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 Abstract 
  Objective:  The aim of this study was to identify the prevalence of eating disorder symptoms 
in obese adolescents participating in a lifestyle intervention for weight loss and to investigate 
possible relationships with weight change, general psychopathology, and health-related qual-
ity of life (HRQOL).  Method:  At the beginning and after completion of a 6-month lifestyle in-
tervention, 41 participants (20 females; age: 13.7 ± 1.4 years) reported on core symptoms of 
eating disorders (SCOFF), self-esteem (Rosenberg Self-Esteem Scale, RSES), and HRQOL 
(Questionnaire for Measuring Health-Related Quality of Life in Children and Adolescents, 
KINDL), while parents filled in a questionnaire assessing their children’s internalizing and ex-
ternalizing behavioral problems (Child Behavior Checklist, CBCL).  Results:  Compared to age-
matched normative samples, patients showed increased behavior problems and an impaired 
HRQOL. 43% of the patients were screened positive for an eating disorder pathology, and this 
subgroup showed an increased psychopathological burden compared to patients that were 
screened negative. The lifestyle intervention resulted in a significant weight loss which was 
unaffected by the presence of an eating disorder pathology. The screening rate for eating 
disorders remained stable after the intervention.  Conclusion:  The large overlap, mutual in-
teraction, and high burden of eating and weight problems in children and adolescents under-
pin the need for an integrated view in both prevention and treatment approaches in pediatric 
obesity.  © 2013 S. Karger GmbH, Freiburg 

 Received: February 26, 2013 
 Accepted: March 13, 2013 
 Published online: August 7, 2013 

 Dr. Katrin Giel 
 Department of Psychosomatic Medicine and Psychotherapy 
 Medical University Hospital Tübingen 
 Osianderstraße 5, 72076 Tübingen (Germany) 
 katrin.giel   @   med.uni-tuebingen.de 

www.karger.com/ofa

 DOI: 10.1159/000354534 

This is an Open Access article licensed under the terms of the Creative Commons Attribution-
NonCommercial 3.0 Unported license (CC BY-NC) (www.karger.com/OA-license), applicable to 
the online version of the article only. Distribution permitted for non-commercial purposes only.

http://dx.doi.org/10.1159%2F000354534


308Obes Facts 2013;6:307–316

 DOI: 10.1159/000354534 

 Giel et al.: Eating Disorder Pathology in Adolescents Participating in a Lifestyle 
Intervention for Obesity: Associations with Weight Change, General Psychopathology ... 

www.karger.com/ofa
© 2013 S. Karger GmbH, Freiburg

 Introduction 

 Behavioral lifestyle interventions are efficient treatment strategies for weight loss in 
most children and adolescents, as assessed by a recent Cochrane review  [1] . However, the 
authors of this review also point out that more knowledge on psychosocial contributions to 
weight change in children and adolescents is needed in order to improve treatment and to 
develop tailored interventions  [1] .

  The possibly most intensely studied psychosocial factors in pediatric obesity research 
are health-related quality of life (HRQOL) and self-esteem  [1, 2] . HRQOL refers to an individ-
ual’s well-being associated with physical, mental, and social functioning  [2] , while self-esteem 
covers a sense of competence and self-worth and is sometimes conceptualized as a subcom-
ponent of HRQOL  [3] . Comparable to evidence in obese adults (see  [4]  for a review), there is 
consistent evidence that obese children and adolescents report poorer HRQOL and lower self-
esteem than their normal-weight contemporaries  [2, 3] . Recent literature reviews suggest 
that, comparable to findings in adult samples  [4] , weight loss after targeted interventions 
results in an improvement of HRQOL in pediatric patients  [2]  and might as well have positive 
effects on self-esteem  [3, 5] .

  A psychosocial factor that has received less attention in the research of obesity among 
children and adolescents is eating disorder pathology. This is surprising as a significant 
co-occurrence of eating and weight disorders is well-documented in adult samples  [6, 7] . 
Evidence from cross-sectional studies suggests that, similarly as in adults, overweight and 
obesity in adolescence is associated with higher rates of eating disorder pathology  [8] , 
including disordered eating behaviors such as emotional eating and loss of control (LOC) over 
eating  [9]  and, to a minor degree, full-syndrome eating disorders  [8, 10] , as well as weight and 
shape concerns  [11] . Eating disorder pathology in both normal-weight and overweight/
obese youth was associated with negative psychosocial outcomes, including emotional 
problems  [12] , externalizing and internalizing behavioral problems  [13] , lower self-esteem 
 [10],  and depressive symptoms  [14] . Moreover, adolescence and early adulthood is the time 
of first onset of full-syndrome eating disorders  [15],  and early eating disorder pathology may 
predict their onset  [16, 17] . Only few studies have investigated the role of eating disorder 
pathology concerning weight change in pediatric samples  [18, 19] . Braet  [18]  reports that 
patients aged between 7 and 17 years who had higher total scores in an expert interview 
assessing eating disorder pathology lost less weight in a 2-year follow-up after a 10-month 
inpatient weight loss intervention. In a regression model predicting weight loss in patients 
aged between 8 and 18 years receiving a 10-month inpatient weight loss intervention, a 
compound measure of self-reported and expert-rated eating disorder pathology predicted a 
total variance of weight loss of 6% as assessed 4 months after the intervention had started 
 [19] .

  On the whole, eating disorder pathology in children and adolescents is not only asso-
ciated with further psychopathology but is also a putative barrier to successful weight change 
and therefore a maintaining factor of overweight  [8, 20] . Mutual interactions between self-
esteem, HRQOL, general psychopathology, weight, and eating problems are probable, e.g., a 
low self-esteem might trigger weight concerns which may result in inappropriate weight 
control behaviors, leading to overweight  [10] . 

  There is a scarcity of studies investigating eating disorder pathology in pediatric samples 
with obesity, and particularly longitudinal data on the relationship and development of eating 
disorder pathology and weight change are lacking. In the present study, we conducted a 
6-month lifestyle intervention program for obese adolescents investigating weight change 
and a range of psychosocial variables. Our aim was to identify the prevalence of eating 
disorder symptoms in study participants, including pathogenic weight-control behaviors, 
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LOC overeating, rapid weight loss, body image disturbance, and preoccupation with food, and 
to investigate possible relationships of these symptoms with weight change, general psycho-
pathology, and HRQOL. 

  We hypothesized that (i) there would be a subgroup of patients exhibiting symptoms of 
an eating disorder and that these patients would (ii) report lower HRQOL, (iii) report lower 
self-esteem, (iv) be credited with more behavior problems by their parents, and (v) show a 
smaller weight change after the end of the intervention compared to patients without eating 
disorder symptoms.

  Material and Methods 

 Sample Collection 

 Between December 2007 and August 2008, a total of 67 patients (32 female; BMI 31.3 ± 6.1 kg/m², age 
12.5 ± 2.6 years) were examined at our obesity outpatient clinic. The inclusion criteria were either a BMI > 
99.5th percentile or > 90th percentile plus at least one of the following metabolically relevant conditions: 
family history of type 2 diabetes mellitus, impaired glucose tolerance, or acanthosis nigricans. The subgroup 
chosen for the present analysis was aged  ≥ 11 years due to the minimum age for the self-report instruments 
applied (see below). Thus, out of the 67 patients, 41 patients (20 females, 21 males) were suitable for our 
investigation.

  The time span between the two evaluations was 6 ± 1 months. After the lifestyle intervention, 97.6% (n 
= 40) of the participants were available for follow-up weight assessment and 82.3% (n = 34) were available 
for follow-up assessment of eating disorder pathology. We performed a dropout analysis comparing the 7 
participants not available for eating disorder pathology follow-up assessment with the remaining 34 partic-
ipants with respect to all baseline characteristics displayed in  table 1  as well as to the presence of eating 
disorder pathology and found no significant differences among the groups.

  Psychometric Instruments 

 We used four validated and widely used questionnaires recommended by the German treatment guide-
lines for obesity in childhood and adolescence  [21] .

  Child Behavior Checklist (CBCL) 
 The CBCL is a parent-report questionnaire assessing the parents’ evaluation of their child’s competencies 

and behavior problems  [22] . We used a validated German version of the CBCL suitable for children and adoles-
cents aged 4 to 18 years  [23] . The CBCL comprises 118 items of behavioral problems covering nine different 
problem areas (e.g. anxious/depressed, attention problems, aggressive behavior) which can be evaluated 

Mean ± SD

Age, years 13.7 ± 1.4
BMI-SDSLMS 2.2 ± 0.4
Total quality of lifea 68.7 ± 11.6
Self-esteemb 2.6 ± 0.5
Internalizing problemsc 62.4 ± 10.2
Externalizing problemsc 56.4 ± 10.2
Total problem scorec 60.6 ± 9.8

 aAssessed by the KINDL. bAssessed by the RSES. cAssessed by the 
CBCL.

Table 1.  Baseline characteristics 
of the study sample
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from 0 (not true) to 2 (very true or very often true). Behavior problems are combined into three scales:  inter-
nalizing problems  (withdrawn, somatic complaints and anxious/depressive),  externalizing problems  (delin-
quent and aggressive behavior), and a total problem scale including all of the 118 items. We report on each of 
these scales. CBCL raw scores were transformed into T-scores adjusted for age and gender derived from a 
German normative sample  [23]  (n = 2,856), with high T-scores indicating more behavior problems. T-scores 
 ≥  63 indicate clinically significant behavior problems, while T-scores slightly above 60 are considered as a 
threshold area for clinical significance. Reliability and validity of the CBCL has been demonstrated, including 
high internal consistency and independence of the subscales  internalizing  versus  externalizing problems   [24] . 
In our sample, we found a Cronbach’s α = 0.7 for the subscale  internalizing problems , a Cronbach’s α = 0.56 for 
the subscale  externalizing problems , and a Cronbach’s α = 0.9 for the total problem scale.

  Questionnaire for Measuring Health-Related Quality of Life in Children and Adolescents (KINDL) 
 The KINDL is a self-report questionnaire assessing HRQOL  [25, 26] . We used the two age-appropriate 

original German versions of the KINDL for the respective age groups (KID-KINDL of patients aged 11 years 
and KIDDO-KINDL for patients aged 12 to 17 years). The KINDL comprises 24 items covering six areas 
contributing to quality of life (physical well-being, emotional well-being, self-esteem, family, friends, and 
everyday functioning) which can be evaluated from 1 (never) to 5 (always) for the last week. We report the 
total quality of life score including all 24 items which is transformed into values between 0 and 100, with high 
values indicating positive states. Good psychometric properties, including validity of the KINDL, have been 
demonstrated  [25] . In our sample, we found a Cronbach’s α = 0.79 for the total quality of life score. Normative 
data from a German representative sample with comparable age range are available  [25] .

  Rosenberg Self-Esteem Scale (RSES) 
 The RSES is the most widely used self-report questionnaire for the assessment of global self-esteem 

 [27] . It has been designed for adolescents  [28] . We used a validated German version of the RSES  [29]  
comprising 10 items which can be evaluated from 0 (not at all applicable) to 3 (fully applicable). The arith-
metic mean of all 10 item raw scores reflects total self-esteem, with high values indicating higher self-esteem. 
Good psychometric properties, including satisfactory reliability and internal consistency of the RSES, have 
been demonstrated  [27] . In our sample, we found a Cronbach’s α = 0.51. No German normative data is 
available for adolescents. 

  SCOFF 
 The SCOFF is a brief self-report screening instrument assessing core symptoms of eating disorders  [30, 

31]  which has been validated for the use in adolescents  [32] . We employed a validated German version of the 
SCOFF suitable for adolescents aged 11 to 17 years  [12] . The SCOFF comprises five questions that are 
answered with yes or no. Symptoms covered comprise pathogenic weight control behaviors, LOC over eating, 
rapid weight loss, body image disturbance, and preoccupation with food. Two questions answered with ‘yes’ 
are considered as the threshold for a positive screening for eating disorders. Cross-validation with clinical 
interviews has demonstrated a good validity of the SCOFF  [30] . In our sample, we found a Cronbach’s α = 
0.64. As typical for screening instruments, the SCOFF has a very high sensitivity which is associated with a 
tendency to slightly overestimate true prevalence  [33] . Data on SCOFF screening results is available from the 
representative German Health Interview and Examination Survey for Children and Adolescents  [12] .

  Lifestyle Intervention 

 As reported in the literature, mean daily activity of a German schoolchild is about 1 h  [34] . This report 
is consistent with our own clinical experience. In Germany, the concept of the ‘optimized mixed diet’ is offi-
cially recommended as a frame for dietary therapy of obese children and adolescents  [21, 35] . Therefore, the 
lifestyle intervention program consisted of (i) an increase in physical activity from 1 to 2 h per day including 
all activities of daily life and fitness training, plus a decrease of television viewing and excessive computer 
time to a total of 2 h or less; (ii) nutritional recommendations based on the ‘Optimized Mixed Diet for German 
Children and Adolescents’ of the Research Institute of Child Nutrition, Dortmund, Germany  [35] ; (iii) close 
surveillance by one physician (S.E.)  [36] . We have used a low-threshold treatment program consisting of six 
sessions within 6 months focused on both the overweight youngsters and their parents. A standardized 
psychological component was not included.

http://dx.doi.org/10.1159%2F000354534


311Obes Facts 2013;6:307–316

 DOI: 10.1159/000354534 

 Giel et al.: Eating Disorder Pathology in Adolescents Participating in a Lifestyle 
Intervention for Obesity: Associations with Weight Change, General Psychopathology ... 

www.karger.com/ofa
© 2013 S. Karger GmbH, Freiburg

  Ethics Approval 

 The ethics committee of the medical faculty of the University Tübingen approved the study. All parents 
gave their written informed consent.

  Statistical Analyses 

 Data was analyzed using SPSS 19.0. Possible differences between data observed in the study sample and 
normative data were either analyzed using one-sample t-test for continuous data or chi-square test for cate-
gorical data. Possible cross-sectional differences between groups (e.g. patients with positive vs. negative 
screening result for an eating disorder) were analyzed using one-way analysis of variance for continuous 
data or chi-square test for categorical data. Overall weight change between baseline and end of intervention 
was analyzed using paired samples t-test. Possible group differences in weight change were analyzed using 
one-way analysis of covariance adjusting for baseline BMI-SDS LMS . A regression analysis was performed to 
examine the predictive value of a positive screening result for an eating disorder for weight change after the 
lifestyle intervention. Weight change expressed as  ∆  BMI-SDS LMS  was entered as dependent variable and the 
screening result was entered as independent variable.

  Results 

 Sample 
 The patients’ baseline characteristics were as shown in  table 1 . BMI-SDS LMS  and fat mass 

were markedly increased. Compared to normative data, the study participants showed a 
significantly lower total quality of life (t(40) = –2.156; p < 0.05). Scores for internalizing and 
overall behavioral problems did not significantly differ from 60 as a threshold area for clinical 
significance (t(40) = 1.48; p > 0.05 and t(40) = 0.405; p > 0.05).

  Eating Disorder Symptoms at Baseline 
 As  figure 1  displays, 41.5% of the study sample (n = 17) screened positively for an eating 

disorder. This rate was nearly twice as high as in a representative German sample of adoles-
cents which covers all weight classes.  Table 2  displays the prevalence of the respective eating 
disorder symptoms in the total sample and in this subgroup of 17 patients screened positively 
for an eating disorder. The symptom most often reported in both groups was worries about 
LOC over eating. Both female and male adolescents were equally affected by eating disorder 

  Fig. 1.  SCOFF screening result in 
the study sample compared to a 
representative comparison sam-
ple.  * Data from the representative 
German Health Interview and Ex-
amination Survey for Children 
and Adolescents KIGGS, 2006 (N = 
17,641). 

http://dx.doi.org/10.1159%2F000354534


312Obes Facts 2013;6:307–316

 DOI: 10.1159/000354534 

 Giel et al.: Eating Disorder Pathology in Adolescents Participating in a Lifestyle 
Intervention for Obesity: Associations with Weight Change, General Psychopathology ... 

www.karger.com/ofa
© 2013 S. Karger GmbH, Freiburg

symptoms. Adolescents with a positive screening result were comparable to those with a 
negative screening result concerning age, BMI-SDS LMS , fat mass-SDS LMS , and HOMA (homeo-
stasis model assessment) index. 

   Table 3  compares data on general psychopathology and HRQOL at baseline in adoles-
cents with positive versus negative screening result for an eating disorder. As indicated by 
their parents in the CBCL, three-fourths of adolescents with positive screening result for an 
eating disorder had clinically significant internalizing behavior problems – a significantly 
higher portion than in adolescents with negative screening result. 

  Eating Disorder Symptoms and Weight Change 
 Study participants showed a significant weight change by means of an average decrease 

of 0.1 ± 0.2 BMI-SDS LMS  (t(39) = 3.44; p < 0.01).  Table 3  shows weight change in adolescents 
with positive versus negative screening result for an eating disorder. A positive screening for 
an eating disorder did not account for a significant proportion of variance of weight loss (R² 
= 3%; F(1,38) = 0,03; p > 0.05). 

  35% of the 34 patients at follow-up after the lifestyle intervention had a positive screening 
result for an eating disorder. This is comparable to baseline (x²(1) = 0.533; p > 0.05). 10 
adolescents (67% of the total sample) had a positive screening result for an eating disorder 
at both measurement points. 

Table 2.  Prevalence of eating disorder symptoms in the study sample at baseline as assessed by the SCOFF

Eating disorder symptom Total study sample (n = 41), % Subsample with positive SCOFF 
 screening result (n = 17), %

all male female  all male female

Pathogenic weight-control behaviors 0 0 0 0 0 0
LOC over eating 51 43 57 94 100 91
Rapid weight loss 5 5 5 11 14 9
Body image disturbance 37 33 38 72 86 64
Preoccupation with food 12 10 14 22 14 27

Table 3.  General psychopathology, HRQOL, and weight change in adolescents with positive compared to 
negative screening result for an eating disorder as assessed by the SCOFF

SCOFF screening result  Mean ± SD

 positive, n = 17 negative, n = 24 p

Internalizing problemsa 68.5 ± 8.6 59.2 ± 9.6 <0.01**
Externalizing problemsa 61.8 ± 8.7 53.5 ± 9.9 0.02*
Total problem scorea 64.5 ± 11.5 58.6 ± 8.2 0.08
Total quality of lifeb 67.9 ± 8.9 69.2 ± 13.3 0.719
Self-esteemc 2.4 ± 0.4 2.7 ± 0.5 0.01*
Weight change (∆ BMI-SDSLMS) –0.9 ± 0.1 –1.0 ± 0.2 0.07

 aAssessed by the CBCL. bAssessed by the KINDL. cAssessed by the RSES. *p < 0.05. **p < 0.01.
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  Discussion 

 In the present study, we investigated eating disorder symptoms, general psychopa-
thology, HRQOL, and weight change in obese adolescent patients participating in a lifestyle 
intervention lasting 6 months. 

  At baseline, the patients had a lower HRQOL than an age-matched normative sample. 
Their internalizing and overall behavior problems scored in the threshold area for clinical 
significance (T-score > 60). At baseline, 42% of patients were screened positive for an eating 
disorder, and this subgroup reported lower self-esteem and had more behavior problems 
than the subgroup unaffected by eating disorder pathology.

  The screening rate of eating disorder symptoms in our sample was nearly twice as high 
as in an age-matched normative sample  [12] . Nearly all patients with a positive screening 
result reported worries about LOC over eating. It is important to note that only a part of our 
sample might indeed experience actual LOC over eating. As only few studies on pediatric 
obesity report on eating pathology, it is difficult to appraise the relatively high prevalence in 
our sample with respect to other clinical populations. Our patients belong to a referred group 
with severe overweight, and eating disorder pathology has been found to be considerably 
higher in referred compared to non-referred overweight adolescents  [37].  Additionally, it 
should be considered that we used a screening instrument to assess eating disorder pathology, 
and this has a tendency to slightly overestimate true prevalence  [33] . 

  The patients treated in our study showed increased behavior problems and an impaired 
HRQOL which has also been described by earlier studies in obese adolescents (see  [20]  for a 
review). The subgroup of patients with positive screening result for an eating disorder was 
characterized by an even increased psychopathological burden, including lower self-esteem 
and increased behavior problems. This finding matches evidence from both the general popu-
lation and clinical groups  [12, 38] , while at the same time, it is important to consider that we 
do not have additional data from expert ratings to complement self-report data. 

  According to earlier evidence on the relationship of obesity, psychopathology, and quality 
of life, the psychopathological burden identified in our sample might partly reflect a contrib-
uting and partly a maintaining factor of overweight, while impaired HRQOL might in turn be 
a consequence of increased psychopathology  [20, 39, 40] .

  While the patients on the whole reduced their overweight after the intervention signifi-
cantly, prevalence of eating disorder symptoms remained stable. Weight change was unaf-
fected by eating disorder pathology. The intervention success with respect to weight loss is 
considered a very positive result as the sample consisted of severely obese adolescents 
vulnerable to multiple sequelae of overweight. The successful weight change in patients with 
eating pathology is especially remarkable as eating disorder symptoms have been identified 
as a negative predictor of treatment success in an inpatient weight-loss intervention for 
children and adolescents  [18] . 

  Patients screened positive for eating disorder pathology did not benefit from the lifestyle 
intervention with respect to eating pathology. As the lifestyle intervention did not specifically 
target eating disorder symptoms, this finding is not surprising and is in line with recent 
evidence for a high persistence of eating pathology in untreated obese pediatric samples  [41] . 
However, several earlier treatment trials report that pediatric weight-loss interventions also 
resulted in a reduction of eating pathology (see  [8]  for a review). When interpreting our 
finding, it has to be taken into account that we used a screening instrument to assess eating 
pathology, and this could have been lacking sensitivity to change. 

  A limitation of our study is that all instruments were based on self- or parent-report and 
no expert rating, e.g. via semi-structured clinical interviews, was assessed. This is especially 
critical with respect to the assessment of eating pathology as information from question-
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naires has been found to result in a higher reported pathology compared to information from 
expert interviews  [42] . Moreover, children and adolescents seem to have problems to self-
report a more complex eating pathology in questionnaires  [42] . The results on eating disorder 
symptoms are based on a screening instrument and are therefore prone to overestimation or 
misclassification  [43] . A recruitment bias might constrain the generalizability of our findings. 
Adolescents seeking help for obesity in a specialized academic outpatient department might 
present with more severe impairments than a group of treatment-seeking patients from the 
general community.

  Taken together, we identified a high proportion of adolescent obese patients partici-
pating in a lifestyle intervention for weight loss that screened positively for an eating disorder 
and is characterized by an increased psychopathological burden but does not show an 
impaired HRQOL compared to patients unaffected by eating disorder symptoms. While these 
patients profited from the weight-loss intervention with respect to weight loss, eating disorder 
pathology proved to be stable. 

  Our results emphasize the importance of the assessment of information related to eating 
disorder pathology as well as general psychopathological and psychosocial functioning by 
health care providers in pediatric obesity, as already stated by other authors  [8, 13, 20] . A 
second implication of our results is the need for an integrated view on eating and weight 
problems in children and adolescents in prevention and treatment approaches – due to the 
large overlap, mutual interaction, and high burden of both conditions  [8] . For example, this 
includes the integration of psychosocial and behavioral interventions into weight loss 
treatment, especially for vulnerable subgroups.
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