
to as the “ditch the fizz” project. This project was
started in August 2001 and was completed over one
school year. It was based in six junior schools in south-
ern England and included children aged 7-11. The
intervention focused on discouraging children from
consuming carbonated drinks and involved one hour
of additional health education during each of the four
school terms. The intervention is described in more
detail elsewhere.8 The original project produced a
modest reduction in the number of carbonated drinks
consumed and a significant reduction in the number of
children becoming overweight or obese.8 Further
anthropometric measures were taken two years after
completion of the original project (three years after
baseline) to assess any longitudinal effects.

METHODS

Two years after completion of the original project one
investigator (JJ) took additional longitudinal measure-
ments. She had also completed the original measure-
ments and conducted the education programme.
Because of lack of funding we were unable to collect
further drink diaries at this time.
Several different methods are used to assess over-

weight and obesity in children.We defined overweight
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and obesity using the 1990 British centile charts, in
which children above the 91st centile are classified as
overweight.

In the original project, the children in the three year
groups attended junior schools in Christchurch,
Dorset. Three years after baseline, the two older year
groups had progressed to secondary schools and were
tracked using school leaving lists. Most were attending
three local secondary schools. From the original sam-
ple, 90 children hadmoved out of the area and 43were
attending secondary schools that were either outside of
the project area or had fewer than six children from the
original project attending. We traced 511 children
from the original sample and carried out measure-
ments on 434, 67% of the original sample (figure).

Outcome measures

One investigator (JJ) took anthropometric measures of
height (without shoes) to the nearest 0.1 cm using the
Portable Leister height measure (Seca, Marsden) and
weight (in light clothing)measured to the nearest 0.1 kg
on medical scales (Seca 770, Marsden). We converted
body mass index (weight (kg)/(height (m)2)) to z scores
(SD scores) and to centile values using the 1990 growth
reference disc (Child Growth Foundation).9 The z
score (SD score) accounts for the child’s age and sex
and represents the deviation compared with an aver-
age child of the same sex and age.Waist circumference
was measured at the point of flexure as the child bends
to one side, with 1 cmdeducted to account for clothing.
Waist circumference was converted to z scores (SD
scores) with the 2001 McCarthy references for waist
circumference.10 Our primary outcome measures
were the change in BMI z score and the prevalence of
overweight.

Statistical methods

The sample size of 376 calculated for the original pro-
ject was based on changes in consumption of carbo-
nated drinks. This sample size had 90% power to
detect mean differences in z score (SD score) for
BMIs of 0.49, 0.42, 0.35, and 0.34 (assuming intra-
cluster correlations of 0.1, 0.05, 0.01, and 0.001,
respectively) between the intervention and control
groups. As wewere able to gather data on 434 children
three years after baseline and using data from the
12 month follow-up we can refine this sample size cal-
culation. In the original 12 month follow-up the intra-
cluster correlation for the change in z score (SD score)
over 12 months was −0.003 (assumed to be 0) and the
SD was 0.44 in both groups combined. Thus at three
years with a sample size of 434 and assuming an SD of
0.44 and an intracluster correlation coefficient of 0, the
study had 90% power to detect differences of 0.14
between control and intervention groups.
The original design was a cluster randomised con-

trolled trial, with class being the cluster. Data were
aggregated for each cluster and the two sets of clusters
compared by using the independent samples t test.
Subsequently, because of the nature of the school
environment and the progression of children to differ-
ent schools, the clusters have not remained intact and
some children were lost to follow-up. This resulted in
some clusters having few children in them, and so
reducing the validity of that method of analysis for
the follow-up data. We therefore analysed the interval
scaled data in this paper withMLwiN (version 2) using
multilevel models to take into account variance within
clusters. For binary data we implemented a logistic
model using the same software. This has resulted in the
12month analysis presented here not being identical to
that in the original report. We used a 5% significance
level.

RESULTS

In the original project we collected baseline anthropo-
metric measures from 644 children (321 girls).
Of these, 434 children (209 girls) were re-measured
three years later. There was no significant difference
in the baseline z scores between children in the control
and intervention groups who were present or missing
at the final measurements. The average age was 8.6
(range 7.0-10.9) at the start of the project and 11.6
(10.0-13.9) at the three year follow-up.
Table 1 shows the BMIs, centile z scores (SD scores),

and waist circumference z scores (SD scores) at base-
line, 12months, and three year follow-up.We also ana-
lysed data for each measure of change from baseline
using baseline values, sex, and secondary school as
covariates or cofactors. This made no material differ-
ence to the significance levels or mean changes
between control and intervention group.
Table 2 shows the change in prevalence of over-

weight and obesity according to the 1990 British cen-
tile charts, with children above the 91st centile classed
as overweight. As previously reported, at 12 months
there was a significant difference between the control

Original project (Sep 2001- Oct 2002)
(644 children in 29 classes in six schools)

Children included (n=511)

Children in year 6 at original
  junior schools (n=202):
    Measured (n=182)
    Away/sick (n=11)
    Missing (n=1)
    Parent refused (n=8)

Children attending four local
  secondary schools (n=309):
    Measured (n=252)
    Away/sick (n=18)
    Missing (n=32)
    Parent refused (n=7)

Children moved out of area (n=90)

Children measured in Oct 2004 (n=434)

Control group
110 girls 105 boys

Intervention group

Children moved to secondary schools out of local
area or had <6 children from original project (n=43)

99 girls 120 boys

Trial profile for three year follow-up data
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and intervention groups but three years after baseline
the difference was smaller and no longer significant.

DISCUSSION

A simple 12 month school based intervention focused
on reducing consumption of carbonated drinks
resulted in significant differences in the proportion of
overweight children in the control and intervention
groups.8 Two years after the completion of the study,
however, the difference was no longer significant, and
the number of overweight children had increased in

both groups, although the prevalence was still higher
in the control group. In the three year follow-up, the
only difference approaching significance was for the
change in centile z score (SD score). Given the lack of
a trend at 12months this may well be a chance finding.
The study had sufficient power to detect a difference of
0.14 or more, but the observed difference was only
0.10. The studywas originally powered to detect differ-
ences in consumption of carbonated drinks, and so we
cannot rule out a type II error.
The original project was different from many other

school based interventions in that the intervention was
specific and promoted a healthy diet based on the bal-
ance of goodhealth. It focused specifically ondiscoura-
ging the consumption of carbonated drinks. Several
recent studies have further confirmed the association
between these drinks and obesity,11-15 as has a systema-
tic review andmeta-analysis of 88 studies.16 The role of
these drinks as a causative agent of obesity is also
recognised by the World Health Organization.17 One
reason suggested for this association may relate to the
high glycaemic index and that they provide “empty”
calories.18 The physiological effect on satiety from
energy ingested in liquid form is thought to be different
from that from solid foods and this may in part be due
to faster transit times and reduced gastric distension.19

Therefore the additional energy from these drinksmay
not be detected as easily by the body and individuals
may not compensate for this additional energy by con-
suming less later.19

Limitations

A proportion of children were lost to follow-up;
although 67% of the original cohort were measured at
three years. Because of the natural progression of chil-
dren at school, the original clusters did not remain
intact and therefore we had to use a different method
of analysis from the original study.
Unfortunately because of financial and time limita-

tions we were not able to measure any further changes
in consumption of carbonated drinks, or the socioeco-
nomic status and pubertal status of these children.
The original project provided hope that a simple

intervention could be beneficial in preventing obesity,
but our new results show no effect two years after the
endof the intervention. Evidence suggests that it would
be beneficial for the whole population to decrease con-
sumption of soft drinks, as these drinks have a high
energy intake with little nutritional benefit.16 The
recent UK obesity guidelines from the National
Institute for Health and Clinical Excellence (NICE)
highlight the important role that schools can play in
promoting healthy lifestyles.20 Obesity is a complex
condition, and another report suggests that specific
interventions may ignore different interlinking
influences.21 It remains unclear whether specific inter-
ventions or those that focus on all aspects of the diet
and physical activity are the most successful. Perhaps
the true impact of any school based intervention can
effectively be evaluated only if the interventions are
continuous.

Table 1 | Change in bodymass index (BMI), centile SD scores (z scores), andwaist SD scores (z

scores) at 12months and 3 years after baseline

Control Intervention
Mean difference (95% CI),

P value

BMI*

Baseline (n=486) 17.5 (2.36) 17.2 (2.14) 0.24 (−0.16 to 0.64),
P=0.24

After 12 months (n=474) 18.3 (2.85) 17.8 (2.45) 0.59 (0.11 to 1.06), P=0.02

After 3 years (n=434) 19.7 (3.36) 19.0 (3.21) 0.68 (0.06 to 1.30), P=0.03

Change in BMI from baseline††

After 12 months (n=455) 0.71 (1.45) 0.62 (0.79) 0.10 (−0.11 to 0.31),
P=0.36

After 3 years (n=418) 2.14 (1.64) 1.88 (1.71) 0.26 (−0.07 to 0.58),
P=0.12

Centile z score (SD score)*

Baseline (n=486) 0.53 (0.98) 0.44 (0.98) 0.08 (−0.09 to 0.26),
P=0.36

After 12 months (n=474) 0.63 (1.07) 0.44 (1.01) 0.20 (0.01 to 0.38), P=0.04

After 3 years (n=434) 0.63 (1.12) 0.39 (1.17) 0.24 (0.02 to 0.46), P=0.03

Change in centile z score (SD score)†† from baseline

After 12 months (n=455) 0.05 (0.57) 0.03 (0.30) 0.02 (−0.06 to 0.11),
P=0.60

After 3 years‡ (n=418) 0.10 (0.53) −0.01 (0.58) 0.10 (−0.00 to 0.21),
P=0.06

Waist circumference z score (SD score)*

Baseline (n=486) 0.85 (0.94) 0.83 (0.91) 0.03 (−0.14 to 0.19),
P=0.76

After 12 months (n=474) 0.99 (0.93) 0.88 (0.87) 0.11 (−0.05 to 0.27),
P=0.19

After 3 years (n=434) 0.96 (1.22) 0.80 (1.07) 0.15 (−0.06 to 0.37),
P=0.17

Change in waist circumference z score (SD score) from baseline††

After 12 months (n=455) 0.08 (0.64) 0.08 (0.47) 0.01 (−0.09 to 0.12),
P=0.81

After 3 years (n=418) 0.099 (0.99) 0.01 (0.66) 0.09 (−0.06 to 0.26),
P=0.25

*Based on maximum number of children in each cluster.

†Based on children with data at baseline and 12 months or 3 years.

‡Primary outcome.

Table 2 | Prevalence of overweight at 12months and 3 years after baseline

Control (%)
Intervention

(%)
Odds ratio
(95% CI) P value

Risk difference*
(95% CI)

Baseline (n=486) 20.6 17.4 0.79 (0.50 to
1.26)

P=0.33 3.2% (−4.23% to
10.6%)

After 12 months
(n=474)

28.5 18.7 0.58 (0.37 to
0.89)

P=0.01 9.8% (1.83% to
17.8%)

After 3 years†
(n=434)

30.2 25.6 0.79 (0.52 to
1.21)

P=0.28 4.6% (−4.3% to
13.5%)

*Calculated assuming an intracluster correlation of 0.

†Primary outcome.
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WHAT IS ALREADY KNOWN ON THIS TOPIC

The prevalence of childhood obesity is increasing

The UK government has set an ambitious target of halting the annual increase in childhood
obesity by 2010

School based interventions show some success in prevention of obesity

WHAT THIS STUDY ADDS

The success of a school based intervention was not maintained two years after the end of the
project
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