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Abstract
Objective: To assess whether first year weight loss, age, and socioeconomic background correlate with the success rate of continuous long-term behavioral obesity treatment. Methods:
In a 3-year longitudinal study, obese children (n = 684) were divided into three groups based
on age at the start of treatment, age 6–9 years, 10–13 years, and 14–16 years. Results: The
mean BMI standard deviation score (BMI-SDS) decline was age-dependent (p = 0.001), independently of adjustment for missing data: –1.8 BMI-SDS units in the youngest, –1.3 in the
middle age group, and –0.5 in the oldest age group. SES and parental BMI status did not affect the results. 30% of the adolescents remained in treatment at year 3. There was only a
weak correlation between BMI-SDS change after 1 and 3 years: r = 0.51 (p ! 0.001). Among
children with no BMI-SDS reduction during year 1 (n = 46), 40% had a clinically significantly
reduced BMI-SDS after year 3. Conclusion: Behavioral treatment should be initiated at an
early age to increase the chance for good results. Childhood obesity treatment should be
continued for at least 3 years, regardless of the initial change in BMI-SDS.
Copyright © 2012 S. Karger GmbH, Freiburg

Introduction

There is general agreement that behavioral interventions constitute the cornerstone of
childhood obesity treatment. There are many studies showing effects of short-term interventions, and follow-up studies have also indicated that some effects remain over a longer
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time period [1–4]. However, the importance of such treatment prerequisites like age at onset
of treatment and hereditary factors has not been studied sufficiently. Furthermore, low
socioeconomic status (SES) is observed more frequently in families with obese children [5],
but it is unclear to what extent such factors affects the treatment outcome.
The large number of patients lost to follow-up during treatment is another well-known
problem. Dropout rates of 30–40% after 1 year are not uncommon [1], and even larger
numbers up to 92% are found in long-term follow-up studies of 2–5 years [3, 4, 6].
In adults SES seems to be of great importance for the risk of treatment dropout [7, 8].
However, in younger patients, factors of importance for the dropout rate are basically
unknown. A few earlier studies have investigated potential correlates to dropout in pediatric obesity and reported conflicting results [9–12].
The general aim of this study was to evaluate whether or not demographic and other
patient-related factors correlated with the efficacy of long-term behavioral obesity
treatment. The primary aim was to study whether age at the onset of treatment was of
importance. Secondary aims were to study if socioeconomic factors, parental obesity, or age
at obesity onset were correlated with change in BMI standard deviation score (BMI-SDS)
during treatment and to what extent initial weight loss was correlated with the long-term
success rate. We also studied what factors were correlated with subjects being lost to followup.

Material and Methods
Treatment Modalities
The National Childhood Obesity Center, Stockholm, is a referral center for children with severe
obesity, the aim of which is to evaluate obesity treatment [13–15]. All children and their parents have
agreed to continuous treatment for 5 years. A primary goal is to help families to understand the severity
of the disease and the need for lifelong treatment. The objective of the behavioral treatment follows widely
accepted guidelines [16–19]. The aim is to help patients to adopt healthier eating habits, to become more
physically active, and to reduce time spent in sedentary activities. Changes are encouraged to be made
stepwise, based on present behaviors. The treatments were provided individually and in groups. The overruling principle was that the treatment should be intensified if it failed. This means that if the results were
poor (weight gain), more frequent visits were prescribed. Therefore, the frequency of weight controls
varied from weekly to once a year. When patients did not apply for follow-up visits, the family was
contacted immediately, first by proposing a new visit and after that by telephone calls and by letters to the
caregiver. The whole treatment was free of charge for the families.
Patients
This is a longitudinal study in patients aged 6–16 years who had been referred to and accepted for
treatment at the National Childhood Obesity Center, Stockholm, between January 1998 and December
2004 (n = 684). All included patients were obese according to the criteria suggested by Cole et al. [20] and
had made at least one visit to the Center. At the time of evaluation, all included children had had the opportunity for a 3-year treatment period. Follow-up was terminated after 3 years of treatment or at the time
of loss to follow-up, whichever came first. Patients undergoing other treatments than behavioral treatment
or patients with other obesity-related diagnoses, such as syndromes, surgery within the central nervous
system and mental and psychological disorders (n = 129), were excluded. After exclusions, 555 children
remained in the study.
Data were extracted from the National Health Care Quality Register for Childhood Obesity (BORIS),
which is supervised by the National Board of Health and Welfare in Sweden. The study database includes
data from the first visit to the National Childhood Obesity Center and comprises background and demographic characteristics, i.e., gender, pubertal status, age at onset of obesity, parental weight status, SES
(parental occupation) and BMI-SDS [21]. At all visits trained nurses assessed height (Ulmer stadiometer,
Ulm, Germany) and body mass (Vetek TI-1200; Väddö, Sweden) with children wearing underwear and a
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lightweight shirt. Pubertal status according to Tanner was assessed by a pediatrician. The study was
reviewed by the Ethics Committee of Karolinska Institutet, and the parents gave their oral informed
consent for the registration of clinical data.
Method
The degree of obesity was classified using the BMI-SDS. [21]. The BMI-SDS was calculated in the
BORIS database using weight, height, age, and gender. The subjects were divided into three age groups,
defined by age at the start of behavioral treatment. The age brackets were 6–9 (prepubertal), 10–13
(pubertal), and 14–16 (late/post-pubertal) years. Age at onset of obesity was derived from growth charts
as the age at which the BMI exceeded iso-BMI 30, i.e., the BMI that forecasts an adult BMI of over 30 [20].
It was possible to define age at onset of obesity in 80% of subjects.
Parental BMI data in the BORIS database were based on the weight and height data reported by the
parents at the first clinical visit. The parents were classified with regard to overweight and obesity
according to the international standards: normal weight (BMI 18–24.9 kg/m2), overweight (BMI 25–29.9
kg/m2), or obese (BMI = 30 kg/m2) [22].
SES was defined in terms of parental occupation/education. This was coded, based on official Swedish
socioeconomic categories (SEI) and the Swedish Standard Classification of Occupations (SSYK) provided
by Statistics Sweden (SCB), into three categories: i) at least one parent with an academic degree, ii) at least
one parent with a post upper secondary school education, and iii) others (unemployed, early/disability
retired, long-term sick-listed, students, housewives).
Most of the included patients received more than one type of behavioral treatment. We have not been
able to demonstrate that one type of behavioral intervention has been more successful than the other
(data not shown). Therefore, we have pooled the subjects irrespective of the type of behavioral treatment.
Reference Children from the STOPP Study
To be able to contrast behavioral treatment for the youngest age group with spontaneous changes,
data from 36 obese (BMI-SDS 1 5) children (mean age 8.5 years, range 6.4–10.3 years and BMI-SDS mean
5.8, SD 0.9) who were followed in the STOPP study [23] for 1–3 years were evaluated. Twelve (mean age
8.5 years, range 6.5–10.2 years,BMI-SDS mean 6.2, SD 1.2) of them were followed for 3 years. In the STOPP
study no intervention effect was reported among obese children and children could therefore be pooled
from both the obesity prevention and the control groups.
Clinically Significant Weight Loss
Reinehr et al. [24–26] have demonstrated that a clinically significant decrease in negative health
consequences for obese children is observed after a weight reduction of 6 0.5 BMI-SDS units since this
reduction led to improvements in cardiovascular and metabolic risk factors. Based on these observations,
we specified that a clinically significant weight loss was obtained if the child had lost 6 0.5 BMI-SDS units.
Derivation of Patients Lost to Follow-Up
Patients who missed follow-up visits and those who refused to show up at visits after additional
contacts were classified under three main causes of loss to follow-up: i) patient’s/parents’ decision to stop
treatment; ii) treatment goals achieved; or iii) external causes (such as patient moved, patient turned 18,
no referral from a primary care physician).
Statistics
The primary statistical analyses were performed using the ANCOVA with regard to the change in
BMI-SDS at follow-up years 1, 2, and 3 compared to the first visit, including BMI-SDS at the first visit as a
covariate and age at start of treatment, age at onset of obesity, gender, parental weight status, SES and
dropout category as fixed factors in the model. Differences among groups with respect to number of visits
during the first year were analyzed using the Kruskal-Wallis test. Pair-wise comparisons were made using
the Mann-Whitney test. Differences in age groups with regard to proportions of change from obesity to
overweight and categorized decrease in BMI-SDS (! 0.5 and ! 1.5) were analyzed using the chi-square test.
Discriminate Analysis of Completers and Noncompleters
Logistic regression was used to perform an exploratory investigation of possible predictors for
subjects lost to follow-up, including age, gender, BMI-SDS, parental BMI status, and parental SES as inde-
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pendent variables in the model. The odds ratio for lost to follow-up (compared to completion) was estimated for each factor.
Analysis Populations
Two analysis populations were defined: first, the complete cases (CC) population, which included all
children who were completely assessed for BMI-SDS from the first visit throughout the 3-year follow-up
visits; and second, the full analysis (FAS) population, which included all subjects who had a first visit. The
FAS population was to be interpreted as a sensitivity analysis for the analysis with the CC population. In
the FAS population, missing data for patients lost to follow-up were replaced using i) the last observation
carried forward (LOCF) and ii) the baseline value carried forward (BVCF) method [3, 27].
Analyses were performed using Statistica 7.0 (Statsoft Inc., Tulsa, OK, USA). All tests used were twosided, and statistically significant results were set at p ! 5%. All analyses are to be regarded as exploratory. No correction for multiple testing was done.

Results

A total of 555 children (272 females and 283 males) met the inclusion criteria for this
study. The numbers of children in the three age groups were 125 (age 6–9 years), 263 (age
10–13 years), and 167 (age 14–16 years). The mean BMI-SDS on entering behavioral treatment
(first visit) was 1.3 units higher in the 6–9 years age group than in the 10–13 years and
14–16 years age groups (p ! 0.05). 81% of the children in the 6–9 years age group were classified as obese before 3 years of age or between 3 and 6 years of age. A similar percentage
of obesity (62%) was observed in the 10–13 years age group, whereas the 14–16 years age
group had a statistically significantly higher percentage (48%) of children who had their
onset of obesity after 6 years of age (p ! 0.05). The prevalence of overweight and obesity
among the parents was 59% in the fathers and 57% in the mothers. The proportion of
subjects with parents in SES 3 was 38%. No difference in parental weight status or SES was
found between age groups (table 1). The mean number of visits during the first year of
treatment was 7.3 (median 3, range 1–45) for the entire group, but it varied significantly (p
= 0.036) among age groups. Children in the 6–9 years age group had a somewhat smaller
mean number of visits (6.2 (median 2, range 1–38) (p ! 0.01)), compared to children in the
oldest age group with 7.8 visits (median 4, range 1–45) and 10–13 years age group (p !
0.05). There was a weak correlation between the number of visits and the decrease in
BMI-SDS during treatment years 1 and 2, as expected from the study design, with more
frequent visits if treatment fails (see ‘Material and Methods’), but no correlation was found
for year 3 (data not shown).
The results for the primary analysis using the CC population and the FAS population are
presented in figure 1. The mean BMI-SDS (table 2) declined from the first visit to the 3-year
follow-up (p ! 0.05) and was related to age. There was a significant interaction effect
between age group and time (p ! 0001). Post hoc analyses showed that the mean BMI-SDS
decline was much greater for the youngest age group (6–9 years) compared to the other age
groups (p = 0.001). On adjusting for baseline differences, the mean changes in BMI-SDS from
the first visit to follow-up years 1, 2, or 3 were similar with a statistically demonstrated
stronger decline in the 6–9 years age group. In the 14–16 years age group the mean BMI-SDS
decreased during the first year (p ! 0.05) but could not be statistically demonstrated during
follow-up years 2 and 3.
Only a weak correlation was found between change in BMI-SDS from baseline to the
1-year follow-up and from baseline to the 3-year follow-up, r = 0.51 (p ! 0.001) (fig. 2). Among
children showing no response to treatment in the BMI-SDS, i.e., no numerical decrease,
during the first year, 15 out of 18 in the 6–9 years age group, 4 out of 16 in the 10–13 years
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Table 1. Descriptive statistics of subject characteristics at baseline, i.e. mean and SD for continuous variables and frequency for categorical variables

Mean age (SD)
Female/male
Tanner score
1
2
3
4
5
Missing
Mean weight, kg (min–max)
BMI (SD)
BMI-SDS (SD)
Age at onset (iso BMI > 30) of obesity
Before 3 years
3 to 6 years
7 years and older
Missing
BMI, father
<25
ηʹͷ
η͵Ͳ
Non-reported
Child BMI-SDS by category of father weight status
BMI < 25, mean (SD)
 ηʹͷǡmean (SD)
 η 30, mean (SD)
Non-reported, mean (SD)
BMI, mother
<25
ηʹͷ
η͵Ͳ
Non-reported
Child BMI-SDS by category of mother weight status
BMI < 25, mean (SD)
 η 25, mean (SD)
 η 30, mean (SD)
Non-reported, mean (SD)
SES
Academic degree
Upper secondary education
Others
Non-reported

6–9 years
(n = 125)

10–13 years
(n = 263)

14–16 years
(n = 167)

Total
(n = 555)

8.4 (1.1)
64/61

12.1 (1.1)
113/150

15.3 (0.8)
95/72

272/283

100 (80%)
5 (4%)
3 (2%)
1 (1%)
0
16 (13%)
56 (28–104)
29 (4.7)
6.7 (1.7)

71 (27%)
44 (17%)
44 (17%)
29 (11%)
20 (8%)
55 (21%)
82 (41–155)
32 (4.8)
5.4 (1.3)

1 (1%)
4 (2%)
12 (7%)
30 (18%)
71 (43%)
49 (29%)
104 (66–178)
36 (5.5)
5.2 (1.2)

82.9 (28–178)
33 (5.7)
5.7 (1.5)

57 (46%)
44 (35%)
3 (2%)
21 (17%)

53 (20%)
110 (42%)
42 (16%)
58 (22%)

26 (16%)
54 (32%)
53 (32%)
34 (20%)

136 (25%)
208 (37%)
98 (18%)
113 (20%)

14 (11%)
56 (45%)
29 (23%)
26 (21%)

50 (19%)
97 (37%)
61 (23%)
55 (21%)

37 (22%)
52 (31%)
34 (20%)
44 (26%)

101 (18%)
205 (37%)
124 (22%)
125 (23%)
5.4 (1.4)
5.6 (1.5)
5.9 (1.6)
5.7 (1.5)

37 (30%)
38 (30%)
39 (31%)
11 (9%)

75 (29%)
71 (27%)
74 (28%)
43 (16%)

41 (25%)
43 (26%)
51 (31%)
32 (19%)

153 (28%)
152 (27%)
164 (30%)
86 (15%)
5.4 (1.6)
5.6 (1.5)
6.0 (1.4)
5.5 (1.4)

20 (16%)
22 (18%)
53 (42%)
30 (24%)

51(19%)
54 (21%)
96 (37%)
62 (24%)

31 (19%)
32 (19%)
64 (38%)
38 (23%)

102 (18%)
108 (19%)
213 (38%)
130 (23%)

SES was divided into the following categories: i) at least one parent with an academic degree, ii) at least one parent w
post upper secondary education and iii) others (unemployed, early/disability retired, long-term sick-listed, students, m
ers on maternity leave). (BMI-SDS calculated according to Rolland-Cachera et al. 1982 [21]).
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a

Fig. 1. a BMI-SDS changes during
behavioral treatment from first
visit to year 3 by age group.
Patients with complete, valid
measurements for all three
years of treatment are presented.
b BMI-SDS changes during
behavioral treatment from first
visit to year 3 by age group. Data
for all patients with a first visit,
missing values are replaced with
LOCF method.

Fig. 2. Correlation between
changes in BMI-SDS from
baseline to 1-year follow-up
(x-axis) and from baseline to
3-year follow-up (y-axis) (r =
0.51, p ! 0.001). As shown by
prediction intervals, only limited
information on the 3-year
outcome can be drawn from the
results of 1 year of treatment.

b
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Table 2. Mean BMI-SDS for each year and age group in the CC and the two FAS populations

First visit mean (SE)
Year 1 mean (SE)
Year 2 mean (SE)
Year 3 mean (SE)

Completers

FAS, LOCF

6–9 years 10–13
14–16
years
years
(n = 73) (n = 118) (n = 37)

6–9 years 10–13
14–16 years 6–9 years 10–13
years
years
(n = 125) (n = 263) (n = 167) (n = 125) (n = 263)

14–16
years
(n = 167)

6.6 (0.2)
6.0 (0.2)
5.3 (0.2)
4.8 (0.2)

6.7 (0.2)
6.0 (0.1)
5.6 (0.1)
5.3 (0.1)

5.2 (0.1)
4.9 (0.1)
5.0 (0.1)
5.1 (0.1)

5.5 (0.1)
4.7 (0.1)
4.3 (0.1)
4.2 (0.2)

5.3 (0.2)
4.9 (0.2)
4.9 (0.2)
4.8 (0.3)

5.5 (0.1)
4.8 (0.1)
4.6 (0.1)
4.5 (0.1)

FAS, BVCF

5.2 (0.1)
4.9 (0.1)
5.0 (0.1)
4.9 (0.1)

6.7 (0.2)
6.0 (0.2)
5.7 (0.2)
5.7 (0.2)

5.5 (0.1)
4.8 (0.1)
4.7 (0.1)
4.9 (0.1)

age group, and 3 out of 12 in the 14–16 years age group showed a clinically relevant response
of at least an 0.5 unit decrease in BMI-SDS at the end of year 3.
The proportions of children with increased and decreased BMI-SDS values at follow-up
visits compared to the first visit varied significantly between age groups (p ! 0.001). After
3 years, 12% of the children who started treatment at age 6–9 years showed an increased
BMI-SDS and, consequently, 88% of them showed a decreased BMI-SDS. In the 10–13 years
age group the corresponding values for increased and decreased BMI-SDS were 30% and
70%,respectively, and in 14–16 years age group the respective values were and 56% and
44%.
After 3 years of treatment 19% of the children aged 6–9 years, 22% aged 10–13 years,
and 14% aged 14–16 years had changed from obesity to overweight, corresponding to a BMI
of less than 30 kg/m2 at age 18 years. No statistically significant age group differences could
be demonstrated.
There was no difference between boys and girls with regard to patterns in the mean
change in BMI-SDS. Sensitivity analyses using the LOCF and BVCF methods for replacing
missing data did not alter these results. Data regarding these sensitivity anlayses are
presented in table 2.
Other factors such as SES and parental BMI status did not show any statistical influence
on the effect of treatment, i.e. change in BMI-SDS.
Early age at onset of obesity showed a high mean BMI-SDS at the first visit. However, no
group interaction effect was found for the mean change in BMI-SDS over time across age at
onset of obesity strata (p 1 0.05).
The reference group of children (age 6–10 years, n = 12) had a decrease in mean BMI-SDS
of 0.46 units (SD 1.0) over a 3-year period. Reference children who were followed for only 1
year (n = 36) had a mean BMI-SDS change of –0.2 units (SD 0.7).
In age group 6–9 years, 24% were lost to follow-up after 3 years. Corresponding values
for age groups 10–13 and 14–16 years were 43% and 70%, respectively. The major reason
for loss to follow-up was the patient’s/parents’ decision to stop treatment, amounting to
11% in age group 6–9 years, 29% in age group 10–13 years, and 47% in the adolescent years
14–16. Age was thus strongly related to the risk of dropout. Patients in age groups 10–13 and
14–16 years exhibit an odds ratio for loss to follow-up of 1.79 (p = 0.009) and 5.19 (p ! 0.001),
respectively, compared to the 6–9 years age group, the reference group (1.0). Age at onset
of obesity and gender were not statistically associated with the risk of being lost to followup.
Families with at least one parent with an academic degree showed a trend towards a
lower risk (OR = 0.65, p = 0.07) of being lost to follow-up than families with no academic
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degree. Furthermore, a trend towards an increased risk (OR = 1.51, p = 0.09) of being lost to
follow-up was found for children with normal-weight mothers compared to children with
obese mothers. No statistically demonstrated effect of the father’s weight status on the risk
for being lost to follow-up was found.
Discussion

The present paper is based on a longitudinal observational study in a clinical setting and
reports demographic and other patient characteristics correlated with the efficacy of
continuous 3-year behavioral treatment. There are no published studies presenting more
than 2 years of continuous behavioral treatment of childhood obesity [1]. Long-term followup studies of short-term interventions are helpful, but it is possible that the effects of longterm continuous treatment and long-term follow-up of short-term treatment are not comparable. It is unusual in the field of medicine to use short-term programs to treat chronic
diseases, and it is also possible that a short-term treatment would not be the optimal way to
treat childhood obesity.
In the present study the decline in BMI-SDS was greatest in the youngest age stratum.
Furthermore, after 3 years of treatment 80% in the youngest group, 55% in the middle
group, and 28% in the adolescent group achieved a clinically significant weight loss, and
19%, 24% and 14%, respectively, were not obese according to generally accepted criteria
[20]. The decline in BMI-SDS in younger children was much more pronounced than in the
obese reference group, indicating that the decline was an effect of treatment, and not a spontaneous regression towards the mean.
In a clinically based program Holm et al. [12] found the behavioral treatment to be more
successful in boys. In the present study no gender differences could be detected; both boys
and girls had a more pronounced decrease in BMI-SDS when treatment was initiated at 6–9
years of age than during adolescence.
It remains unclear how family characteristics may influence treatment success. The only
independent factor found to be related to treatment success was age at obesity treatment
onset. This is in line with previous follow-up studies of short-term behavioral treatment [3,
4, 28, 29]. Age at onset of treatment was also related to the loss to follow-up. Age at onset of
obesity did not affect the change in BMI-SDS during the treatment and cannot explain agedependent differences in treatment effects. SES and parental weight status did not significantly predict either the risk of being lost to follow-up or the treatment effect. The lack of
association between SES and treatment effect has also been found in British children [28].
This is surprising since it has been well established that the prevalence of overweight and
obesity is higher among children in low socioeconomic strata in industrialized countries [30],
and we observed in the same cohort an association between degree of obesity and SES [31].
The present study also indicates that the 1-year treatment outcome only weakly reflects
the long-term effect. 84% of the children and adolescents who were non-responders during
the first year of treatment had a clinically significant weight loss after 3 years. Previous
follow-up studies have shown that the result after 1 year of treatment predicts the long-term
outcome [29]. Thus, despite the fact that the initial effect of short-term treatment can be
observed after a long observation time, the predictive value of 1 year of treatment on the
effect of long-term continuous treatment is weak. This indicates that termination of
treatment if no initial effect on weight is obtained is probably wrong, especially considering
that it has been demonstrated that the initiation of obesity treatment may be associated
with reduced self-esteem [32]. A general problem in obesity treatment is the high rate of
dropouts. This was also found in the present study, especially in the adolescent group with
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only 30% of the subjects remaining after 3 years. However, the retention rate was higher
compared to a previous study on clinical practice [3] where only 8% remained after 24
months of treatment. Generally speaking, treatment durations appear to be associated with
the degree of dropouts, with lower rates in short-term treatment [4, 29]. From a cost-benefit
point of view it can be questioned whether treatment results and dropout rates found in the
adolescent group are acceptable. However, since we have no possibilities at present to
identify dropout and non-responder individuals, it is still ethically justified to offer adolescents behavioral obesity treatment. On the other hand it is urgent both to improve the
treatment methods and to identify adolescents at risk of dropping out. Previously, Denzer et
al. [9] and Barlow et al. [10] have reported that the degree of obesity at treatment onset was
the only factor of importance for retention rate, whereas Zeller et al. [11] and Holm et al. [12]
found the age at start of treatment to be the dependent factor for not dropping out. Except
for age at treatment onset, we were not able to define any high-risk subgroups. After
conducting LOCF and observed cases procedures, we found no associations between dropout
and degree of obesity or effect of treatment before dropping out.
We presented sensitivity analyses on two various analysis populations: LOCF and BVCF
. Although LOCF is normally regarded as a conservative method for replacing missing data,
in obese children this method may underestimate the levels of BMI-SDS since they may
increase over time. Therefore, we also used BVCF as an even more conservative method for
replacing missing data, although it probably overestimates BMI-SDS over time. However, the
results in the present study were the same for completers in LOCF and BVCF populations.
There was a trend towards a higher risk of dropout among children with normal-weight
mothers, although Jelalian et al. [33] reported contradictory results where a high parental
BMI increased the risk of adolescents dropping out of treatment in a 16-week behavioral
intervention. The risk of dropping out did not differ between SES strata. The SES effect on
dropping out appears to be complex. Higher dropout rates have been reported in both lower
and higher SES strata [7, 11].
Strengths and Limitations
The present study is strengthened by the relatively large sample size and long treatment
duration. A major limitation is the lack of untreated randomized age-matched control
groups. However, we found it practically and ethically impossible to maintain an untreated
control group for several years. Furthermore, the aim of the study was not to find the optimal
form of behavioral treatment but to identify factors of general importance for behavioral
treatment success. We regard the more pronounced decline in BMI-SDS in the youngest age
group as an effect of treatment. This is supported by the very modest decline in 6- to
8-year-old controls and recent studies showing that from 6 to 7 years of age obesity and
overweight have a poor prognosis [34–36]. In addition, our observations regarding the poor
correlation between the results of 1 year of treatment and 3 years of continuous treatment,
the association between the lost to follow-up and age at start of treatment and, finally, the
lack of correlation between SES and outcome are all independent of control groups. We have
chosen to use the Rolland Cachera method [21] for calculation of BMI-SDS values. This
method and other [21, 37, 38] may all be biased to skewness in the reference population
wherefrom the criteria for calculations of BMI-SDS are defined. Extreme individual values
of BMI-SDS tend to be underestimated the more skewed data is in the reference population.
A limitation of the study is the high dropout/loss to follow-up rate which may strongly
influence the interpretation of the results, especially in the adolescent group. However, this
paper reports data from a clinical practice without incentives for the families to remain in
the study and reflects the general situation for behavioral obesity treatment. The lack of
reliable ethnicity data constitutes another limitation of the study.
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Conclusion

It is possible to treat severely obese children with behavioral therapy with acceptable
long-term results if the treatment is initiated at an early age. Identifying obese children and
initiating early treatment may reduce the number of severely obese adolescents in need of
pharmaceutical or surgical treatment. Future research should be focused on ways to identify
patients at risk of dropping out of treatment and to develop new strategies to reduce the
dropout rate.
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