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Introduction

Childhood obesity appears to be increasing throughout the
world (James et al. 2001; Rudolf et al. 2001; Koletzko et al. 2002)
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Abstract

Background Childhood obesity has become a health problem in urban areas in China. Intervention
to reduce childhood obesity should be of high priority. School-based intervention programmes are
needed to deal with the growing prevalence of childhood obesity in China.

Methods
China; two were allocated to the intervention group and three to the control group. A total of 2425

Five primary schools were selected randomly for this study in the Beijing urban area in

children (1029 children in intervention schools and 1396 children in control schools) took part in
the study for 3 years. In the intervention group, children and their parents were involved in a
programme of nutrition education and physical activity. Control school students followed their
usual health and physical education curriculum with no extra intervention.

Results  After the 3-year intervention, the prevalence of overweight and obesity were significantly
lower in the intervention schools than in the control schools (overweight: 9.8% vs. 14.4%, P < 0.01;
obesity: 7.9% vs. 13.3%, P < 0.01). The prevalence of overweight and obesity decreased by 26.3%
and 32.5% in intervention schools respectively after intervention. The prevalence of overweight and
obesity increased in control schools. There was also significant difference in body mass index
between intervention and control schools (18.2 = 2.6 vs. 20.3 £ 3.4, P < 0.01) after intervention.
More non-obese children became obese in the control schools (7.0%) than in the intervention
schools (2.4%) at end line (P <0.01). Among the children who were obese at baseline, 49.2%
remained obese at end line in intervention schools while 61.9% remained obese in control schools
(P<0.01).
Conclusions  Our study showed that an intervention programme could be feasible in schools in
Beijing, China.The prevalence of overweight and obesity was reduced in schoolchildren in Beijing
through an intervention focused on nutrition education and physical activity. Overweight and
obesity children as well as normal weight children and their parents should be involved in such an

intervention programme.

and obesity is now becoming a public health problem not only
in developed, but also in many developing countries (Ram-
achandran et al. 2002). Obesity in childhood and adolescence is
predictive of weight status in adulthood (Whitaker et al. 1997)
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and is a known risk factor for the development of chronic
diseases (Geiss et al. 2001; Sorof et al. 2002; Kiess et al. 2003).
Once established, obesity is difficult to treat. Therefore, early
interventions should be prioritized.

A wide range of behavioural, social and environmental
factors have been suggested as potential drivers of the current
childhood obesity epidemic. These include changes in the con-
sumption of foods and an increase in sedentary time. Nutri-
tional and activity interventions are likely to be more successful
when factors that influence choice related to healthy dietary
behaviours and lifestyle are well understood. Many intervention
programmes have demonstrated that promotion of physical
activity and healthy diet can be effective (Frenn et al. 2003a;
Steckler et al. 2003; Summerbell et al. 2005).

China has joined the world epidemic of obesity. An alarming
increase in the prevalence of obesity has been documented, not
only in adults (Cheng 2001) but also in children (Luo & Hu
2002). By the end of 2000, the obesity rate of male students in
Beijing, China reached 15%, approaching that of developed
countries (Luo 2002).

Since the late 1990s, the Beijing Education Bureau has
identified diseases which should be prevented in the school;
obesity is among them. Schools represent potentially important
places for intervention programmes. They have access to
large numbers of students and have structures and systems to
support intervention programmes. The purpose of this study
was to measure the effects of a primary school-based interven-
tion programme on the prevalence of obesity in Beijing.

Methods

Study design and data collection

There are six urban districts in Beijing, China. Two districts
were selected randomly as sample areas. Four primary schools
were selected randomly as sample schools from a list of all
primary schools with over 400 students in each district origi-
nally. The four schools were randomly assigned into two inter-
vention schools and two control schools in each district. Among
the four selected intervention schools, two schools (from two
districts) agreed to join the programme. One school refused to
join the programme among the four selected control schools.
The five schools which agreed to join the programme were the
final sample. They were two intervention schools (from two
districts) and three control schools (from two districts). Infor-
mation describing the intervention programme was sent to all
the students and parents in all participating schools. Signed
consent forms were received from 89% of potential participants

© 2007 The Authors

in intervention schools and 94% in control schools. The
obesity/non-obesity ratio, gender and age range were similar
between the children who participated and those who did not
participate the study both in intervention and control schools.
This study was approved by the Ethics Committee of the Beijing
Health Bureau before it was implemented.

Intervention and control schools were located in different
communities but had similar school size, physical education
and socio-economic status based on parents’ education level,
occupation and family income. The students in intervention
schools were exposed to the intervention programme for
3 years. Control school students followed their usual health and
physical education curriculum with no extra intervention
programme.

The intervention programme focused on reducing the preva-
lence of obesity in the schoolchildren both by reducing obesity
among those already obese and by preventing new cases. The
main component of the intervention programme was nutrition
education aimed at both the children and their parents. A nutri-
tional lecture was given by the researcher in this study team to
all the parents once per semester at the routine parents’ meet-
ings organized by the school. The contents of these lectures
included health consequences of childhood obesity, the food
pyramid, and elements of a healthy lifestyle (increasing con-
sumption of vegetables and fruits and physical activity; avoiding
overeating, eating out in restaurants frequently and eating in the
absence of hunger; reducing consumption of Western fast
foods, television viewing and computer games). Educational
materials on childhood obesity prevention were distributed to
all the parents. They were designed by this study team and
included the weight and height references by age and gender,
obesity references, and methods of obesity prevention. The
attendance rate at these meeting was above 90% every time.

There was no content of obesity prevention in the school
curriculum. A text on childhood obesity prevention was
designed by researchers in the study team for classroom lessons
in the intervention schools. Its contents included risk factors for
obesity, healthy dietary habits and lifestyle, and ways of prevent-
ing obesity. There were 10 themes in the text in total. Each
theme was addressed in one lesson per fortnight. Teachers were
trained in its use.

An extra meeting for parents with overweight and obese chil-
dren was arranged by intervention schools and the study team
once per semester. A ‘traffic light’ food item list was given to the
parents to help children decrease their energy intake and
consume a balanced diet: ‘red light’ foods were those high in fat
or calories; ‘green light’ foods were low in fat and calories; and
‘yellow light’ foods were intermediate. We urged the parents to
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help their children eat less red light foods and more green light
foods. We also encouraged the parents to buy more green light
foods instead of red light foods. The parents were informed
about daily calorie requirements, based on the Chinese Recom-
mended Daily Allowance. We also gave Chinese food composi-
tion tables to the parents, so they could calculate the calorie
intake of their child every day and compare with the calorie
requirements. In order to avoid the feeling of hunger and limit
the calorie intake, some dietary behaviours were suggested to
the family, including eating slowly, having soup before meals,
eating green light foods first, brushing teeth immediately after
meals and having meals without staple foods for supper. Parents
were also informed of methods to achieve a healthy lifestyle of
all family members. For parents who encouraged their over-
weight or obese children to overeat, we sought to analyse the
reasons for this behaviour and to modify it. Parents were taught
to limit their child’s sedentary time at home and advised to take
a walk with their child after supper. We also encouraged these
parents to weigh their child every week. The attendance rate of
the meeting was above 74% among the potential participants
every time.

A meeting was also arranged for all the overweight and obese
children once every semester. More than 86% of the children
who consented to join the intervention programme attended
the meeting every time. The styles of the meeting consisted of
lectures, group discussions, question-and-answer sessions and
experience sharing. The children were advised to avoid having
access to high-fat foods and fast food, and to increase their
access to fruits and vegetables. The children were asked whether
their parents encouraged them to eat more. We also urged the
children to decrease sedentary time, e.g. watching TV and to go
for a walk after supper instead.

The intervention aimed to increase physical activity as well.
In the afternoon from Monday to Thursday, all the overweight
and obese children, along with the children who failed to pass
routine school physical education tests were asked to run for
20 min after class. The physical education teachers monitored
this activity. The attendance rate was 50-70%, most of time
among the children who consented to join the intervention
programme.

Measurements taken for data analysis included heights taken
without shoes (to the nearest 0.1 cm) and weights taken in light
clothes (to the nearest 0.1 kg). After baseline measurement, all
children in intervention schools were classified as normal
weight, overweight and obesity. Weight and height were mea-
sured for all students in the intervention schools twice each
semester. This higher frequency of measurement was a part of
the intervention programme. The children’s weight status
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(normal weight, overweight, obesity) was defined after each
measurement and parents were informed of the results.
Throughout the 3-year period, normal weight children who
became overweight were involved in an additional intervention
programme and the overweight or obese children whose weight
recovered to normal then skipped these additional sessions.
Thus, the students and parents attending the meetings for over-
weight and obese children changed somewhat each semester.
The weight and height of control children were measured once
every year and their parents were also informed of the results.
The same types of scales for weight and height were used in all
five schools. Weights and heights were measured by the same
trained doctors in the same month each semester for both inter-
vention and control children. The data analysed and reported in
this study came only from the baseline and end line measure-
ments. Overweight and obesity were defined in this paper
according to sex- and age-specific body mass index (BMI) cut-
points proposed by the International Obesity Task Force (Cole
et al. 2000).

Statistical analysis

All data analyses were preformed using spss for Windows
(version 12.0, SPSS Inc., Chicago, IL, USA). Significance level
was set to a random error of o= 0.05. Differences of weight,
height, BMI and prevalence of overweight and obesity between
intervention and control schools were tested by independent
t-test and chi-square. In regressions to predict obesity at end
line, the baseline predictors of obesity (obesity, age, BMI, school
and family socio-economic status) were controlled. Boys and
girls were estimated using separate regressions.

Results

Sample characteristics

Data were collected from the students in grades 1—4 in inter-
vention and control schools at baseline who consented to take
part in the study and from this same cohort when they com-
pleted grades 3—6 at end line 3 years later. The study samples
included 2489 students (1056 students in intervention schools
and 1433 students in control schools) at baseline. Sixty-four
students lacked end line data because of either school transfer
(24 students in intervention schools and 31 students in control
schools respectively) or school absence (three students in inter-
vention schools and six students in control schools). Among the
students without end line data, there were 27 students in inter-
vention schools (24 non-obese children and three obese chil-
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Table 1. Characteristics of sample children at baseline and end line in intervention and control schools in Beijing*

Intervention Control
Total Boys Girls Total Boys Girls
n=1029 n=>531 n =498 n=1396 n=715 n=681
Baseline
Age (years) 84+14 84+13 83*14 82+ 15 83 %15 82+*14
Weight (kg) 284 6.5 289 £ 6.8 273 £53 28.8 6.8 294 £7.1 279 6.0
Height (cm) 1294+ 5.6 1292 54 129.5 58 130.0 = 5.0 130.2 =49 129.8 5.2
BMI 176 £29 18.1 =33 170*=25 17527 179 =28 172*+24
Overweight (%) 133 15.0 11.4% 12,6 14.4 10.71
Obesity (%) 11.7 14.5 8.6% 11.5 14.1 8.7%
End line
Age (years) 11.2+13 11.2%1.2 11.2%13 109*1.4 11.0%£13 109*14
Weight (kg) 403 £ 8.5 404 9.2 40.0 = 6.8 439 =86 448 = 8.9 42.7 £ 8.1
Height (cm) 147.7 = 6.1 1475+ 6.4 1479 +53 146.8 = 7.0 146.8 = 7.1 1469 = 5.8
BMI 18226 184 =29 18.1*+24 20.3 = 3.4§ 20.5 £ 3.58 19.9 = 3.0§

*Data presented are mean = SD except where percentage is indicated in the table.

tComparing boys with girls, P < 0.05.

$Comparing boys with girls, P < 0.01.

§Comparing control group with intervention group, P <0.01.
BMI, body mass index.

dren) and 37 in the control schools (31 non-obese children and
six obese children). Their data were eliminated and data from
the other 2425 students (1029 in intervention and 1396 in
control) were included in this paper. At baseline, there were no
significant differences in age, gender ratios and prevalence of
overweight and obesity between the intervention and control
schools (Table 1).

Change in prevalence of obesity with intervention

At follow-up, the prevalence of overweight and obesity were
significantly lower in intervention schools than in control
schools (Table 2). The prevalence of overweight decreased
26.3% in intervention schools and increased 14.3% in control
schools. The prevalence of obesity decreased 32.5% in interven-
tion schools and increased 15.7% in control schools.

More non-obese children became obese in the control
schools than in the intervention schools (7.0% vs. 2.4%, OR
0.338, 95% CI 0.214-0.538, P=0.002). Among the children
who were obese at baseline, 49.2% remained obese at end line in
intervention schools while 61.9% remained obese in control
schools. Remission of obesity was significantly higher in inter-
vention students than in control students (50.8% vs. 38.1%, OR
1.668, 95% CI 1.030-2.610, P=0.001) (Fig. 1).

Safety
Children in the intervention and control schools had a similar

linear growth velocity. The mean 3-year height increase was
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Table 2 Prevalence of overweight and obesity at end line in intervention
and control schools in Beijing

Intervention Control Adjusted
(%) (%) OR* 95% CI P-value§
Overweight
Total 9.8 14.4 0.614 0.465-0.788  0.001
Boys 119 18.5 0.564 0.391-0.756  0.001
Girls 7.6t 10.1F 0.670 0.461-1.068  0.085
Obesity
Total 79 133 0.556 0.413-0.738  0.001
Boys 9.4 16.0 0.502 0.383-0.785  0.001
Girls 6.2 10.4% 0.568 0.389-0.901  0.036

*Adjusted odds ratio controlled for baseline obesity, age, BMI, school and
family socio-economic status. Regression estimates were calculated using the
generalized estimating equation method to account for clustering of obser-
vations within schools.

tComparing boys with girls, P < 0.05.

$Comparing boys with girls, P < 0.01.

§Significance level, intervention vs. control.

BMI, body mass index.

182cm and 16.9 cm in intervention and control schools
respectively. No unintended side effects were observed during
the intervention.

Discussion

The high prevalence of childhood obesity and recent evidence
linking childhood obesity to increased morbidity and mortality
(Dietz 1998; Goran 1998) have led to a consensus that child-
hood obesity interventions should be of high priority (Wilson

Journal compilation © 2007 Blackwell Publishing Ltd, Child: care, health and development, 33, 5, 641-646



Intervention group

Sample size 7
1029
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| | I | | End line
Non-obese Obese
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Non-obese Obese
88.5% 11.5%
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Non-obese Obese Non-obese Obese
| | I | | End line
Non-obese Obese
86.7% 13.3% _

Figure 1. Flow graph of obesity changes from baseline to end line in
children in intervention and control schools in Beijing.

et al. 2003; Ells et al. 2005). There are only a few studies of
obesity interventions focused on the prevalence of obesity in
children. Most population-based interventions showed some
improvement in health knowledge and health-related behav-
iours, including consumption of a low-fat diet, more vegetable
and fruit consumption, less sedentary time, and more physical
activity (Braet et al. 1997; Epstein et al. 1998; Frenn et al. 2003b;
Harrell et al. 2005). Prevalence of obesity as an indicator of
public health problems should be given attention.

Implementation of this school-based intervention was highly
successful. The prevalence of overweight and obesity were no
different between intervention and control schools at baseline
but over the 3-year intervention period decreased significantly
among children in intervention schools and increased in control
schools, leading to significant differences between the two
groups at end line. The incidence of obesity and remissions also
indicated statistically significant intervention effects. This sug-
gests that the intervention impacted not only on obese children
but also on those at risk of becoming obese.

The prevalence of overweight and obesity were significantly
higher in boys than in girls, both in intervention and control
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children and both at baseline and end line. In Chinese tradition,
people treat boys and girls differently. Obese boys are consid-
ered to be strong and obese girls are thought to be fat. Obese
boys are much more accepted by parents than obese girls.
Society also places great importance on weight and body shape
in females than in males. Girls want to be like the slim ladies
shown in advertisements. These may be among the reasons that
the prevalence of obesity was higher in boys than in girls. In
another recent study of children, the prevalence of overweight
was 27.7% in boys and 14.1% in girls (Iwata et al. 2003). More
published scientific evidence is still needed to support this
hypothesis.

Both treatment and prevention are needed to help over-
weight and obese children improve their BMI as they grow in
height as well as to prevent new cases of obesity. In our inter-
vention programme, a school-based approach was used for all
the students as well as special interventions directed at over-
weight and obese students. The average BMI was no different
between intervention and control children at baseline. It was
significantly lower in intervention children comparing with
control children at end line. It also showed the positive result in
prevention of obesity in one aspect. In our experience, regular
height and weight measurement was itself a useful intervention.
Overweight and obese children can be screened and parents
were informed about their child’s nutrition status over time.
Most urban Chinese families have only one child. Parents tend
to overfeed their children if they do not think that their children
are overweight. ‘Don’t encourage your child to eat more when
the child feels full’ was a major message in the programme, not
a particularly difficult behaviour for the parents to implement.

No adverse effects were observed among the children with
intervention. The children in intervention schools had a similar
linear (height) growth to that of control children.

School-based intervention programmes can be implemented
in a school setting, offering regular contact with children and
parents. The eagerness of the teachers, students and parents in
the intervention schools to participate in the programme was a
great asset. We believe that this intervention was more effective
than only targeting obese children individually would have
been.

This study had several potential limitations. The intervention
programme did not cover many schools. Dietary intake, physi-
cal activity and obesity-related behaviours were not measured.
For the severely obese children, their obesity degree (BMI) did
not decrease significantly during the intervention. Even after
adjusting for clustering statistically, there is an inevitable poten-
tial for bias in allocation at the school level and as a result of
non-blinded assessment of outcome.

© 2007 The Authors
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Our intervention produced a significant decrease in the
prevalence of overweight and obesity, suggesting it may be pos-
sible to control or at least reduce this health problem in schools
in China. From this study, we feel that interventions directed at
all children should be encouraged to reduce the prevalence of
obesity. Future interventions should consider social and family
support as well as better school education for children.
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