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AbstrAct
Background: In the absence of evidence-based guidelines 
for screening adolescent candidates for bariatric surgery, or 
improving their adherence to preoperative recommendations, 
we designed a dual-phase multidisciplinary program 
aiming for observation-based preoperative assessment/
intervention, as well as for post-operative/ conservative 
follow up. 

Methods: This study focused on the preoperative 3-month 
phase. Fifteen morbidly obese adolescents attending the 
eating disorders unit of a pediatric hospital underwent the 
program protocol consisting of medical examinations/
tests, psychological measures, self-monitoring, tailored 
diet, physical activity schedule, individual and group 
cognitive behavior-oriented therapy, and psycho 
educational parent training. 

Results: All patients completed the preoperative phase. 
Most of them (70%) followed the structured diet with a 
significant reduction in BMI. The patients complied with 
self-monitoring, and body dissatisfaction score improved. 
Parental participation in therapy was poor. Four patients 
with low adherence were found ineligible for surgery.

Conclusions: The findings support the feasibility of 
our dual screening/intervention protocol. Measures to 
improve parental participation are warranted. 

Address for Correspondence:   Silvana Fennig, MD, Crisis Intervention Unit, Feinberg Child Study Center, Schneider Children’s Medical Center, 
Petach Tikva 49202, Israel   Silvanafen@gmail.com

IntroductIon
In 1998, the Maternal and Child Health Bureau convened a 
committee of pediatric obesity experts to formulate recom-
mendations for the evaluation and treatment of childhood 
obesity (1). In a 2007 revision of these guidelines, the com-
mittee emphasized that accurate and appropriate assessment 
is needed in order to individually tailor treatment programs 
for patients (2, 3). However, similarly to the state of affairs 
for adults, a consensus regarding the optimal approach for 
assessment is still lacking (4). Obesity assessment needs to 
account for the many factors that complicate adolescent 
obesity, such as ethics, development, and the need for 
chronic care (5, 6), as well as the pros and cons of the 
various available treatment modalities, on a case-by-case 
basis with a lifetime perspective.

When bariatric surgery is included as a treatment option 
for morbidly obese adolescents, the initial assessment 
serves as the basis for qualifying candidates for surgery 
and predicting the short- and long-term outcome. In 1991, 
a Consensus Panel from the National Institutes of Health 
advocated that surgeons work with a multidisciplinary team 
or use a multidisciplinary approach to optimize patient 
care (7). However, a recent survey reported that surgeons 
vary greatly in their conception of what multidisciplinary 
teams constitute (8), and even the minimum criteria of a 
multidisciplinary evaluation are often unmet. 

Furthermore, the mental health professionals who 
conduct the preoperative psychosocial assessment of can-
didates for bariatric surgery are hindered by the lack of 
evidence-based guidelines. Although various authors have 
described their evaluation techniques or provided sugges-
tions (9), there is no available standard of practice (10, 11). 
Additionally, the available instruments, i.e., unstructured 
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interviews and patient or parent self-report scales, limit 
the validity of the assessment. Walfish et al. (11) noted that 
85% of clinicians evaluate adult obese patients with an 
unstructured interview combined with an assortment of 
psychological tests, and the other 15% employ an unstruc-
tured interview alone. The most frequently used psycho-
logical tests are the Minnesota Multiphasic Personality 
Inventory 2, the Beck Depression Inventory 2 (BDI-2), 
and the Millon Behavioral Medicine Diagnostic. Millon 
et al. (12) attempted to establish norms for the Behavior 
Medicine Diagnostic, but further analyses revealed that 
the reliability of 16 of the instrument’s 32 subscales was 
inadequate for the assessment of candidates for bariatric 
surgery. Some providers also include other questionnaires 
(13, 14), but these are also self-reports. Recently, Eisenmann 
(15) found that most of the inconsistencies in assessments 
occurred in the psychological domain.

The aim of the present study was to examine the feasibil-
ity of a dual assessment/intervention program for morbidly 
obese adolescents. The program simultaneously evaluates 
the adolescents and includes interventions preparing them 
and their families for either bariatric surgery or conserva-
tive psychosocial/behavioral treatment. The program is 
based on a structured protocol, but, at the same time, 
allows the team flexibility in addressing the specific needs 
of individual patients and families. In addition to using 
standard methods, the multidisciplinary team evaluates 
the patients’ coping strategies and psychological variables 
in “real time,” while the patients cope with the restrictions 
and demands imposed by the program. This helps the 
team identify risks, strengths and resiliency factors that 
can influence the course and outcome of treatment. The 
program protocol is divided into a 3-month pre-surgical 
assessment/intervention phase, and a 6-month mainte-
nance phase (post-surgical or conservative). The present 
study focuses on the feasibility of the initial 3-month phase. 

Method
settIng And PArtIcIPAnts 
The study was conducted in an open inpatient psychi-
atric unit that specializes in the management of eating 
disorders, somatoform disorders, and other conditions of 
organic-psychiatric comorbidity. The unit’s staff includes 
a psychiatrist, nurses, dieticians, psychotherapists, art 
therapists, teachers and psychology students, who work as 
“social mentors.” Located within a general children’s hos-
pital in Israel, the unit has access to various consultants, 
including endocrinologists, pediatricians and pediatric 

surgeons. A detailed description of the unit can be found 
elsewhere (16). The program described in this article was 
developed especially within the unit to meet the needs 
of morbidly obese adolescents. The study protocol was 
approved by the hospital’s Institutional Review Board. 

The study group consisted of 15 adolescents diag-
nosed with morbid obesity (BMI ≥ 40, or BMI ≥ 35 with 
obesity-related medical complications). The subjects were 
referred to the program from other pediatric units in the 
hospital or by community pediatricians. Eligibility criteria 
matched the Israel Ministry of Health recommendations 
for bariatric surgery in children and adolescents (17), and 
included Body Mass Index (BMI; weight (kg) / height 
(m2)) >40 with serious physical complications amenable 
to improvement by weight reduction, or BMI >50 with 
less severe medical complications and previous failures 
to lose weight. Additional criteria for subsequent surgery 
included: multidisciplinary assessment, pre-surgical 
preparation, consent for post-surgical medical, nutritional 
and psychological follow-up at our unit, cognitive ability 
to understand the consequences of the surgical procedure, 
and the presence of a supportive family environment. 

Exclusion criteria from the program included disease-
related etiology for obesity (e.g., Prader Willi Syndrome, 
brain tumor), drug induced etiology for obesity, mental 
retardation (or inability for another reason to understand 
or cooperate with the program requirements), psychiatric 
diagnosis of a severe mental disorder, and severe medical 
or psychiatric complication that requires acute interven-
tion outside the scope of the program. Subjects whose 
parents or caretakers could not adhere to the program 
requirements were excluded as well. 

The clinical investigator (S.F.) provided oral and writ-
ten explanations of the nature and purpose of the study 
to parents and participants. Prior to enrollment, parents 
signed a consent form, and subjects approved participa-
tion orally. 

descrIPtIon of the ProgrAM
treAtMent PrIncIPles
The treatment protocol is based upon four principles.
1. Diet and physical activity. Patients are expected to eat 

three balanced meals per day (breakfast, lunch, dinner), 
and three snacks (total daily intake 1400-1600 calories), 
as prescribed by the National Institute for Food, and to 
drink up to 1.5 L of water. The goal of this diet is a mod-
erate weight loss. Patients are encouraged to decrease 
sedentary activities (e.g., TV watching or computer 
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games) during and after school hours and to adhere 
to individually-tailored physical activity program. 
Participants and parents alike receive psycho education 
in regard to weight loss and weight maintenance skills.

2. Family life-style changes. Parents meet for a weekly 
parents guidance meeting and participate in a bi-weekly 
parent group. The psychotherapeutic interventions are 
based on the work of Cooper et al. (18). To increase 
parents’ capacity to encourage their child to adopt new 
skills and cooperate with the program, parents receive 
psycho education. This is focused on themes such as 
regular family meals, healthy foods, reduction of sed-
entary activities and parental modeling. 

3. Educational functioning. An educational curriculum is 
formulated for each patient by a special education teacher. 
Patients gradually move from a closed hospital environ-
ment to a regular community and school functioning.

4. Intensive cognitive behavioral therapy (CBT) (18). 
Therapy has been adapted for adolescents. Initially, 
patients participate in eight CBT sessions, held twice 
weekly over four weeks. Sessions aim to introduce and 
implement a structured schedule of weighing, regular 
meals and self-monitoring, with the goal of encouraging 
patients to accept life-style changes and moderate weight 
loss. Psycho education is introduced aiming to clear up 
misconceptions regarding weight loss and weight-loss 
maintenance. In sessions, patients’ self-monitoring 
charts are reviewed by patients and therapists and dif-
ficulties are discussed. As the program progresses, CBT 
is more directed at helping patients to conceptualize 
the factors and processes that may keep them from 
losing weight and increase their capacity and skills to 
control and manage weight loss. Another important 
aspect concerns identifying and changing patients’ 
self-evaluation of their body-shape and weight and their 
eating habits. Behavioral interventions include exposure 
to relevant food cues. Patients are also encouraged to 
increase their involvement in social, academic and 
familial domains. Addressing interpersonal problems, 
such as solving conflicts with others, is also an important 
aspect of the program.

AssessMent And treAtMent Protocol 
Patients are assessed at three time points throughout the 
program.

Pre-admission assessment (T0). The pre-admission assess-
ment is conducted one month prior to the inpatient phase. 
After patients and parents receive a detailed description of 
the program, patients go through a detailed clinical evalu-

ation. Their weight, height, BMI, developmental history 
and medical complications are assessed and reviewed. A 
battery of questionnaires and measures of psychopathology 
is completed by patients and parents. Patients are asked 
to go through medical tests. Two weeks after the above 
evaluation, patients and parents meet with a dietician who 
trains them in performing self-monitoring of food intake. 

Admission assessment (T1). One month after the pread-
mission assessment, patients are admitted to the unit. At 
that time, they undergo a physical examination consisting 
of measurement of weight and height, vital signs and 
an electrocardiogram. T0 medical tests are reviewed for 
possible diagnoses of sleep apnea, type 2 diabetes, hyperin-
sulinemia, hypertension, dyslipidemia or polycystic ovary 
syndrome. The self-monitoring data are collected as well. 

Patients are admitted for four weeks during which they 
are placed on a moderate restricted-calorie diet. During 
the inpatient phase each patient goes through individual 
behavioral and cognitive therapy performed side by side 
with intensive psycho educational training for parents. 
Each patient performs a physical exercise plan. Medical 
complications are closely monitored. 

Following the month of inpatient treatment are eight 
weeks of twice weekly day treatment program. This phase is 
geared to help patients continue moderate weight loss until 
a goal of a 5%-15% weight loss is achieved. Besides visiting 
the unit, patients continue their school and home routines. 

Follow-up assessment (T2). Follow-up assessment is 
performed three months after program enrollment. At 
this phase, a multidisciplinary team (endocrinologists, 
surgeons, dieticians and psychosocial staff) review the 
medical and psychosocial findings in order to formu-
late a treatment plan. This may consist of continuing the 
conservative program at the unit or at the community, or 
undergoing bariatric surgery. 

The full program includes an additional three-month 
post-intervention maintenance phase, designed accord-
ing to the type of treatment selected (conservative vs. 
surgery). This phase is not described in the present study.

InstruMents 
Life Habits Questionnaire. This 11-item semi-structured 
interview was developed especially for this study, in order 
to evaluate daily personal and family eating habits and 
physical activities. It is administered by the unit nurse 
or dietitian in the form of a semi-structured interview. 

Cooperation with Treatment Questionnaire. This six-
item therapist-rated questionnaire was developed especially 
for this study, in order to evaluate the patients’ overall 
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cooperation with the treatment, including aspects such as 
performing self-monitoring in and out of the unit, adher-
ence to dietary regimen, and degree of parental cooperation 
in parental guidance sessions, and in monitoring their 
child’s food intake, eating habits, and daily activities. Each 
item is rated on a scale from 0 (not at all) to 4 (always). 

Beck Depression Inventory (BDI-IA) (19). The BDI-IA 
was used to assess cognitive, behavioral, affective and 
somatic components of depression in the program par-
ticipants. Loss of libido was not assessed. The instrument 
consists of 21 items rated on a scale from 0 (not present) 
to 3 (severe). The total score can range from 0 (no depres-
sion) to 63. The BDI-IA has been applied in more than 
200 studies, including some with adolescent samples (20, 
21), and has accumulated considerable evidence for its 
reliability and validity. For example, in a meta-analysis 
(22), its estimated internal consistency in psychiatric 
samples was found to be high (α=0.86). 

Eating Disorder Inventory (EDI-2) (23). The EDI-2 is 
a self-report measure of symptoms frequently related 
to anorexia nervosa or bulimia nervosa. Each of the 
instrument’s 11 subscales covers a different psycho-
logical and behavioral dimension of these disorders. 
For the present study, we used five subscales: Bulimia, 
Body Dissatisfaction, Interpersonal Distrust, Impulse 
Regulation, and Social Insecurity. Responses are rated on 
a 6-point scale from “never” to “always.” The EDI-2 has 
been used widely, including in Israeli samples (23, 24).

Eating Disorder Examination – Questionnaire version 
6.0 (EDE-Q) (25). The EDE-Q is a self-report version of 
the well-established investigator-based EDE interview 
(26). It is composed of four subscales: Weight Concern, 
Shape Concern, Eating Concern, and Dietary Restraint. 
The frequency of diagnostic behaviors such as binge eating 
and self-induced vomiting is assessed as well. Each item 
is rated on a 7-point scale; higher scores reflect greater 
symptom severity and/or frequency. The mean value of 
the four subscale scores is calculated to determine the 
global score. In the present study, we used only the first 
three subscales. The EDE-Q has been found to have good 
validity and reliability. 

stAtIstIcAl AnAlysIs
One-way analysis of variance with repeated measures 
was used to analyze changes over time. The least sig-
nificant difference (LSD) post hoc test was performed 
on variables that showed significant differences over 
time. Statistical analyses were performed with the SPSS, 
version 18.

results
The study group consisted of 15 patients (10 females and 
5 males) aged 8 to 17 years. Fourteen were Jewish and one 
was Muslim. Six patients (40%) were first-born children. 
Four patients (27%) had obese fathers, five (33%) had 
obese mothers, and six (40%) had obese siblings. Other 
characteristics of the sample are shown in Table 1. 

One additional candidate declined participation during 
the preadmission phase. There was no statistically signifi-
cant difference in BMI between this candidate and the rest 
of the participants. Another participant, a boy who was 
attending boarding school, dropped out of the study after 
six weeks due to difficulties transporting to and from the 
hospital. His BMI was not different from the mean BMI 
of the participants. 

Mean age at the onset of the program was 14.47 years (SD 
2.61). Weight-related psychosocial distress was reported by 
the patients to begin at a mean age of 4.60 years (SD 4.88). 
All patients had tried at least one weight reduction diet in 
the past, with a mean of 3.64 diets (SD 2.92). Mean age for 

Table 1. Demographic characteristics of 15 morbidly obese 
adolescents participating in a dual assessment/intervention 
program

Characteristics N (%)

Gender (female) 10 (66)

Religiosity (Jews, n=14)
Secular
Traditional
Orthodox
Ultraorthodox

6 (44)
3 (21)
3 (21)
2 (14)

Socioeconomic status of family
Medium – high
Medium
Medium – low

3 (20)
8 (53)
4 (27)

Parental overweight1

Neither parent
One parent
Both parents

4 (27)
4 (27)
7 (46)

Father’s weight
Normal
Overweight
Obese

7 (46)
4 (27)
4 (27)

Mother’s weight
Normal weight
Overweight
Obese

5 (33)
5 (33)
5 (33)

Siblings weight2

Normal
Overweight
Obese

9 (60)
0 (0)
6 (40)

1Overweight = BMI between 25-30; Obese = BMI > 30.
2Data includes all siblings, younger and older.
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trying the first diet was 9 years (SD 3.13). Ten patients (66%) 
had been in psychotherapy at some point prior to admis-
sion. The ideal weight stipulated by the patients at onset of 
the program was 65.28 kg (SD 15.97). It is noteworthy that 
patients answered this question regardless of their actual 
BMI. Furthermore, in order to attain this weight, patients 
had to lose, on average, 42% of their admission weight.

The most frequent medical complications were fatty 
liver (100%) and obstructive sleep apnea (30%), followed 
by acanthosis nigricans, hyperinsulinemia and diabetes. 
Psychiatric comorbidities included depression/dysthymia 
(70%), attention deficit hyperactivity disorder (30%), 
and generalized anxiety disorder (20%), followed by 
oppositional defiant disorder and developmental disorder. 

Table 2 presents maximum, minimum and mean values 
of patients’ weight and BMI at three assessment points (T0, 
T1, and T2). Both weight and BMI decreased significantly 
over time. A significant reduction was noted from T0 
to T2 (p<.001), as well as from T1 to T2 (p<.001). No 
significant difference was found between T0 to T1. Mean 
BMI loss was 0.54 (SD 1.12) m2/kg. between T0-T1 and 
3.14 (SD 2.05) m2/kg between T1-T2. Table 3 presents 
EDI-2 and EDE-Q subscales scores . On the EDI-2, body-
dissatisfaction scores showed a near significant change 
(p=.06). No significant difference was found on any of 
the other subscales. 

From patients’ self-report on admission it was clear that 
none ate according to a structured menu and none self-

monitored their eating habits. The majority of the patients 
(86%) did not engage in physical activity. Moreover, none 
of the parents monitored or supervised their child’s eating 
behavior. Based on the observation by the multidisciplinary 
program team at T2, as well as the monitoring records 
of participants and parents, it was found that 70% of the 
patients ate at this time point according to their prescribed 
diet. Moreover, about 60% were self-monitoring their eating 
behavior and physical activity, and 80% engaged in physical 
activity. In addition, 70% of the parents were supervising 
their child’s eating behavior. Parental attendance in guidance 
sessions increased with time, but remained low overall. 
Between T1 and T2, 50% of the parents failed to attend any 
of the guidance sessions and 20% attended only occasionally.

Four of the 15 patients were found ineligible for bar-
iatric surgery because of unsatisfactory cooperation with 
the program. Specifically, these four patients failed to eat 
according to their prescribed diet, did not self-monitor, 
failed to attend scheduled meetings, and did not adhere to 
medical recommendations. Furthermore, in general their 
parents were not supportive of the program’s principles and 
were only marginally involved in their child’s treatment 
plan. These patients were referred to community settings 
for continuation of treatment with specific treatment rec-
ommendations. Five participants underwent bariatric 
surgery (“sleeve surgery”). Six patients continued with 
conservative follow up.

Table 2. Weight and BMI in 15 morbidly obese adolescents at 
pre-admission (T0), admission (T1) and 3-months’ follow-up (T2)

Time Points

Parameter T0 T1 T2

Weight

Mean (SD) 113.45a (21.56) 112.25b (21.09) 104.12ab (20.47)

Maximum 150 144.7 142.25

Minimum 73.95 72.95 63.35

BMI

Mean (SD) 45.32a (10.95) 44.79b (10.27) 41.64ab (9.43)

Maximum 76.53 72.45 69.23

Minimum 32.3 31.66 29.92

EBMI*

Mean (SD) 22.00a (11.72) 21.47b (11.00) 18.32ab (10.3)

Maximum 7.3 6.76 5.02

Minimum 58.63 54.55 51.33
aSignificant difference of p<.001 between T0 and T2
bSignificant difference of p<.001 between T1 and T2
*The EBMI is calculated from the 85th percentile for age and sex

EDI-Eating Disorder Inventory, EDE-Eating Disorder Examination, 
BDI-Beck’s Depression Inventory

Table 3. Means (SD) of EDI-2 and EDE-Q in 15 morbidly obese 
adolescents at pre-admission (T0), admission (T1), and at a 
3-months’ follow-up (T2)

Time Points

Instrument T0 T1 T2 P

EDI-2

Bulimia 5.07 (3.83) 4.36 (4.43) 3.35 (4.94) .50

Body dissatisfaction 23.36 (5.30) 20.21 (7.49) 19.71 (7.71) .06

Distrust 5.00 (3.01) 5.50 (4.07) 4.71 (3.07) .74

Impulse 4.78 (4.06) 4.43 (4.25) 6.64 (7.04) .18

Insecurity 5.07 (4.35) 3.85 (3.46) 6.38 (4.55) .13

Total 43.00 (12.93) 38.07 (15.06) 41.28 (18.63) .46

EDE-Q

Eating concern 1.96 (1.65) 1.80 (1.83) 2.33 (2.56) .54

Weight concern 3.86 (1.41) 3.21 (1.49) 3.93 (1.97) .29

Shape concern 4.01 (1.39) 3.48 (1.56) 3.95(2.11) .49

Total 3.28 (1.39) 2.83 (1.51) 3.40 (1.86) .34

BDI 13.57 (8.48) 11.00 (9.63) 12.79 (11.29) .47
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dIscussIon
The present study supports the feasibility of a preopera-
tive program of comprehensive “real time” assessment 
combined with psychosocial/nutritional intervention for 
morbidly obese adolescents. The findings reported pertain 
to the initial evaluation/preparation phase. The program 
was designed as an alternative to the standard methods 
of assessment which are based only on retrospective or 
subjective information. 

The characteristics of our sample are similar to those 
described in related studies in terms of demographics 
(27), level of depression (28), and physiological and 
psychological comorbidities (29). The program was found 
to be effective in reducing BMI. The lack of a signifi-
cant change in BMI between T0 (preadmission) and 
T1 (admission) may indicate that standard monitoring 
and psycho education are insufficient to create change. 
In contrast, the significant weight loss between T0 and 
T2 (3-month follow-up) and between T1 and T2 may 
indicate that the assessment/ intervention program has 
an impact and can make important change in regard 
to the weight of morbidly obese adolescents. The short 
duration of the assessment/intervention is based on Stice 
et al.’s (30) suggestion that shorter interventions produce 
a significantly larger effect than longer ones. Moreover, 
the finding regarding a significant weight loss following 
this 3-month assessment/intervention phase is consistent 
with the findings of Murphy et al. (31) and Braet (32) 
wherein the magnitude of weight change achieved early 
in treatment was found to be a good predictor of treat-
ment outcome. The importance of this initial assessment/
intervention phase may be true for both surgical and 
psychosocial interventions. 

Our analysis revealed that the body dissatisfaction was 
reduced during the program. Other features of disordered 
eating were also reduced, but these changes were not statis-
tically significant and therefore should be interpreted with 
caution. Other features of eating disorders even increased, 
but these changes as well were not statistically significant. 
For example, eating concern and weight concern as mea-
sured by the EDE-Q showed near significant increases 
from T1 to T2, which might indicate a greater focus on 
eating habits and weight management following program 
participation. 

Most patients adhered to the program. Most improved 
their eating habits, and regularly monitored their eating 
behavior and physical conditions (e.g., behavioral factors 
related to postsurgical outcome) (32, 33). In addition, most 

parents began monitoring and supervising their child’s 
food intake and sedentary behaviors. Studies suggest that 
parental monitoring may reflect commitment to child’s 
weight loss and may be critical to successful weight control 
(33). However, in our study, parental involvement was 
found to be relatively poor, at least in terms of attendance 
in parental guidance sessions. Approximately one half 
of the parents did not attend the sessions at all. Further 
research is needed in order to address parental barriers 
to effective participation and factors that may reinforce 
parental commitment and active participation (34-36). 

Besides the standard data collection from the adolescent 
patients and their families, the present study included col-
lection of observational data for each individual patient. 
These data may best indicate the patient’s ability to cooperate 
with the strict pre- and post-operative regimen, as well 
as the family’s ability to function as an effective support 
system. The finding regarding the four patients who were 
referred back to the community seems to indicate that the 
observational assessment/intervention provides important 
comprehensive psychosocial data that may improve post-
operative outcome. Furthermore, the assessment/interven-
tion itself, with its emphasis on self-monitoring, exercise, 
structured diet and familial support, may prepare the patient 
and family to deal with long-term conservative treatment. 
This conclusion is similar to that of Zeller and Modi (37) 
who concluded that therapists must take into account the 
contribution of psychosocial status to adolescents’ ability to 
achieve weight change and weight maintenance. In patients 
referred for bariatric surgery, our assessment/intervention 
protocol can also serve as a preparatory program for post-
operative weight control (32, 36). 

Several limitations of the study should be considered 
when interpreteting its findings. First, this is only a pilot 
feasibility study conducted with a small sample. Second, the 
medical complications were systematically assessed only at 
onset of the program but not at the end of the assessment/
intervention. 

Further studies that will include all the phases of the 
intervention are in planning. The benefits of the entire 
protocol will be evaluated in a randomized controlled 
efficacy trial. 
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