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Identification and follow-up of obesity in ten-year-old school children

BENITA GUNNARSSON MERIAUX!, ANNA-LENA HELLSTROM!? &
STAFFAN MARILD?

YThe Sahigrenska Academy at Géteborg University, Institute of Health and Care Sciences, Goteborg, Sweden, 2The Queen
Silvia Chaldren’s Hospital, The Sahlgrenska Academy at Géteborg University, Department of Paediatrics, Goteborg, Sweden

Abstract

Objective. Growth surveillance of children in school health services is a routine in Sweden. We describe the effect at follow-
up of an overt identification of obesity in school children. Methods. Follow-up data were collected in two populations of ten-
year-old children with obesity. Children in the study group belonged to a cohort born in 1990. Here the presence of obesity
had been identified at the routine growth screening, and intervention activities against obesity had been actively offered.
Controls belonged to a cohort born in 1989. Results. Of the 176 children with obesity, 91 were in the study group (41 girls)
and 85 (44 girls) in the control group. No differences were found between the groups in age, gender or body mass index at
baseline. At follow-up, after one to two years, children in the study group had a modest but significantly more pronounced
decrease in the relative body mass index, compared with controls. The mean difference between the populations in body
mass index standard deviation score (z-score) after adjustment for baseline body mass index and follow-up time was —0.14
(95% confidence interval: —0.25 to —0.02; P=0.027). Socioeconomic status, gender, follow-up time and group were
independent predictors for change in body mass index z-score. Conclusions. To identify children with obesity in a routine
school health survey may be a crucial initial step in the management of childhood obesity.

Key words: Body mass index, child, gender, identification, intervention, prevention, obesity, school health services, screening,
soctoeconomic status, Sweden

Introduction

The prevalence of obesity in children has increased
rapidly during the past 20 years. Obesity has been
denoted as a worldwide epidemic (1), and poses a
major risk for serious health consequences and
reduces the overall quality of life in children (2,3).
The magnitude of the problem with childhood
obesity calls for a population-level approach to
significantly affect the prevalence of obesity (4,5).
Identification of children with obesity has been
suggested as an effective targeted preventive measure
to be applied at every well-child examination (4,6).
Body mass index (BMI) is a reasonable measure
to use in the screening for children with obesity
(7). The aim of the present study was to describe
the effect of an overt identification of obesity in
ten-year-old children at the routine health visits in
school.

Methods

A regional unit for the school health service in the
city of Go6teborg in Sweden supports the specialised
health nurses and consulting physicians who provide
school health services at schools. The program for
regional repeated health examinations, health edu-
cation, health dialogue, and growth monitoring are
based on national guidelines for school health
services (8).

The present study was performed in the school
health services in the city of Goteborg during the
years 2001 to 2003. Measurements of weight, height
and, BMI were acquired at follow-up visits and
retrospectively in two groups of children who were
obese at ten years of age. The two groups were
recruited separately from two cohorts of children
born in 1990 and 1989, described below as the study
group and the control group, respectively.
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The BMI was calculated as weight in kilograms
divided by height in meters squared (kg/m?). The
BMI was also transformed to the BMI Standard
Deviation Score (BMI SDS) to obtain a standardi-
zation of the BMI-measurements for age and gender
in relation to a reference population (9).

To define obesity in children at ten years of
age, the nurses used BMI >25 kg/m?, irrespective
of gender. This was a simplified modification of the
published age and gender specific BMI cut-off values
to define obesity in children (10), where the cut-offs
defining obesity in 9.75 to 11.25 year-old children
range from 24.0-25.4 kg/m?.

Study group

In regular school health visits during the years 2000
to 2001, in the cohort of ten-year-old school children
born in 1990, 116 of 4731 (2.4%) children were
identified as obese. These children participated in a
prevalence study (11) and were actively offered
intervention and follow-up by the school health
services. The intervention consisted of regular visits
with the nurse, individual advice of sound nutrition
and exercise, also in writing, and mobilisation of the
whole family to support the change of habits in
everyday life. For those who wished, the school
health services also referred children to the paedia-
tric outpatient clinics for medical care against
obesity.

The school nurses managed to trace data in 96 of
the initial 116 children with obesity. At follow-up,
five of the most severely obese children dropped out:
one boy did not want to measure his weight (BMI
30.1 kg/m? at ten years of age); one boy did not
attend the follow-up at all (BMI 37.1 kg/m? at ten
years of age); two girls had moved to schools outside
Goteborg (BMI 30.0 and 26.5 kg/m? at ten years of
age); and for one girl (BMI 33.2 kg/m? at ten years of
age), the headmaster and school nurse declined to
participate in the study at the follow-up.

Control group

In the cohort of 4495 12-year-old children born in
1989, 88 (1.9%) children were detected as obese
when they were 10 years old. Here the regular school
health visits had been performed using old routines.
In other words, children had not been identified as
obese at the screening, nor had they actively been
offered intervention and follow-up by the school
health services. At the follow-up of weight and height
in the control group, retrospectively, data corre-
sponding to those of the study group were collected
for comparison. Three of the 88 children dropped
out at follow-up: two girls did not want to measure
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weight (BMI 28.3 kg/m? and 25.6 kg/m? at ten years
of age), and one girl had left to live outside the
country (BMI 25.6 kg/m? at ten years of age).

Interventions to counteract obesity in children

At follow-up, a record of the data of intervention
activity over the observation time was collected in
both groups of children with obesity. In essence, the
interventions provided by the school health services
to children in the study group meant promotion of
a healthy lifestyle targeted at both children and
parents. Most of them also had information in
writing, advice about nutritious eating habits, sched-
uled meals and daily physical activity, and regularly
assessments of weight and height. For those having
had a referral to medical care, additional interven-
tions were provided at the medical ward by a team of
professionals, such as paediatricians, dieticians, phy-
siotherapists and occasionally also psychologists.
Compared with the study group, the intervention in
the control group was limited. Most of the children
had isolated health visits at the nurse’s office includ-
ing weight monitoring and general advice in line with
national guidelines, such as an example of a balanced
diet chart. The intervention activities to counteract
obesity in the two groups of children were classified
as: 1) referral to medical care, 2) intervention without
referral, or 3) no intervention.

The socioeconomic status in school districts

The City of Goteborg, with about 500 000 inhabi-
tants, can be considered representative of urban
areas in Sweden demonstrating a large range in
socioeconomic status (SES) in its 21 city districts.
Low SES is found in the northeastern suburban
areas and high SES in the west and south regions of
the city, close to the coast. In a previous study, an
index of the local SES of all 21 city districts was
derived from four parameters: The average income
of men aged 25-49; the participation rate in the
latest general election; the number of single parents
with children <16 years of age; and the number of
blue collar workers (12). As the regional unit of
school health service in G6teborg uses this index to
characterize schools into high, intermediate or low
SES, we found it helpful to use this method. By
using the school addresses, the children were classi-
fied according to the SES of the school district into:
1) high SES, 2) intermediate SES, or 3) low SES.

Statistical methods

Data were analysed by software SAS 8.2. To measure
the comparison between groups, Mann-Whitney
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U-test was used for continuous variables. Fisher’s
Exact test was used for dichotomous variables
and Mantel-Haenszel Chi-2 test for ordered catego-
rical variables. In order to adjust for baseline covari-
ates and follow-up time, analyses of covariance
(ANCOVA) were performed. Stepwise linear regres-
sion was used to select independent predictors
for change in BMI SDS. All significance tests were
two-tailed and conducted at 5% level.

Ethical approval

Ethical approval was obtained from the Ethical
Committee at the Sahlgrenska University Hospital
of Géteborg University (Study group #0293-00 and
Control group #0397-01).

Results

A total of 176 children remained for evaluation at
follow-up, 91 children (41 girls) in the study group
and 85 children (44 girls) in the control group. At
baseline, there were no differences between the
groups in the distribution of gender, age, weight,
height, BMI, or BMI SDS. The percent of children
belonging to school districts of low, intermediate and
high socioeconomic status were 46%, 30% and 24%
in the study group and 47%, 31% and 22% in the
control group (non-significant). The prevalence of
obesity was highest in low SES districts both in the
study and control groups, 46% and 47%, respec-
tively (Table I).

The mean follow-up time was 1.3 years (standard
deviation, SD =0.42) in the study group and
2.1 years (SD=0.48) in the control group
(p <0.001). At follow-up, age, weight and height
were significantly different between the two groups
(p <0.0001, p =0.003 and p =0.006, respectively).
The BMI and BMI SDS did not differ at follow-up
(p =0.14 for both) (Table II).

In Figure 1, the development of mean BMI SDS
in the two groups from baseline to follow-up is
illustrated.

To assess whether the outcome of BMI and BMI
SDS differed between the groups at follow-up,
analyses of covariance were used after adjustment
for covariates (time to follow-up and BMI at
baseline). BMI at follow-up was significantly
(p =0.041) higher in the control group (adjusted
mean =28.94 kg/m?®) compared with the study
group (adjusted mean =28.09 kg/m?). The adjusted
mean difference in BMI between the two groups
was —0.85 (95% CI —1.66; —0.03). BMI SDS at
follow-up was also significantly higher in the control
group (adjusted mean =2.84, p =0.027) compared
with the study group (adjusted mean =2.71) after
adjustment for time to follow-up and BMI SDS at
baseline. The adjusted mean difference between
the groups was —0.14 (95% CI —0.25; —0.02).
Exactly the same p-values were obtained when the
analyses were repeated with change in BMI and BMI
SDS as dependent variable. If the analysis were also
adjusted for socioeconomic categories, the adjusted
mean difference for BMI SDS between the two
groups was —0.12 (95% CI —0.24; —0.01).

The impact of different variables on the mean
change in BMI SDS was studied in a regression
model. First, group (study group, control group),
SES (low, intermediate and high), gender, interven-
tion activity (referral to medical care, intervention
without referral, no intervention) were included as
independent variables. Only 7% of the variation was
explained with SES, higher values predict better
outcome = —0.09 (p =0.0016), and gender, with
boys having better outcome = —0.10 (p =0.0397),
as significant variables. When duration to follow-up
was added to the model, SES (= —0.09, p=
0.0024), duration (longer time predicts better out-
come = —0.18, p=0.0005), gender (= —0.11,
p =0.0134) and group (study group predicts better
outcome [=0.13, p=0.0352) were significant

Table I. Mean data at baseline of children with obesity by group, gender, total and group difference, and also the prevalence of obesity by

socioeconomic districts (p-value and n [%]).

Study group (identified)

Control group Differences Study

Mean (SD) group vs. Control group
Baseline Boys n =50 Girls n=41 Total n=91 Boys n =41 Girls n=44 Totaln=85 Total n =176 p-value
Age (v) 10.6 10.5 10.6 (0.4) 10.6 10.5 10.6 (0.4) 0.58

Weight (kg) 62.2 62.4 62.3 (7.7) 61.5 59.5 60.5 (7.6) 0.11

Height (cm) 149.9 149.9 149.9 (6.5) 149.7 148.0 148.8 (6.9) 0.26

BMI (kg/mZ) 27.6 27.7 27.6 (2.2) 27.4 27.1 27.2 (2.0) 0.12

BMI (SDS) 3.26 2.84 3.07 (0.35) 3.23 2.76 2.99 (0.36) 0.14

SES (n (%)) 0.82

Low 25 (50%) 17 (42%) 42 (46%) 22 (54%) 18 (41%) 40 (47%)

Intermediate 13 (26%) 14 (34%) 27 (30%) 12 (29%) 14 (32%) 26 (31%)

High 12 (24%) 10 (24%) 22 (24%) 7 (17%) 12 27%) 19 (22%)
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Table II. Mean data at follow-up of children with obesity by group, gender, total and group difference.

Study group (identified)

Difference Study group
Control group vs Control group

Mean (SD) Unadjusted Adjusted*
Characteristics n=176 n=176
Follow-up Boysn=50 Girlsn=41 Totaln=91 Boysn=41 Girlsn=44 Totaln=85 p-value p-value
Time in study (y) 1.3 1.4 1.3 (0.42) 2.0 2.1 2.1 (0.48) <0.0001 -

Age () 11.9 11.9 11.9 (0.5) 12.6 12.7 12.6 (0.6) <0.0001 -
Weight (kg) 70.9 70.0 70.5 (9.5) 77.9 72.3 75.0 (10.1) 0.0032 0.0081
Height (cm) 157.9 157.7 157.8 (7.7) 163.2 159.4 161.3 (7.9) 0.0063 0.2304
BMI (kg/m?) 28.4 28.1 28.2 (2.86) 29.2 28.4 28.8 (2.69) 0.14 0.0410
BMI (SDS) 3.0 2.6 2.81 (0.45) 2.9 2.6 2.73 (0.42) 0.14 0.0275

*Analyses of covariance adjusted for group, baseline values and follow-up time.

independent determinants (R?=0.14), while inter-
vention activity was non-significant.

In the two studies, interventions over observation
time initiated by the school staff were registered.
In Table III, the distribution of children by inter-
vention categories is presented. There was a sig-
nificant difference of intervention activities between
the groups (p <0.0001). Referral to medical care
was done in 45% vs. 15% and no intervention was
noted in 18% vs. 54% in the study and control
group, respectively.

Discussion

An overt identification of children with obesity by
screening of growth in the regular school health
service may be an important preventive measure. In
the present study, children identified as obese had a
significantly more pronounced decrease in body
mass index compared with the controls. The size of
the effect at follow-up was modest, with a difference
after adjustment for covariates of —0.85 kg/m?® for
BMI and —0.14 for BMI SDS at the 1 to 2 year
follow-up.

However, the limited effect should be considered
in relation to the small changes in routine that were

done in the intervention, i.e. active identification of
obesity. In Sweden, where there is ongoing regular
health screening in schools, the costs and the volume
of work to change the program to an overt identifi-
cation of children with obesity is minor. It is quite
remarkable that a different way to approach children
with obesity can be detected at all in the outcome of
BMI at follow-up.

There are several school-based interventions to
prevent overweight in childhood. Many studies show
limited but significant effects comparable with this
study. Reducing children’s TV viewing in normal
weight students, who were 9 years of age, was found
to have a significant effect on BMI at a one-year
follow-up, the adjusted difference in BMI between
the intervention and control group was —0.45 kg/m?
(13). An intervention study in 11-12 year-old
children (n=766) with counselling on nutrition
and physical activity showed significant differences
in BMI, 18.0 vs. 18.4 kg/m?, for intervention and
control group at the one-year follow-up (14). An-
other intervention study with an increase of physical
activity and an introduction of a healthier diet
resulted in a non-significant difference compared
with controls in girls at the two-year follow-up, while
a significant effect was present in boys (the change in

310
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Figure 1. Development of mean BMI SDS from baseline to follow up in the two groups of children with obesity.
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Table III. The distribution of children by group and intervention
in school health services.

Study group Control group

n (%) (Identified) n =91 n=2385
Referral to medical care 41 (45%) 13 (15%)
Intervention without referral 34 (37%) 26 (31%)
No intervention 16 (18%) 46 (54%)
Total 91 (100%) 85 (100%)

The distribution of intervention by groups significantly differed
(p <0.0001).

BMI was —0.28 kg/m? vs. +0.36 kg/m? for inter-
vention vs. controls) (15). Other studies on normal
weight school children showed significant effects on
the prevalence of obesity and overweight. The simple
message to reduce the intake of carbonated drinks
was found to give a significant difference in the
prevalence of overweight and obesity (16). Some
studies, such as the Planet Health (17) and Dance
for Health (18), were interventions found to be
effective in girls only. Several school-based studies
have been performed where no significant effects of
the interventions were seen (19-21).

The study subjects in this study were children with
obesity and the effect of interventions may also be
compared with treatment studies. Many of these
show high dropout rates and no significant effect at
follow-up in spite of intense programs (22). One
recent study with an intense family-based program in
8-16 year olds gave a significant 12-month difference
in BMI of 3.3 kg/m? compared with controls (23).
This effect might be seen as a possible upper limit of
treatment effects. However, the difference in the
outcome is great compared with the present study,
but so is also the costs and intensity of the program.

The healthcare system in Sweden has performed
standardised registrations of weight and height in
children for several decades and growth charts for
BMI have been used as the Swedish reference since
2000 (24,25). The national guidelines for school
health services in Sweden recommend giving priority
to childhood overweight (26). To use BMI monitor-
ing of school children and identify obesity using
specific cut-offs is hypothesised to do little or no
harm and result in awareness among parents leading
to changes in lifestyle and also a possibility of a
decreasing trend of obesity (27).

A number of limitations were seen in this study
designed as a descriptive observational study: the
children were not randomized for intervention, the
data was collected retrospectively; the groups had
different follow-up times; and obesity in the ten-
year-old children was defined by using BMI >25 kg/
m?. However, the latter is a simplified cut-off point

of BMI, which was used to facilitate the data
collection for the school nurses. If the exact age-
and gender specific cut-off values to define child
obesity (10) had been used, a larger number of
children with BMI between 24 and 25 kg/m? would
have been included. When designing the study we
felt that gains in compliance and cooperation from
the nurses would compensate for the drawbacks of a
simplified cut-off for the screening. It should be
pointed out that the screening work by the nurses
was not computerized.

The prevalence of obesity in this study appeared to
be highest in low SES districts. This is under the
condition that the individual SES is homogenous in
schools with different SES levels. Children from low
SES districts decreased their adjusted mean BMI
and BMI SDS to a lesser degree than the others. The
importance of SES has also been observed by others
(28) where many factors may contribute, such as
low maternal education (29), parental neglect (30)
or low physical activity associated with weak parental
emotional support and the family’s SES (31). The
regression model used, to analyze possible determi-
nants of the mean change in BMI SDS, showed
significant values in relation to SES, duration to
follow-up, gender and group but not to intervention
activity. Consequently, when only 14% of the varia-
tion in BMI was explained by these factors, it might
illustrate the many possible etiologic factors leading
to obesity in childhood.

The dropouts might reflect a problem in the care
of children with obesity, who often avoid interven-
tions and follow-up contacts (32). The mean BMI at
baseline was below 28 kg/m? for participants, while
in 4 of 5 dropouts it was between 30 and 37 kg/m?.
To understand the reason for this avoidance is most
important. It could be based on the co-morbidities
of obesity (2), low self-esteem, alienation, behavioral
aspects (33), and lack of support from the family (3),
parental overweight and also high prevalence of
obesity-related health problems in the community
(32). Prevention of obesity, if possible, might be the
best way to handle this problem.

The present study shows that the mere identifica-
tion of children with obesity at growth screening in
school health services is a simple measure in the
prevention and management of childhood obesity.
We suggest that further randomised controlled trials
should assess the validity of this procedure. Both the
possible beneficial effects and the adverse events of
screening and identifying children with obesity in
school health services must be addressed. There is
also a need for qualitative studies to address the
efficacy and effectiveness of childhood overweight
interventions (34).



Downloaded By: [G6teborg University Library] At: 10:47 20 July 2008

Acknowledgements

We would like to express our gratitude to all the
nurses in school healthcare who participated in the
collection of data and also to the statisticians at

the

Statistiska Konsultgruppen, Goteborg. The

Western Sweden Regional Health Care Authority
(Vastra Gotalandsregionen) and the foundation of
Helge Ax:son Johnson in Stockholm, Sweden, have
provided funds to support this study.

References

1.

10.

11.

12.

13.

14.

World Health Organization. Obesity. Preventing and Mana-
ging the Global Epidemic. Report of a WHO Consultation on
Obesity. Geneva: World Health Organization; 1998.

. Ebbeling CB, Pawlak DB, Ludwig DS. Childhood obesity:

public-health crisis, common sense cure. The Lancet. 2002;
360:473-82.

. Reilly J, Methven E, McDowell ZC. Health consequences of

obesity. Arch Dis Child. 2003;88:748-52.

. A Baur L. Child and adolescent obesity in the 21°" century: an

Australian perspective. Asia Pacific J Clin Nutr. 2002;11(Sup-
pl):S524-8.

. American Academy of Pediatrics. Policy Statement. Preven-

tion of Pediatric Overweight and Obesity. Pediatrics.
2003;2;112:424-30.

. Moran R. Evaluation and Treatment of Childhood Obesity.

American Academy of Family Physicians. 1999. Available 18/
09/2007 from: URL: http://www.aafp.org/afp/990215ap/861.
html

. US Preventive Services Task Force. Screening and Interven-

tions for Overweight in Children and Adolescents: Recom-
mendation Statement. Pediatrics. 2005;116(1):205-9.

. The National Board of Health and Welfare in Sweden. The

School Health Service 1998. Report 1998:10 (in Swedish).
Available 18/09/2007 from: URL: http://www.socialstyrelsen.
se/NR/rdonlyres/C599386B-EEE9-470C-B1B3-
EA0B84F166E1/2003/199803010.pdf

. Karlberg J, Luo ZC, Albertsson-Wikland K. Body mass index

reference values (Mean and SD) for Swedish children. Acta
Paediatr. 2001;90:1427-34. Erratum: Acta Paediatr. 2002;
91:362.

Cole T, Bellizzi MC, Flegal KM, Dietz WH. Establishing a
standard definition for child overweight and obesity world-
wide: international survey. BM]J. 2000;320:1240-3.

Marild S, Bondestam M, Bergstrom R, Ehnberg S, Hollsing
A, Albertsson-Wikland K. Prevalence trends of obesity and
overweight among 10-year-old children in western Sweden
and relationship with parental body mass index. Acta
Paediatr. 2004;93:1588-95.

Elmén H, Hoglund D, Niklasson A, Nilsson W. Birth Weight
for Gestational Age and Sex as a Health Indicator at Local
Area Level — Social Inequality in a Swedish City. Int ] Health
Sci. 1995;6:117-26.

Robinson TN. Reducing children’s television viewing to
prevent obesity: a randomized controlled trial. JAMA. 1999;
282(16):1561-7.

Alexandrov AA, Maslennikova GY, Kulikov SM, Propirnij
GA, Perova NV. Primary prevention of cardiovascular disease:
3-year intervention results in boys of 12 years of age. Prev
Med. 1992;21(1):53-62.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Identification of obesity in school children 107

Sallis JF, McKenzie TL, Alcaraz JE, Kolody B, Faucette N,
Hovell MF. The effects of a 2-year physical education
program (SPARK) on physical activity and fitness in elemen-
tary school students. Sports, Play and Active Recreation for
Kids. Am J Public Health. 1997;87(8):1328-34.

James J, Thomas P, Cavan D, Kerr D. Preventing childhood
obesity by reducing consumption of carbonated drinks:
cluster randomised controlled trial. BMJ, DOI:10.1136/
bmj.38077.458438.EE (published 27 April 2004)
Gortmaker SL, Peterson K, Wiecha J, Sobol AM, Dixit S,
Fox MK, et al. Reducing obesity via a school-based inter-
disciplinary intervention among youth: Planet Health. Arch
Pediatr Adolesc Med. 1999;153(4):409-18.

Flores R. Dance for health: improving fitness in African
American and Hispanic adolescents. Public Health Rep.
1995;110(2):189-93.

Coleman K], Tiller CL, Sanchez J, Heath EM, Sy O, Milliken
G, et al. Prevention of the epidemic increase in child risk of
overweight in low-income schools: the El Paso coordinated
approach to child health. Arch Pediatr Adolesc Med. 2005;
159(3):217-24.

Caballero B, Clay T, Davis SM, Ethelbah B, Rock BH,
Lohman T, et al. Pathways: a school-based randomized
controlled trial for the prevention of obesity in American
Indian schoolchildren. Am J Clin Nutr. 2003;78(5):1030-8.
Donnelly JE, Jacobsen DJ, Whatley JE, Hill JO, Swift LL,
Cherrington A, et al. Nutrition and physical activity program
to attenuate obesity and promote physical and metabolic
fitness in elementary school children. Obes Res. 1996;4(3):
229-43.

Summerbell CD, Ashton V, Campbell K] , Edmunds L, Kelly
S, Waters E. Interventions for treating obesity in children.
Cochrane Database Syst Rev. 2003;(3):CD001872.

Savoye M, Shaw M, Dziura ], Tamborlane WV, Rose D,
Guandalini C, et al. Effects of a Weight Management
Program on Body Composition and Metabolic Parameters
in Overweight Children. A Randomized Controlled Trial.
JAMA. 2007;297(24):2697-704.

He Q, Albertsson-Wikland K, Karlberg J. Population-based
body mass index reference values from Goteborg, Sweden:
birth to 18 years of age. Acta Paediatr. 2000;89:582-92.
Albertsson-Wikland K, Luo ZC, Niklasson A, Karlberg J.
Swedish population-based longitudinal reference values from
birth to 18 years of for height, weight and head circumfer-
ence. Acta Paediatr. 2002;91:739-54.

The National Board of Health and Welfare in Sweden.
Guidelines for School Health Service. Report August
2004 (in Swedish). Available 18/09/2007 from: URL: http://
www.socialstyrelsen.se/NR/rdonlyres/38559C6B-02AF-418F-
A047-0CD3DE756458/2451/20041302.pdf

Hall D, Cole T. What use is the BMI? Arch Dis Child. 2006;
91:283-6.

Blomquist HK, Bergstrom E. Obesity in 4-year-old children
more prevalent in girls and in municipalities with a low
socioeconomic level. Acta Paediatr. 2007;96:113-6.
Rasmussen F, Johansson M, Hansen HO. Trends in over-
weight and obesity among 18-year-old males in Sweden
between 1971 and 1995. Acta Paediatr. 1999;88:431-47.
Lissau I, Sorensen TI. Parental neglect during childhood and
increased risk of obesity in young adulthood. The Lancet.
1994;343(8893):324-7.

Raudsepp L. The relationship between socioeconomic status,
parental support and adolescent physical activity. Acta
Paediatr. 2006;95(1):93-8.



Downloaded By: [G6teborg University Library] At: 10:47 20 July 2008

108 B. Gunnarsson Mériaux et al.

32.

33.

Barlow SE, Richert M, Baker EA. Putting context in the
statistics: paediatricians’ experiences discussing obesity dur-
ing office visits. Child: care. health and development. 2006;
33(4):416-23.

Neumark-Sztainer D, Story M, Hannan PJ, Perry CL, Irving
LM. Weight-related concerns and behaviours among over-
weight and non-overweight adolescents: implications for

34.

preventing weight-related disorders. Arch Pediatr Adolesc
Med. 2002;156:171-8.

Collins CE, Warren JM, Neve M, McCoy P, Stokes B.
Systematic review of intervention in the management of
overweight and obese children which include a dietary
component. In J Evid Based Healthc. 2007;5:2-53.



