
Obesity Facts
Methods Article

Obes Facts 2024;17:535–544
DOI: 10.1159/000539256

Received: July 3, 2023
Accepted: May 6, 2024
Published online: May 13, 2024

Development of a Clinical Pathway for Bariatric
Surgery as an Integral Part of a Comprehensive
Treatment for Adolescents with Severe Obesity in
the Netherlands

Kelly G.H. van de Pasa, b, c Anita C.E. Vreugdenhilb, c Loes Janssena

Wouter K.G. Leclercqa Meeike Kustersd Malika Chegaryd

Ines von Rosenstiele Eric J. Hazebroekf, g Edgar G.A.H. van Milh, i

Renske Wassenbergj Linda M.W. Hoverk Wim G. van Gemertc, l, m

François M.H. van Dielena

aDepartment of Surgery, Máxima Medical Center, Veldhoven, The Netherlands; bCentre for Overweight
Adolescent and Children’s Healthcare (COACH), Department of Pediatrics, Maastricht University Medical Centre+,
Maastricht, The Netherlands; cNUTRIM School of Nutrition and Translational Research in Metabolism, Maastricht
University, Maastricht, The Netherlands; dDepartment of Pediatrics, OLVG, Amsterdam, The Netherlands;
eDepartment of Pediatrics, Rijnstate Hospital, Arnhem, The Netherlands; fDepartment of Surgery, Rijnstate
Hospital-Vitalys Clinics, Arnhem, The Netherlands; gHuman Nutrition and Health, Wageningen University,
Wageningen, The Netherlands; hChildren’s Lifestyle Medicine Centre, Jeroen Bosch Hospital, ’s-Hertogenbosch,
The Netherlands; iBrightlands Campus Greenport Venlo, Maastricht University, Maastricht, The Netherlands;
jDepartment of Medical Psychology, Maastricht University Medical Centre+, Maastricht, The Netherlands;
kDepartment of Dietetics, Maastricht University Medical Centre+, Maastricht, The Netherlands; lEuregional Centre
for Pediatric Surgery, Maastricht, The Netherlands; mDepartment of Pediatric Surgery, Maastricht University
Medical Centre+, Maastricht, The Netherlands

Keywords
Severe obesity · Adolescents · Bariatric surgery · Clinical
pathway

Abstract
Introduction: In the Netherlands, bariatric surgery in ado-
lescents is currently only allowed in the context of scientific
research. Besides this, there was no clinical pathway for
bariatric surgery in adolescents. In this paper, the develop-
ment of a comprehensive clinical pathway for bariatric sur-
gery in adolescents with severe obesity in the Netherlands is

described.Methods: The clinical pathway for bariatric surgery
in adolescents consists of an eligibility assessment as well as
comprehensive peri- and postoperative care. Regarding the
eligibility assessment, the adolescents need to be identified
by their attending pediatricians and afterwards be evaluated
by specialized pediatric obesity units. If the provided treat-
ment is considered to be insufficiently effective, the ado-
lescent will anonymously be evaluated by a national board.
This is an additional diligence procedure specifically estab-
lished for bariatric surgery in adolescents. The national board
consists of independent experts regarding adolescent bari-
atric surgery and evaluates whether the adolescents meet the
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criteria defined by the national professional associations. The
final step is an assessment by a multidisciplinary team for
adolescent bariatric surgery. The various disciplines (pedia-
trician, bariatric surgeon, psychologist, dietician) evaluate
whether an adolescent is eligible for bariatric surgery. In this
decision-making process, it is crucial to assess whether the
adolescent is expected to adhere to postoperative behavioral
changes and follow-up. When an adolescent is deemed eli-
gible for bariatric surgery, he or she will receive preoperative
counseling by a bariatric surgeon to decide on the type of
bariatric procedure (Roux-en-Y gastric bypass or sleeve
gastrectomy). Postoperative care consists of intensive guid-
ance by the multidisciplinary team for adolescent bariatric
surgery. In this guidance, several regular appointments are
included and additional care will be provided based on the
needs of the adolescent and his or her family. Furthermore,
the multidisciplinary lifestyle intervention, in which the ad-
olescents participated before bariatric surgery, continues in
coordination with the multidisciplinary team for adolescent
bariatric surgery, and this ensures long-term counseling and
follow-up. Conclusion: The implementation of bariatric sur-
gery as an integral part of a comprehensive treatment for
adolescents with severe obesity requires the development of
a clinical pathway with a variety of disciplines.

© 2024 The Author(s).

Published by S. Karger AG, Basel

Introduction

Childhood obesity is currently one of the greatest and
most pressing health challenges [1, 2]. In the Netherlands,
3.6% of the children aged 4–20 years had obesity in 2021
compared to only 2.7% in 2011 [3]. These numbers are
worrisome as childhood obesity is associated with several
chronic and life-threatening diseases such as type 2 dia-
betes mellitus, hypertension, and cardiovascular disease
[4]. Furthermore, children and adolescents with obesity
have a lower health-related quality of life and have to deal
with weight-related social stigmatizing and bullying [5–7].

Multidisciplinary lifestyle interventions remain the
cornerstone treatment in childhood obesity. These in-
terventions are generally family based and focus on
nutrition, physical activity, sleep, psychosocial aspects of
obesity, and behavioral change [8]. The Centre for
Overweight Adolescent and Children’s Healthcare
(COACH) is a specialized pediatric obesity unit that
offers such a tailored multidisciplinary lifestyle inter-
vention. Previous results from the COACH intervention
revealed that children with severe obesity more often
achieved a clinically significant decrease in their body

mass index (BMI) z-score (≥−0.25) compared to ado-
lescents after 2 years of intervention: 49.1% of the chil-
dren versus 23.8% of the adolescents [9]. These results are
in line with previously conducted research among ado-
lescents with severe obesity and suggest that this group is
particularly difficult to treat [10, 11]. For this particular
group, other additional treatment strategies, such as
pharmacotherapy or bariatric surgery, should be inte-
grated into a comprehensive treatment, especially as a
previous study revealed that obesity during adolescence is
associated with an increased cardiovascular mortality in
adulthood [12].

In adults, bariatric surgery is the most effective
treatment for severe obesity in achieving weight loss and
the remission of obesity-related comorbidities [13].
Furthermore, both improvements in generic and
obesity-specific quality of life are observed in adults
undergoing bariatric surgery [14]. In recent years,
bariatric surgery is also increasingly performed in ad-
olescents [15]. A systematic review among 455 adoles-
cents with at least 5 year follow-up showed an average
decrease in BMI of 14.6 kg/m2 after surgery [16]. The
Teen-Longitudinal Assessment of Bariatric Surgery
study revealed more remission of type 2 diabetes mel-
litus and hypertension in adolescents who underwent
bariatric surgery compared to adults [17]. Another
meta-analysis among 950 adolescents who underwent
bariatric surgery observed a readmission rate of 11.4%
and a reoperation rate of 7.9%, which is comparable to
the adult population [18]. Besides this, a systematic
review found improvements of depression and quality of
life scores in adolescents after bariatric surgery [19].
Overall bariatric surgery seems a safe and effective
treatment modality for adolescents with severe obesity.

Bariatric surgery in adolescents is currently only allowed
in the context of scientific research in the Netherlands.
Furthermore, there was no clinical pathway for bariatric
surgery in adolescents. This paper described the develop-
ment of a comprehensive clinical pathway for bariatric
surgery in adolescents with severe obesity. The clinical
pathway consists of a multidisciplinary eligibility assess-
ment as well as comprehensive peri- and postoperative care.

Methods

Comprehensive Clinical Pathway for Bariatric Surgery in
Adolescents
Eligibility Assessment
Delegates with expertise in childhood obesity or bariatric

surgery from the Dutch national professional associations
were involved in the modeling of the eligibility criteria and
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assessment. In 2019, the obesity steering committee of the
Dutch Society of Pediatrics released a position statement on
bariatric surgery in adolescents based on an extensive liter-
ature review [20]. The main message of this position statement
was that bariatric surgery should be available as an exceptional
additional treatment option when specific criteria are met.
Some examples of the criteria are that the pediatrician should
be in charge of referrals and pre- and postoperative care.
Furthermore, bariatric surgery should be integrated into a
lifelong lifestyle counseling and in collaboration with a pe-
diatric surgical center. Bariatric surgery can only be offered to
adolescents if all relevant interventions have been tried and if
abstinence from bariatric surgery would give a reasonable
chance of physical or mental harm. The Dutch Society of
Surgery followed this position statement and endorsed it.
Based on this statement, the Dutch guideline for the treatment
of childhood obesity established the following eligibility cri-
teria for bariatric surgery [21]:
• The causative and maintaining factors of obesity must be well

understood.
• Age- and sex-adjusted BMI of ≥40 kg/m2, or 35–40 kg/m2 in

combination with severe comorbidity(s).
• Counseling of a multidisciplinary lifestyle intervention for at

least 1 year with inadequate results.
• Tanner stage ≥4.
• The adolescent is willing to participate in a postoperative

multidisciplinary treatment program and lifelong follow-up.
For the development of the multidisciplinary eligibility as-

sessment, stakeholder dialogues were held with delegates from
the Dutch Society for Pediatrics, Dutch Society for Pediatric

Surgery, Dutch Society for Gastrointestinal Surgery, and the
Dutch Society for Metabolic and Bariatric Surgery. During these
dialogues, experts in the field of childhood obesity or bariatric
surgery established the eligibility assessment described below
based on their own expertise and previous literature. Moreover,
the Youth Care Inspectorate classified the developed eligibility
assessment as diligent.

As bariatric surgery in adolescents is only allowed in the
context of scientific research in the Netherlands, the above-
mentioned stakeholders stated that there should be one study
(TEEN-BEST) [22]. The primary aim of the TEEN-BEST study is
the implementation and assessment of the feasibility, efficacy,
and safety of bariatric surgery as an integral part of a compre-
hensive treatment for adolescents with severe obesity in the
Netherlands. In this study, the eligibility assessment is evaluated
yearly through qualitative and quantitative methods. Based on
these findings, the assessment will be optimized.

Identifying Adolescents Who Might Be Suitable for Bariatric
Surgery
A flowchart of the eligibility assessment for bariatric surgery in

adolescents is presented in Figure 1. At first, adolescents with
severe obesity are identified by their attending pediatricians. If the
pediatrician determines that the adolescent might be suitable for
bariatric surgery according to the criteria previously described, the
pediatrician refers the adolescent to one of the specialized pediatric
obesity units. However, if the adolescent is already participating in
a lifestyle intervention from a specialized pediatric obesity unit,
then this step can be bypassed.

Fig. 1. Flowchart of the eligibility assessment
for bariatric surgery in adolescents with
severe obesity. RYGB, Roux-en-Y gastric
bypass; SG, sleeve gastrectomy. *Evaluation
by a specialized pediatric obesity unit will
take approximately 1 month. **Evaluation
by the national board will take approxi-
mately 1 month as they have a meeting once
a month. ***Evaluation by the multidisci-
plinary team for adolescent bariatric surgery
will take approximately 1 month as they
have a meeting once a month.
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Specialized Pediatric Obesity Units
In the Netherlands, there are five specialized pediatric obesity

units. These units are located across the country and have expertise
in the diagnostics and treatment of children and adolescents with
obesity. These units treat adolescents with severe obesity according
to the current Dutch guideline [23]. In these units, multidisci-
plinary teams consisting of pediatricians, dieticians, and psy-
chologists with a special focus on childhood obesity treat at least
100 children and adolescents with obesity a year. Furthermore,
scientific research to improve diagnostics and treatment regarding
childhood obesity is conducted.

In these specialized pediatric obesity units, the adolescents are
evaluated to determine whether there are still opportunities to
optimize the lifestyle intervention or work on preconditions or
limiting factors (e.g., uncontrolled psychiatric disorders). If the
provided treatment is considered to be insufficiently effective, the
adolescents might be suitable for bariatric surgery. In short, a
multidisciplinary analysis must have been performed to under-
stand the causal and maintaining factors of obesity. Additionally,
adolescents should have undergone a multidisciplinary lifestyle
intervention for at least 1 year according to the Dutch guideline
[21]. This interventionmust have attempted to influence the causal
and maintaining factors of obesity. Besides this, the specialized
pediatric obesity units assess whether the adolescents are moti-
vated to participate in long-term multidisciplinary lifestyle
counseling and undergo bariatric surgery. All these conditions
must be met before the adolescent can be evaluated anonymously
by the national board.

National Board
The national board is an additional diligence procedure spe-

cifically founded in 2021 for bariatric surgery in adolescents. This
board consists of pediatricians, psychologists, a pediatric surgeon,
and a bariatric surgeon. All the board members have expertise in
the treatment of adolescents with severe obesity or bariatric
surgery. Besides this, the board is independent, and one of the
members of the board is the chair. The specialized pediatric obesity
units describe the adolescents according to a fixed format. In this
format, the social situation, physical and psychological history,
weight development, previous interventions, and motivation of the
adolescents are described in detail. The board discusses the ad-
olescents anonymously according to a checklist in an online
monthly meeting. The checklist consists of 10 points developed
collaboratively by the concerned professional associations
(Table 1). If all members of the national board agree that the
adolescent might be eligible for bariatric surgery, the board gives a
positive advice and the adolescent will be referred by the spe-
cialized pediatric obesity unit to a multidisciplinary team for
adolescent bariatric surgery. In case one or more members of the
national board do not consider the adolescent eligible for bariatric
surgery, the board gives a negative advice and referral is withheld.
If one of the board members was the attending physician or part of
the specialized pediatric obesity unit where the adolescent was
evaluated before the national board, they may not offer an advice
in this particular case.

After 1 year, it will be evaluated whether the composition of the
board is adequate by interviewing the board members. Admission

Table 1. Checklist of the national board

1. The adolescent is 13–17 years old and has a Tanner stage ≥IV Yes/No

2. The adolescent has severe obesity according to the IFSO criteria (adjusted for age and sex according to the IOTF
criteria), with a BMI ≥35 kg/m2 with at least one severe comorbidity* or a BMI ≥40 kg/m2 with less severe
comorbidities**

Yes/No

3. The causal and maintaining factors of the obesity are multidisciplinary analyzed according to the existing guidelines Yes/No

4. The adolescent has participated for at least 12 months in a multidisciplinary lifestyle intervention including a
psychological/systemic/pedagogical approach

Yes/No

5. All relevant interventions have been tried, and abstinence from a bariatric procedure could cause physical or mental
harm

Yes/No

6. A specialized pediatric obesity unit has determined that the maximum conservative treatment has been provided
and that there is therapy resistance

Yes/No

7. Bariatric surgery is part of lifestyle counseling until the age of at least 25, and the adolescent is willing to participate in
this

Yes/No

8. There is no secondary obesity, inflammatory bowel disease, or syndromal disorder (e.g., Prader-Willi) Yes/No

9. There is a medical or psychiatric comorbidity or severe psychological suffering due to the degree of obesity Yes/No

10. Any psychological contraindications or risk factors known from the guideline*** that may promote a complicated
course have been diagnosed and treated by a competent mental health professional and are therefore unlikely to
pose a barrier to postoperative behavioral adaption and compliance

Yes/No

T2DM, type 2 diabetes mellitus; IFSO, International Federation for the Surgery of Obesity and Metabolic Disorders; IOTF, In-
ternational Obesity Task Force [24]. *T2DM, hypertension, sleep apnea, liver fibrosis, severe psychological suffering. **Impaired
fasting glucose, impaired glucose tolerance, dyslipidemia, steatohepatitis, panniculitis, venous stasis, urine incontinence, weight-
related joint complaints, reduced mobility due to weight, benign intracranial hypertension. ***Guideline bariatric psychology [25].
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of an adolescent who underwent bariatric surgery will be con-
sidered, as well as the need to include other disciplines. Over time,
members of the board will be replaced, and new members will be
carefully chosen in consensus with the board and the professional
associations to ensure independence.

Multidisciplinary Team for Adolescent Bariatric Surgery
After a positive evaluation of the national board, the adoles-

cents will be referred to one of the specialized pediatric obesity
units with a multidisciplinary team for adolescent bariatric sur-
gery. At the moment, there is only one multidisciplinary team for
adolescent bariatric surgery in the Netherlands. This team is lo-
cated at the Maastricht University Medical Centre + (COACH)
and Máxima MC. The team consists of a bariatric surgeon, a
pediatrician, a pediatric psychologist, an academic dietician, a care
coordinator, and a pediatric surgeon who can be consulted when
necessary. Once 20 adolescents have undergone surgery, two other
specialized pediatric obesity units will establish a similar multi-
disciplinary team for adolescent bariatric surgery. The number 20
was chosen, so that experience can be gained in one unit, and that
in this unit the clinical pathway can be refined. Afterwards, this
experience and the optimized clinical pathway can be shared with
the other specialized pediatric obesity units.

First of all, the adolescents and their families are seen by the
care coordinator; in this consultation, the pre- and postoperative
care, the necessary behavioral changes, and the bariatric proce-
dures including possible complications will be discussed. If the
adolescent and his or her family want to proceed with bariatric
surgery, the multidisciplinary team for adolescent bariatric surgery
will evaluate whether the adolescent is eligible for bariatric surgery.
This is a careful procedure in which the various disciplines make
the assessment of eligibility based on interviews and examinations.
In this decision-making process, it is crucial to assess whether the
adolescent is expected to adhere to postoperative behavioral
changes, postoperative counseling, and follow-up. Furthermore, it
is essential to verify once again whether there are uncontrolled
psychiatric or eating disorders.

Medical Assessment
The medical assessment involves collecting information on

demographics (e.g., educational level, intoxications), anthro-
pometry, pubertal development, growth assessment, medical
history, comorbidities, and medication use. Furthermore, blood
and urine sampling will be performed to assess obesity-related
comorbidities. Regarding the radiological work-up, an ultrasound
of the liver will be made to determine if there is non-alcoholic fatty
liver disease, and a DEXA scan will be made to evaluate bone
health and body composition. The adolescents will also be asked to
fill in questionnaires regarding quality of life (RAND-36, Impact of
Weight on Quality of Life-Kids, Kidscreen-27), depression and
anxiety symptoms (Beck Depression Inventory, Beck Anxiety
Inventory, Attention Deficit Hyperactivity Disorder question-
naire), sleep behavior (Epworth Sleepiness Scale), and reflux
disease (GERD-Q) [26–33].

Psychological Assessment
The psychological assessment consists of two interviews per-

formed by a pediatric psychologist. The first interview takes
60–90 min and starts with the adolescent and his/her parent(s)/
caregiver(s). After approximately 30 min, the interview will

continue with the adolescent alone and the parent(s)/caregiver(s)
will be asked to complete several questionnaires (Behavior Rating
Inventory of Executive Functioning [BRIEF-2], Child Behavior
Checklist [CBCL], and FEEL-KJ) [34–36]. Subsequent to the in-
terview, the adolescent will also be asked to complete several
questionnaires (Competence Experience Scale for Adolescents
[CBSA], BRIEF-2, Children’s Revised Impact of Event Scale
[CRIES], and FEEL-KJ) [37, 38]. The topics discussed during the
interview are presented in Table 2. The ultimate goal of the in-
terview is to gain understanding of the adolescent’s and parents/
caregivers’ coping skills, as well as the protective and limiting
factors related to life after a bariatric procedure. Furthermore, the
current state of mind and psychiatric history of the adolescent will
be explored to once again determine whether there is an un-
controlled psychiatric disorder (contra-indication for bariatric
surgery) as well as to assess the risk of psychiatric deterioration
after surgery. The psychologist also determines whether there are
specific additional needs regarding the peri- and postoperative
counseling. When all the information is collected, the results will
be discussed with the psychological staff.

In the second interview (60 min), the results of the ques-
tionnaires will be explained, and it will be discussed whether the
behavioral patterns might relate to behavior after surgery. Dis-
crepancies between parent(s)/caregiver(s) and adolescents will also
be reviewed.

Dietetic Assessment
The dietician will evaluate whether the adolescent will be eli-

gible for bariatric surgery based on the knowledge of nutrition,
awareness of their own eating pattern, eating behavior, and the
presence of eating disorders (contra-indication for bariatric sur-
gery). He or she will also assess whether the adolescent can sustain
with the necessary dietary changes postoperatively. Besides this,
the dietician determines whether there are specific points of at-
tention for the peri- and postoperative care. Topics discussed
during dietetic assessment are as follows:
• Dietary history (what treatment took place, how did this help).
• Eating pattern and choice of products.
• Eating disorders and/or eating problems (binge eating,

emotion-regulated eating).
• Awareness of their own eating habits.
• Assessing the impact of surgery on the postoperative eating

pattern.

Multidisciplinary Meeting of the Team for Adolescent
Bariatric Surgery
After the evaluations, the adolescents will be discussed in a

meeting of the multidisciplinary team for adolescent bariatric
surgery. In this meeting, the pediatrician or care coordinator will
summarize their findings. Afterwards, both the psychologist and
the dietician discuss their evaluation. In the end, all the team
members give an advice.
1. Positive advice: the adolescent is eligible for bariatric surgery.
2. Provisional negative advice: the adolescent receives a targeted

advice to follow a particular trajectory or counseling in which
specific points of attention should be addressed. If the coun-
seling is followed for a specific amount of time and if the points
of attention have been addressed, the adolescent will once more
be discussed in the team to evaluate if he or she does now
qualify for bariatric surgery.
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3. Negative advice: at the moment the adolescent is not eligible for
bariatric surgery. Other long-term treatment is recommended
before bariatric surgery can be reconsidered.
If the psychologist, bariatric surgeon, pediatrician, and dietician

all give a positive advice, the adolescent is suitable for bariatric
surgery. Additionally, a tailored plan will be made according to the
pre- and postoperative needs of the adolescent and his or her
family. In case there is a provisional negative advice or negative
advice of one of the team members, the adolescent is currently not
suitable for bariatric surgery.

Peri- and Postoperative Care
The peri- and postoperative care for adolescents who are

undergoing bariatric surgery is provided by the multidisciplinary
team for adolescent bariatric surgery in coordination with the team
members of the multidisciplinary lifestyle intervention the ado-
lescents participated in before surgery. The care is based on the
clinical pathway for adult bariatric surgery patients of Máxima
MC. Before the development of the peri- and postoperative care,
the members of the multidisciplinary team for adolescent bariatric
surgery were trained by dieticians and psychologists with expertise
in adult bariatric surgery. Afterwards, the care was developed and
adjusted to the needs of adolescents.

The multidisciplinary team for adolescent bariatric surgery
and the participating adolescents will be interviewed about their
experiences regarding the peri- and postoperative care, as it is
one of the aims of the TEEN-BEST study to assess and further
optimize the clinical pathway. Furthermore, the team members
fill in the care process self-evaluation tool questionnaire at 1, 3,
and 5 years after the start of the study [39]. The team members
and the participating adolescents will also be asked about their
satisfaction regarding the clinical pathway. Based on these
findings, the peri- and postoperative care will be adapted and
optimized.

Perioperative Care
Once an adolescent is deemed eligible for bariatric surgery, he

or she receives perioperative care. This care aims to prepare the
adolescent and family for the bariatric procedure and the necessary
behavioral changes postoperatively.

Bariatric Surgeon. During the consultation with the bariatric
surgeon, a final decision will be made regarding the type of
bariatric procedure: Roux-en-Y gastric bypass (RYGB) or sleeve
gastrectomy (SG). Together with the adolescent and his or her
family, the bariatric surgeon discusses the pros and cons of each
procedure. Advantages of an RYGB include more long-term
weight loss, a more positive effect on DM, and fewer reflux
complaints. Disadvantages of an RYGB include the occurrence of
dumping syndrome, vitamin deficiencies, and internal herniations.
Advantages of an SG are its technical ease and possibly fewer
complications. Disadvantages of an SG are more reflux complaints
and weight regain [40, 41]. Through shared decision making, an
intervention that best suits the adolescent will be chosen. Informed
consent will be obtained from all adolescents. If the adolescents are
below the age of 16, informed consent will also be obtained from
parents/legal guardians.

Dietician. The dietician will prepare the adolescents for surgery
through education on nutrition, lifestyle, and practical recom-
mendations. The adolescents need to become aware of their own
eating behavior and need to create a regular and frequent eating
pattern with six to nine meals every day. Additionally, attention
will be given to nutrition-related complications, nutritional defi-
ciencies, and the prevention/treatment of these complications. To
prevent nutritional deficiencies, the adolescents must take daily
multivitamins and calcium/vitamin D3 1,000 mg/800 IU 4 weeks
prior to surgery, and they should do so for the rest of their lives.
Furthermore, education is given on a very low-calorie diet, which
the adolescents should start 2 weeks prior to surgery. This diet
decreases the liver volume and therefore improves laparoscopic
workspace and reduces postoperative complications [42]. Besides
this, examples of a daily menu regarding the 2 weeks prior to
surgery (very low-calorie diet), the first two weeks after surgery
(liquid diet), and more than 2 weeks after surgery are given to the
adolescents.

Bariatric Procedures. Adolescents in the Netherlands will un-
dergo either an RYGB or SG, since these are the procedures with
which most experience has been gained in adolescents worldwide
[16, 43]. To ensure high quality of the performed procedures,
surgical standard operating procedures have been written and
previously published [44].

Table 2. Topics discussed with families during psychological assessment for bariatric surgery

Topics discussed with parent(s)/caregiver(s) and adolescent Topics discussed with adolescent

• Decision process for surgery and expectations after surgery (weight
loss, excess skin, behavioral change, daily vitamin supplements,
alcohol use)

• Psychiatric history and current psychiatric
complaints (auto-mutilation, suicide, trauma)

• Previous treatment for obesity (how did this help, what did they learn) • Influence of obesity on social and other aspects of
life

• Bariatric surgery within family or friends (how did they deal with
behavioral changes)

• Eating behavior (binge eating, emotion-regulated
eating, weight, and body image)

• Expectations of the parent(s)/caregiver(s) about the support their
adolescent needs after surgery (family support system)

• Social functioning (support system, dreams for the
future)

• Medication and intoxications
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Use of Medication. During hospital stay and the first 4 weeks
after surgery, the adolescents need to inject 5,000 IU dalteparin
subcutaneously daily to prevent venous thromboembolisms. Be-
sides this, the adolescents are required to take pantoprazole 40 mg
daily for the first year after bariatric surgery.

Postoperative Care
After the bariatric procedure, the adolescents will participate in

long-term counseling and follow-up. The follow-up consists of 5-year
regular follow-up and then monitoring through primary care. In the
multidisciplinary team for adolescent bariatric surgery, a tailored plan
ismade according to the needs of each adolescent and his or her family.
However, there are also several regular appointments with the bariatric
surgeon, pediatrician, dietician, and psychologist. In the appointments
with the pediatrician and bariatric surgeon, attention will be given to
anthropometric data, obesity-related comorbidities, and complications
such as micronutrient deficiencies. Furthermore, the radiological
work-up will assess non-alcoholic fatty liver disease, bone health, and
body composition (Table 3).

Psychological Care. In case no specific areas of concern have
been identified preoperatively, the psychological care consists of
one regular follow-up moment with the pediatric psychologist
6 months after surgery. At this time, screening of anxiety, de-
pression, and eating behavior will be performed both in a clinical
interview and with the same questionnaires as used previously. In
case the adolescent needs additional counseling based on the
opinion of the team, a tailored plan will be made for the coming
years.

Dietary Care. Four regular appointments with the dietician will be
scheduled in the first year after surgery. The appointments approxi-
mately take place at 3 weeks, 3 months, 6 months, and 9 months after
surgery. The dietician aims to improve nutritional status, increase
knowledge and understanding of nutrition and lifestyle, and prevent
complications (e.g., nutritiondeficiencies, vomiting, dumping syndrome,
passage complaints, and malabsorption). During these appointments,
attention will be given to food intake and structure, behavioral change
andmaintenance,medication use, andmanaging expectations regarding
weight loss. After 1 year, the dietician decides whether additional care is
needed in coordination with the multidisciplinary team.

Furthermore, the adolescents will be evaluated on a regular
basis in a meeting of the multidisciplinary team for adolescent
bariatric surgery. This will be done based on the needs of the
adolescent and the stakeholders involved. During this evaluation,
the current care will be evaluated and adjusted according to the
needs of the adolescent and his or her family. All adolescents will at
least be discussed in this meeting 1 year after surgery.

Multidisciplinary Lifestyle Intervention. Before the adolescents
underwent bariatric surgery, they participated in multidisciplinary
lifestyle interventions. Based on the needs of the adolescent and his or
her family, and in coordination with the multidisciplinary team for
adolescent bariatric surgery, this care will continue. These inter-
ventions ensure long-term counseling and focus on nutrition, physical
activity, sleep, and behavioral change. In these lifestyle interventions, a
multidisciplinary team develops an individualized, integral treatment
plan tailored to the operative situation in which individual guidance
will be offered to the families.

Table 3. Follow-up visits with pediatrician or bariatric surgeon

When? With whom? What?

Two months after
surgery

Bariatric surgeon Anthropometrics, obesity-related comorbidities, complications

Six months after
surgery

Pediatrician Anthropometrics, obesity-related comorbidities, complications, blood sampling*

One year after
surgery

Bariatric surgeon Anthropometrics, obesity-related comorbidities, complications, blood and urine
sampling*, questionnaires**

1.5 years after
surgery

Pediatrician Anthropometrics, obesity-related comorbidities, complications

Two years after
surgery

Pediatrician Anthropometrics, obesity-related comorbidities, complications, blood and urine
sampling*, DEXA scan

Three years after
surgery

Pediatrician Anthropometrics, obesity-related comorbidities, complications, blood and urine
sampling*, ultrasound liver, questionnaires**

Four years after
surgery

Pediatrician or bariatric
surgeon

Anthropometrics, obesity-related comorbidities, complications, blood sampling*

Five years after
surgery

Pediatrician or bariatric
surgeon

Anthropometrics, obesity-related comorbidities, complications, blood and urine
sampling*, DEXA scan, ultrasound liver, questionnaires**

*Blood count, minerals, fats, glucose metabolism, liver and kidney enzymes, hormones, and vitamins. **Quality of life (RAND-36,
Impact of Weight on Quality of Life-Kids, Kidscreen-27), depression and anxiety symptoms (Beck Depression Inventory, Beck
Anxiety Inventory, Attention Deficit Hyperactivity Disorder questionnaire), sleep behavior (Epworth Sleepiness Scale), and reflux
disease (GERD-Q) [26–33].
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Discussion

In this paper, the development of a clinical pathway
for adolescent bariatric surgery in the Netherlands is
described. Adolescent bariatric surgery is supported by
several national guidelines. These guidelines empha-
sized the importance of a multidisciplinary eligibility
assessment to adequately identify suitable adolescents
[21, 45, 46]. In line with this, previous articles described
eligibility criteria for adolescent bariatric surgery pa-
tients and identified essential team members [47–55].
The American Society for Metabolic and Bariatric
Surgery (ASMBS) pediatric metabolic and bariatric
surgery guideline, which was published in 2018,
identified a pediatrician, a psychologist, and a bariatric
surgeon with expertise in adolescent bariatric surgery
as essential team members [48]. A systematic review
based on recommendation documents for bariatric
surgery in adolescents concluded that there is a need for
documents that describe the whole perioperative
clinical pathway in detail [56]. Selection criteria alone
provide limited guidance for physicians who perform
or want to perform bariatric surgery on adolescents. In
previous literature, the multidisciplinary eligibility
assessment for bariatric surgery in adolescents was
rarely described in detail [54, 55]. Therefore, in this
report the development of the Dutch multidisciplinary
eligibility assessment for bariatric surgery in adoles-
cents is described in detail.

According to several guidelines, long-term multidis-
ciplinary guidance and follow-up are essential for bari-
atric surgery in adolescents to reduce complications and
improve outcomes [21, 45, 46]. Despite the fact that this is
considered crucial, only a small amount of articles de-
scribed the peri- and postoperative care of adolescent
bariatric surgery patients, and the majority of the articles
did not focus on long-term postoperative care and
guidance [50–53, 55, 57]. A recent qualitative study on
Israeli adolescents even revealed that there is a need to
improve postoperative follow-up [58]. Therefore, it has
been decided by the Dutch national professional asso-
ciations that bariatric surgery should be integrated into a
comprehensive long-term treatment and the care should
be tailored to the operative situation. The description of

our comprehensive clinical pathway might help other
developed countries to establish or optimize their clinical
pathway for bariatric surgery in adolescents.

Conclusion

Recent data suggest that adolescents with severe obesity
can safely benefit from bariatric surgery when lifestyle in-
terventions are insufficiently effective. The implementation of
bariatric surgery as an integral part of a comprehensive
treatment for adolescents with severe obesity requires the
development of a clinical pathwaywith a variety of disciplines.
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