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Abstract

Background: Prevalence rates of overweight and obesity have increased in German children and adolescents in
the last three decades. Adolescents with extreme obesity represent a distinct risk group. On the basis of data
obtained by the German Child and Youth Survey (KiGGS) and the German district military offices we estimate that
the group of extremely obese adolescents (BMI ≥ 35 kg/m2) currently encompasses approximately 200.000
adolescents aged 14 to 21 yrs. Conventional approaches focusing on weight reduction have largely proven futile
for them. In addition, only a small percentage of adolescents with extreme obesity seek actively treatment for
obesity while contributing disproportionately strong to health care costs. Because of somatic and psychiatric
co-morbidities and social problems adolescents with extreme obesity require special attention within the medical
care system.
We have initiated the project “Medical and psychosocial implications of adolescents with extreme obesity -
acceptance and effects of structured care, short: ‘Youths with Extreme Obesity Study (YES)’”, which aims at
improving the medical care and social support structures for youths with extreme obesity in Germany.

Methods/Design: We focus on identification of these subjects (baseline examination) and their acceptance of
diagnostic and subsequent treatment procedures. In a randomized controlled trial (RCT) we will investigate the
effectiveness of a low key group intervention not focusing on weight loss but aimed at the provision of obesity
related information, alleviation of social isolation, school and vocational integration and improvement of self-
esteem in comparison to a control group treated in a conventional way with focus on weight loss. Interested
individuals who fulfill current recommended criteria for weight loss surgery will be provided with a structured
preparation and follow-up programs. All subjects will be monitored within a long-term observational study to
elucidate medical and psychosocial outcomes. Our aim is to evaluate realistic treatment options. Therefore
inclusion and exclusion criteria are minimized.
We will recruit adolescents (age range 14–21 years) with extreme obesity (BMI ≥ 35 kg/m2) (extreme group) within
24 months (120 per centre, 5 centres) as well as obese adolescents being at risk for developing extreme obesity
(BMI ≥ 30 – 34.9 kg/m2) (at risk group). Follow-up evalutations will be performed biannually after inclusion for
several years depending on additional funding. In sum, we aim at establishing evaluated health care structures for
(Continued on next page)
* Correspondence: martin.wabitsch@uniklinik-ulm.de
1Division of Pediatric Endocrinology and Diabetes, Interdisciplinary Obesity
Unit, Department of Pediatrics and Adolescent Medicine, Ulm University,
Eythstr. 24, D-89073 Ulm, Germany
Full list of author information is available at the end of the article

© 2013 Wabitsch et al.; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

mailto:martin.wabitsch@uniklinik-ulm.de
http://creativecommons.org/licenses/by/2.0


Wabitsch et al. BMC Public Health 2013, 13:789 Page 2 of 10
http://www.biomedcentral.com/1471-2458/13/789
(Continued from previous page)

extremely obese adolescents.

Discussion: The results of YES will be of importance for a frequently neglected group of individuals, for whom
current medicine has little to offer in terms of structured access to empirically evaluated therapeutic programs.
Thus, the results will be both a help for the adolescents within the study and for others in the future given that the
trial will lead to a positive finding. Moreover, it will help practitioners and therapists to deal with this neglected
group of individuals.

Trial registration: Project registration numbers for each subproject: 1.) ClinicalTrials.gov: NCT01625325,
NCT01703273, NCT01662271, NCT01632098; 2.) Germanctr.de: DRKS00004172, DRKS00004195, DRKS00004198,
DRKS00004197.

Keywords: Adolescents with extreme obesity, Bariatric surgery, Social isolation, School and vocational integration
Background
The increase in the prevalence rate of obesity in pediatric
populations is accompanied by an even more pronounced
increase of the rate of extreme obesity [1-3]. The effect of
extreme obesity in adolescence is multi-fold, affecting
individuals during both adolescence and adulthood, their
families, and the health care system. Extreme obesity
shows substantial tracking into adulthood and entails ele-
vated mortality and high rates of co-morbid disorders
[4,5]. Similarly, adolescents with extreme obesity experi-
ence increased mortality and morbidity [6-12] and global
impairments in daily functioning [13].
Somatic conditions frequently associated with severe

obesity include premature death, heart disease, obstruct-
ive sleep apnea, hypertension, dyslipidemia, and type 2
diabetes mellitus, which have significant and well-
documented cardiac, renal, and ophthalmic complica-
tions for young adults. Obesity, glucose intolerance, and
hypertension in childhood and adolescence are strongly
associated with increased rates of premature death [14].
Other serious conditions include pseudotumor cerebri,
steatohepatitis, slipped capital femoral epiphysis, chole-
lithiasis, polycystic ovary syndrome, and early severe de-
generative joint disease [15]. Psychiatric morbidity is
substantially elevated in treatment seeking extremely
obese adolescents with mood, anxiety and eating disor-
ders figuring prominently [16].
In population-based samples morbidity is much less

elevated [16,17]. However, the more extreme the cutoff
that is used for definition of extreme obesity in adoles-
cence, the more difficult it is to ascertain a sufficiently
large group of cases [16]. As a consequence there is a
paucity of scientific data on longitudinal somatic and
psychosocial development of adolescents with extreme
obesity.
Several studies have revealed that the outcomes of con-

ventional treatment including behavioural and pharmaco-
logical approaches for adolescents with extreme obesity
are poor [18]. In extremely obese adults the only treat-
ment that has proven successful is weight loss surgery.
Results of weight loss surgery in adults have been summa-
rized recently [19]. Meta-analyses of primarily observa-
tional data in adults has demonstrated that surgery is
associated with disappearance or at least intermittent im-
provement of type 2 diabetes, hypertension, dyslipidemia
and sleep apnea in 70-86% of cases [20]. It has been
reported that weight loss surgery significantly improved
psychosocial functioning [21], quality of life [22], and
physical function [23]. In general, gastric banding resulted
in less weight loss in comparison to bypass operations.
However, there are several possible complications of

weight loss surgery. In adults perioperative mortality rates
are 0.1-0.5% and immediate postoperative complications
occur in 10% of individuals. Diversionary procedures
increase the long-term risk of nutrient deficiency (up to
50% of patients) while gastric bands can slip (6% of pa-
tients) or erode (10%) necessitating re-operation [24].
In adolescents, weight loss surgery is at an experimental

stage. Preliminary data in adolescents suggest that short-
term outcomes for weight loss and improvement of
comorbidities are similar to those observed in adults, but
further studies are necessary to confirm these results and
evaluate long-term outcomes [18,25-28]. Early evidence of
safety and efficacy exists for two procedures (adjustable
gastric band, Roux-en-Y gastric bypass (RYGB)) [15,29-31].
In principle, the group of adolescent patients with extreme
obesity may be particularly vulnerable to long-term com-
plications of surgery; on the other hand the group could
potentially maximally benefit via for example enhanced in-
tegration into the job market and reduction of social
isolation.
Although weight loss surgery is still at an experimental

stage in adolescents there is currently a significant increase
in adolescents being operated [32]. This is also true in
Germany [Lennerz BS, Wabitsch M, Lippert H, Wolff S,
Knoll C, Weiner R, Manger T, Kiess W, Stroh C: Bariatric
Surgery in Adolescents and Young Adults – Safety and Ef-
fectiveness in a Cohort of 345 Patients, submitted]. How-
ever, neither structured preparation nor post-treatment
follow-up programs currently exist for these patients.

http://clinicaltrials.gov/ct2/show/NCT01625325?term=NCT01625325&rank=1
http://clinicaltrials.gov/ct2/show/NCT01703273?term=NCT01703273&rank=1
http://clinicaltrials.gov/ct2/show/NCT01662271?term=NCT01662271&rank=1
http://clinicaltrials.gov/ct2/show/NCT01632098?term=NCT01632098&rank=1
https://drks-neu.uniklinik-freiburg.de/drks_web/navigate.do?navigationId=trial.HTML&TRIAL_ID=DRKS00004172
https://drks-neu.uniklinik-freiburg.de/drks_web/navigate.do?navigationId=trial.HTML&TRIAL_ID=DRKS00004195
https://drks-neu.uniklinik-freiburg.de/drks_web/navigate.do?navigationId=trial.HTML&TRIAL_ID=DRKS00004198
https://drks-neu.uniklinik-freiburg.de/drks_web/navigate.do?navigationId=trial.HTML&TRIAL_ID=DRKS00004197
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Given the above mentioned challenges, we have
identified “Medical and psychosocial implications of
adolescent extreme obesity – acceptance and effects
of structured care” as an important research issue.
We have developed a recruitment approach for ado-
lescents with extreme obesity involving various insti-
tutions to which these adolescents have contact to as
well as our well established clinical treatment pro-
grams and two German registries (APV, CrescNet).
We have chosen a synergistic and coordinated activity
involving four regional networks (Leipzig (East) [33],
Essen/Datteln (West), Berlin (North), Ulm (South))
which include the five most experienced University
treatment centres for obese adolescents in Germany.

Methods/Design and research aims
The project “Medical and psychosocial implications of
adolescent extreme obesity - acceptance and effects of
structured care, short: ‘Youths with Extreme obesity
Study (YES)’” consists of four subprojects and a longitu-
dinal observational cohort study which are successively
Figure 1 Overall design of the entire research project ‘Youth with Ext
successive built up of the subprojects 1 to 4 as well as the longitudinal ob
RCT = randomized controlled trial; BS = bariatric surgery; mo =month/s; t0,
built on each other. An overview about the overall de-
sign of the entire research project is given in Figure 1.
This multicenter study will be conducted in accordance

to the Helsinki Declaration and the ICH-GCP guideline,
and to other nationally valid regulations.
The project protocols describing the research involving

human subjects and the collection of human material and
human data were proofed by the ethical committees of the
5 study centers (Ulm University, Charité Berlin, University
of Leipzig, University Duisburg-Essen, and University
Witten/Herdecke).

Subproject 1
In subproject 1 “Identification and assessment of adoles-
cents with extreme obesity” we identify extremely obese
adolescents in different settings with the aim of provid-
ing them with an assessment to allow diagnosis of
relevant somatic disorders; we use questionnaires to
dimensionally assess depressiveness and other psycho-
pathological traits. Since only a small percentage actively
seeks treatment for weight reduction, we have developed
reme Obesity Study’ (YES). This figure gives an overview about the
servational cohort study within YES. SP1, 2, 3, 4 = subproject 1, 2, 3, 4;
1, 2, 3, 4, 5 = timepoints for baseline and follow-up examinations.
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a recruitment approach for adolescents with extreme obes-
ity involving various institutions to which these adolescents
have contact to as well as our well established treatment
programs and two German registries (APV, CrescNet).
This subproject addresses the following research

questions:

1. What percentage of subjects is willing to accept a
diagnostic work up in relationship to the respective
ascertainment setting?

2. What are the predictors for the acceptance of the
diagnostic work-up?

3. What are the prevalence rates and how severe are
obesity related medical and mental comorbidities?

4. What percentage of subjects is interested in a
treatment of the diagnosed comorbidities?

5. What factors predict this interest?
6. How can the living conditions, the psychosocial

situation and the health-related quality of life be
characterised in adolescents with extreme obesity?

7. What percentage of adolescents is willing to attend the
low level intervention outlined in subproject (SP) 2?

8. What factors predict this willingness?
Methods for recruitment of patients in subproject 1
We will screen adolescents aged 14 to 21 years with
extreme obesity (BMI ≥ 35 kg/m2) in SP 1 over a 24 months
period. We will additionally recruit a group of sex and age
matched obese adolescents at risk for extreme obesity
(BMI: 30.0 – 34.9 kg/m2). The obtained results will be com-
pared between the two obesity groups. The results will help
to understand the barriers which restrain adolescents with
extreme obesity from actively seeking diagnostic and
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Figure 2 Recruitment strategies. This figure shows the different recruitm
seeking) for the ‘Youth with Extreme Obesity Study’ (YES).
therapeutic health services. This knowledge will improve
future health care services for these patients.
The different recruitment strategies are shown in

Figure 2.
Although no population-representative sample can be

recruited, we have taken all possible measures to motiv-
ate patients with extreme obesity in the four regions to
join the study and to consider the diagnostic and med-
ical care provided. Each individual potentially eligible re-
ceives ample information. This will be supported by
regular announcements by the local mass media.

Methods for baseline examination in subproject 1
Baseline assessments include an array of standardized
questionnaires and validated instruments to assess
health, psycho-social situation, dimensional psycho-
pathology and health related quality of life, as well as
an in-depth medical evaluation. The somatic, psychi-
atric, and socio-demographic evaluation of the pa-
tients will be performed according to the Germany
guidelines for adolescents with extreme obesity (www.
a-g-a.de) and the protocol of the Teen-LABS study
(http://www.cincinnatichildrens.org/research/project/te
en-labs/default.htm). We will use protocols of The
German Health Interview and Examination Survey for
Children and Adolescents (KiGGS-protocols) (http://
www.kiggs.de/service/english/index.html) to assess so-
cial status, eating and physical activity behaviour.

Successive built up of subprojects 1, 2, 3 and 4 as well as
the longitudinal observational cohort study
The identification and cross-sectional assessment of ado-
lescents with extreme obesity in subproject 1 of YES will
form the basis for subproject 2 (Randomized controlled
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manual-based low-level intervention) and subproject 3
(Structured preparation, pre- and post-surgery treatment
of adolescents with extreme obesity) of YES. All patients
assessed in SP 1, followed up in SPs 2 and 3 will
constitute a well characterized cohort of adolescents
with extreme obesity. This cohort will be prospect-
ively followed-up with examinations every six months
in a longitudinal observational cohort study as part
of YES that will cover a maximum of nine years
(maximal duration of grant). Thereby, we will gain
insight into the course of adolescent extreme obesity
and the development of the medical and psychosocial
comorbidities during adolescence and young adult-
hood. We will perform subgroup analyses based on
the treatment options these youths have chosen. We
will determine the percentage of patients who can
be integrated into the job market or into an appren-
ticeship training position. Finally, in subproject 4
“Economic aspects of extreme obesity in adolescents”
of YES we will analyze the economic burden of ex-
treme obesity in adolescents.

Subproject 2
In SP 2 “A Structured, manual-based low-level interven-
tion vs. treatment as usual Evaluated in a randomized
controlled trial for adolescents with extreme obesity –
the STEREO trial” of YES we propose a new innovative
low level intervention to overcome treatment abstaining
behaviour. The new intervention will not focus on
weight loss. We will evaluate efficacy and safety of the
new intervention in comparison to treatment as usual.
The RCT will be conducted according to “good clinical
practice” and is professionally supported by the Center
for Clinical Trials Essen.
The new innovative intervention will be a manual

based low key group intervention with 6 sessions over
the course of 3–6 months focusing on the improvement
of quality of life and psychosocial functioning. The
topics covered are: social competency, body image, cop-
ing with weight related stigmatization, victimization and
bullying, coping with stress, life satisfaction, and psycho-
logical well being. The intervention does not primarily
focus on weight loss.
The active comparator (“treatment as usual”; TAU) is

a manual based group intervention as proposed by the
treatment guidelines in Germany for routine obesity
care. The 6 sessions over the course of 3–6 months
focus on weight loss. The topics covered are causes, con-
sequences and treatment options of obesity, nutrition,
eating behaviours and problem solving strategies, self
esteem and emotional eating, physical activity and exer-
cise, media usage.
Based on the current state of knowledge, we will per-

form a confirmatory test of two a priori hierarchically
ordered hypotheses controlling the family-wise signifi-
cance level α (two-sided) at 5% [34]. The primary re-
search questions are:

1. The compliance rate 6 months after randomization
differs between subjects in the new low key
intervention group compared to the TAU group.

2. Covariant-adjusted changes in health-related quality
of life (HRQoL) (assessed by the DISABKIDS scale;
Chronic Generic Module) between baseline and the
6 months follow-up will be different in the low key
intervention group compared to the TAU group.

The sample size calculation was driven by the sec-
ond of the two research questions reflecting empirical
evidence on standardized effect sizes from the litera-
ture (e.g. [35] and the presumed smaller effect size.
However, detailled power considerations also demon-
strated that the power will be larger than 80% if the
compliance rates differ by more than 15% points for
a range of compliance rates under TAU (continuity
corrected Chi2 test). In terms of null (H0) and alter-
native (H1) hypotheses for the second research ques-
tion we will test: H0: ΔNEW = ΔTAU against H1:
ΔNEW#ΔTAU where Δ. is the covariant-adjusted
expected (i.e., mean) change in HRQoL between base-
line and the 6 months follow-up in the respective
group. Two independent groups with 146 adolescents
each have a power of 80% to detect mean differences
of 0.33 in units of standardized effect sizes (Cohen’s
d; t-test with equal variances; α = 0.05 (two-sided)).
Allowing for ~15% “Drop-outs” we decided to ascer-
tain a total 2 × 175 = 350 adolescents for SP 2 and
will screen a total of 1,200 adolescents for the
complete YES project based on expectations regarding
the participation in subprojects.
Secondary outcome measures include a responder

analysis (combining compliance rate and changes in
HRQoL), changes in the 6 subscales of DISABKIDS,
changes in quality of life (KIDSCREEN-52), changes
in self-esteem (Rosenberg’s scale patient question-
naire), changes in self reported time spent outside the
home (questionnaire), changes in depression symp-
toms (Becks Depression Inventory 2), changes in per-
ceived stress (Fliege scale questionnaire), changes in
self reported attendance of school, apprenticeship, or
work as well as changes in self reported physician
and therapist contacts.
Individuals who complete the baseline evaluations in

SP 1 will be invited to participate in 6 group sessions
over a 6 months period. Group assignment to the low
key intervention vs. standard care group will be at
random. The effects of the interventions on health re-
lated quality of life and psycho-social functioning will
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be assessed by questionnaires 6 months after the treat-
ment start. Subsequently, subjects will be invited to
participate in SP 3 and the longitudinal follow-up ex-
aminations of YES.

Subproject 3
The aim of the SP 3 “Safety and effectiveness of weight
loss surgery in adolescents with extreme obesity within a
structured pre- and post-surgery treatment programme –
Observational study” of YES is to generate observational
data of safety and effectiveness of weight loss surgery in
adolescents with extreme obesity.
Adolescents with extreme obesity identified and ass-

essed in SPs 1 and 2, who 1) fulfil the formal criteria for
bariatric surgery [15,32,36,37], 2) have shown compliance
with either one of the intervention programs (SP 2) and 3)
are willing to consider weight loss surgery, will participate
in a two month long manual based preoperative informa-
tion program to ensure that the adolescents know poten-
tial risks and benefits. They will then be able to give
informed consent (as well as their parents in case of
minors). Such adolescents will undergo weight loss sur-
gery in one of the five treatment centers which have all
established collaborations with bariatric surgery units.
After surgery, the patients will participate in a manual-
based post-operative treatment programme. 7From an
ethical viewpoint, we will have taken extensive precau-
tions to make sure that the adolescents can give truly
informed consent. Because the adolescents will have to
complete both the low level intervention program
outlined in SP 2 and the 2 month long presurgical pro-
gram, they will be selected for maximal compliance
which we consider as the major predictor for a good
outcome of bariatric surgery.
We will use standardized techniques and measures to as-

sess the short, medium and long term results of bariatric
surgery. We will compare post-surgical outcomes to pre-
operative status and examine risks and benefits of surgery.
The study will be performed on the basis of the protocols
of the US-Teen-LABS study [38]. As a control group we
will examine adolescents with extreme obesity who success-
fully completed SP 2 and who either declined participation
in the pre-surgery program outlined in this proposal or de-
clined surgery after completion of the pre-surgery program
using propensity-score methods. A further comparison
group is formed by those subjects who take part in SP1 but
refuse to participate in the RCT (SP2) if they are available
for follow-up investigations.
The following objectives will be assessed:

1. identification of those extremely obese adolescents
best suited for bariatric surgery,

2. developing a structured patient program to be
completed prior to and after surgery,
3. use the observational data to generate (potentially
biased) effect sizes estimates of safety and
effectiveness.

Finally, we will also determine associations between
clinical/demographic patient characteristics, components
of the surgical procedure with post-operative risks and
changes in patient status.
The primary endpoint of SP3 is weight change defined

as difference between BMI at date of surgery and
12 months after. This outcome choice is in accordance
with the outcome of the Teen-LABS study. The other
secondary outcome measures are change of BMI
between date of surgery and after 24 months, changes
(date of surgery - 12 months) in somatic and psycho-
social co-morbidities of obesity as described in SP 1, and
changes (date of surgery - 12 months) in percentage of
self-reported probands´ attendance of school, vocational
training or work (see SP2).
Perioperative and postoperative safety (adverse and

serious adverse events) will be investigated using a stan-
dardized protocol [39] including risks of bariatric sur-
gery, nutrient deficiencies, and adherence to nutritional
supplements.
There will be different types of bariatric procedures

performed in adolescents with extreme obesity. The course
of treatment (preoperative, postoperative, follow-up) as well
as the impact on quality of life has so far hardly been inves-
tigated. We will therefore develop a disease- and treatment-
specific QoL-instrument.
Our study will result in follow-up data for at least

three different surgery techniques allowing us to de-
scriptively compare the results and possibly to establish
criteria for the method of choice for a specific patient in
the future or to stimulate the conductance of a head-to-
head comparison in an RCT setting. Moreover, we will
compare the results obtained in this study with those
obtained in the US- Teen-LABS study [39].
Subproject 4
In subproject 4 “Economic aspects of extreme obesity in
adolescents” of YES we will analyze the economic bur-
den of extreme obesity in adolescents. This research
project will investigate the impact of extreme obesity on
healthcare utilization, costs and health related quality of
life in a cohort of adolescents. An additional focus is the
economic evaluation of a bariatric surgery intervention
for adolescents with extreme obesity.
The first aim of this subproject is to measure, value

and analyze all relevant direct and indirect costs, to de-
scribe differences between BMI categories among obese
adolescents as well as first results on pre-post interven-
tional differences.
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We hypothesize that cost induced by utilization of
healthcare services of extremely obese (BMI ≥ 35 kg/m2)
adolescents will be significantly higher compared to the
group with a BMI between 30 and 35 kg/m2 and, in the
subgroup with bariatric surgery, will decrease after the
intervention.
Cost measurement will primarily focus on health care

costs induced by utilization of healthcare services and
on productivity losses.
The basis of utilization and cost analyses is the cross

sectional sample of obese (30 < BMI < 35 kg/m2) and ex-
tremely obese (BMI ≥ 35 kg/m2) adolescents who will
serve as the basis for the cohort and the embedded clin-
ical studies. Data on utilization of healthcare services
and production losses, if adolescents or their parents
were unable to attend work due to illness of the adoles-
cent, will be retrospectively assessed over the previous
6 months via the use of standardized question- naires. In
detail, the following variables will be included: number
and frequency of physician visits, number of admissions to
hospitals and rehabilitation services, medication, further
types of care such as physical therapy and alternative
medicine and work absenteeism. Utilization data and work
absenteeism will be monetarily valued [40] and adapted to
the year of the studies. The results will be compared first,
between BMI categories and second, between the groups
with and without surgical intervention.
Additional cost data will be collected every six months

after the intervention (within the clinical follow-up) to en-
able a pre- post comparison. Further analyses of possible
economic implications in the long-run (e.g. skill attainment,
academic performance, future labour market outcomes, risk
of unemployment etc.) (e.g. [41,42]) will be performed and
methods for their economic assessment will be explored
based on additional research of the existing literature.
Intervention costs will be calculated using diagnosis

related group cost rates.
Second, we aim to measure HRQoL to find differ- ences

between BMI categories among obese children as well as
identify other factors influencing HRQoL.
We hypothesize that extremely obese (BMI ≥ 35 kg/

m2) adolescents have significantly lower HRQoL com-
pared to the group with a BMI between 30 and 35 and
that, in subgroups with specific interventions (low level
intervention in SP2, bariatric surgery SP3), HRQoL will
increase after the intervention.
In order to calculate QALYs, the German version of

the EQ-5D questionnaire (five items) including the vis-
ual analogue scale (EQ-VAS) will be used as a generic
instrument for which a preference- based index exists.
Measurements will take place at baseline and every six
months after the intervention (within the clinical follow-
up). Hennessy and Kind reported adequate performance
of the EQ-5D questionnaire in adolescents [43].
The third aim of SP4 is to examine the cost-
effectiveness of bariatric surgery in extremely obese ado-
lescents compared to the group without bariatric surgery
from a societal perspective based on first post-surgical re-
sults (short term) and to prepare cost-effectiveness-ana-
lyses based on follow-up data (medium term). Further
analyses of possible long term consequences (e.g. adverse
health effects, future labour market outcomes etc.) will be
performed based on literature.
We hypothesize that the costs of the intervention will

be accompanied by strong positive effects such as rela-
tive weight loss and QALYs gained and therefore the
intervention will show good results regarding cost-
effectiveness. We further hypothesize that the high costs
of bariatric surgery will be amortized by health savings
due to less utilization of health care services and lower
indirect costs in the medium to long term (third funding
phase).
In future research phases, we intend to collect follow-

up data with respect to utilization, costs and quality of
life for comprehensive pre-post comparisons and cost-
effectiveness analyses. We expect to provide valid and
up-to-date information on costs and health-related qual-
ity of life for this relevant patient group. This informa-
tion will be of value for planning future preventive and
therapeutic strategies within the German health care
system.

Longitudinal observational cohort study
All adolescents who participated in the baseline examin-
ation (SP1) of YES are to be recruited for a longitudinal
observational cohort study that will cover a minimum of
nine years. We will gain insight into the natural course
of adolescent extreme obesity; we will also perform sub-
group analyses based on the treatment options that we
originally provided these youths with. We will determine
the percentage of patients who can be integrated into
the job market or into an apprenticeship training
position.

Discussion
The project “Medical and psychosocial implications of
adolescent extreme obesity - acceptance and effects of
structured care, short: ‘Youth with Extreme obesity
Study (YES)’”, is a research project which aims at im-
proving the medical care and social support structures
for adolescents with extreme obesity in Germany. The
overall goals of the project are to 1) provide comprehen-
sible information on a) obesity, nutrition and physical
activity, b) current treatment options, c) the need for
regular medical contacts to diagnose and treat co-
morbid disorders at an early stage, 2) increase self-
esteem, 3) enable re-initiation of social contacts and 4)
provide help with respect to educational and vocational
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needs. These overall goals will be achieved within the 4
subprojects and a longitudinal observational cohort
study.
The specific goals are 1) to identify extremely obese

adolescents in different settings with the aim of provid-
ing them with a diagnostic assessment including relevant
somatic and psychiatric disorders (subproject 1), 2) to
study the safety and efficacy of an innovative low level
intervention to overcome the treatment abstaining be-
haviour (subproject 2), 3) to provide observational study
estimates on measures of safety and effectiveness of
weight loss surgery in adolescents with extreme obesity
(subproject 3), 4) to investigate the impact of extreme
obesity on healthcare utilization, costs and health related
quality of life (subproject 4) and 5) to establish a longitu-
dinal observational cohort study for adolescents with ex-
treme obesity in order to gain insight into the natural
course of adolescent extreme obesity. We will also deter-
mine the percentage of patients who can be integrated
into the job market or into an apprenticeship training
position.
Extremely obese adolescents have a strongly elevated

risk for early death, somatic comorbidities, psychiatric dis-
orders, and social isolation including unemployment due
to both functional impairment and stigmatisation. Despite
the dire implications of adolescent extreme obesity and
the frequent overt (e.g. orthopaedic disorders) and non-
overt (e.g. hypertension) comorbidities, these adolescents
are difficult to reach and treat in medical terms. In fact,
only a small percentage of individuals actively seek treat-
ment. The underlying reasons are poorly understood and
presumably include the young age, a predominantly low
educational and socioeconomic status, and functional im-
pairment due to inactivity and psychiatric co-morbidities.
Unsuccessful attempts to lose weight by themselfes and/or
within the medical system may have led to frustration with
respect to treatment seeking behaviour.
In acknowledgement of these difficulties, we have de-

veloped a recruitment approach for adolescents with ex-
treme obesity involving various institutions to which
these adolescents have contact to as well as our well
established treatment programs and two German regis-
tries (APV, CrescNet). We have chosen a synergistic and
coordinated activity involving four regional networks
(Leipzig (East), Essen/Datteln (West), Berlin (North),
Ulm (South)) which include the five most experienced
University treatment centres for obese adolescents in
Germany.
Successful treatment of extreme adolescent obesity is

currently realistically not possible using non-surgical ap-
proaches. Instead of attempting to evaluate another
treatment regimen aimed at weight loss and/or caloric
restriction and/or increased energy expenditure, we per-
ceive the need to shift the focus to other important
needs of this high risk group. With an innovative inter-
vention in SP2 of YES we want to overcome the thera-
peutic nihilism frequently associated with adolescent
obesity by evaluating a low level manual based interven-
tion in combination with access to a small local network
of specialists. This approach focuses on improving the
psychosocial functioning in contrast to a weight loss
focus. The proposed programme will be the first
multisite RCT for the comparison of a manual-based
low level intervention with a focus on psychosocial func-
tioning vs. treatment as usual (with its focus on weight
loss) in extremely obese adolescents.
If our intervention is successful, we aim to provide in-

stitutions such as school systems, job centers and insur-
ance companies with a low key and comparatively
inexpensive intervention program for which enhanced
compliance and increased psychosocial functioning has
been demonstrated. The minimal inclusion requirements
to join the intervention and the fact that intervention is
manual-based will enhance dissemination. We believe
that it is important that the obese adolescent receives all
the information required to realistically come to terms
with his/her condition and to get a perspective on the
important health issues related to obesity. In addition,
the intervention will address the importance of motiv-
ation and personal behaviour to reduce/surmount social
isolation, psychological malfunctioning, and to increase
the awareness for continuous treatment of comorbid dis-
orders. Finally, we perceive the RCT as an important
element of pre-surgery evaluation of extremely obese ad-
olescents. It will help to structure the access to this inva-
sive therapy.
The only treatment that has proven successful in

terms of weight loss for extremely obese adults is weight
loss surgery, which is at an experimental stage only for
adolescents. Due to both the lethality and the high long-
term risks associated with weight loss surgery physicians
are generally reluctant to recommend this treatment op-
tion at young ages. However, in the light of the serious
somatic, psychiatric and psychosocial implications of
morbid obesity, we propose here to systematically assess
this therapeutic venue in SP3 “Safety and effectiveness
of weight loss surgery in adolescents with extreme obes-
ity within a structured pre- and post-surgery treatment
programme – Observational study”.
The conclusions based on this study are limited by the

general restrictions of an observational study and we
view our study as a starting point for to examine the
risks and benefits of surgery in adolescents.
This part of the project is needed now because we face

an increase in the number of young bariatric surgery pa-
tients in Germany [Lennerz BS, Wabitsch M, Lippert H,
Wolff S, Knoll C, Weiner R, Manger T, Kiess W, Stroh C:
Bariatric Surgery in Adolescents and Young Adults –
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Safety and Effectiveness in a Cohort of 345 Patients, sub-
mitted]. The concern about the haphazard application of
these procedures in adolescents, and the lack of sufficient
long-term data on safety and efficacy of weight loss sur-
gery at these young ages as well as the lack of a quality
management for the pre- and post-operative treatment
clearly demonstrate the need for a study to systematically
assess the efficacy, safety, and health care costs of these
procedures in adolescents using an observational study de-
sign [32,44].
This part of YES (subproject 3) is the first prospective,

multicenter clinical observation study on weight loss sur-
gery in adolescents with extreme obesity in Germany. It is
the first study not conducted by a bariatric surgeon. It will
also include structured pre- and post-operative treatment
programs applying the same manual and examination pro-
cedures at each of the centers. The study will result in ob-
servational data to estimate for short and longer term
safety and efficacy of bariatric surgery by comparing post-
surgical outcomes to pre-operative status and to the con-
trol group of patients not operated and examining risks
and benefits of surgery (other adolescents ascertained
within this consortium).
On the basis of the results of this study new recom-

mendations (including the possible necessity for well-
designed RCTs) on the applicability of weight loss
surgery in adolescents with extreme obesity will be
established.
Analyzing obesity-associated health care costs (SP4 of

YES) can contribute important information to illuminate
the societal burden posed by this public health problem,
but does not inform on the value of interventions and
programs aimed at diminishing or solving the problem.
There is a substantial amount of studies evaluating those
interventions and programs targeted at children in terms
of their effectiveness (usually by looking at changes in
height/weight or skin-fold measures) (for a review see
e.g. [45]. In contrast to evaluations focussing on effect-
iveness, the evidence on the cost-effectiveness of such
interventions and programs is much more limited. For
the majority of interventions proposed or implemented
cost-effectiveness information is yet missing. This holds,
in particular, for Germany, where, to our knowledge, not
one economic evaluation study of an intervention – con-
ventional or bariatric – for extreme obese adolescents
has been published until now. This is a significant gap as
cost-effectiveness is specific to the health system of
study.
In summary, the results of YES will be of importance

for a frequently neglected group of individuals, for
whom current medicine has little to offer in terms of
structured access to empirically evaluated therapeutic
programs. Thus, the results will be both a help for the
adolescents within the study and for others in the future
given that the trial will lead to a positive finding. More-
over, it will help practitioners and therapists to deal with
this neglected group of individuals.
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