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Abstract
Bariatric surgery is an effective treatment for children and adolescents with severe obesity. However, outcomes in youth with
cognitive impairments and/or developmental delays are understudied. This paper reviewed the literature on bariatric surgery
within this population. Fourteen studies published from 1975 to 2019 were identified. The majority (93%) of studies included
patients with genetic disorders. Most studies reported no peri-operative complications (69%) and improved health outcomes
(79%), with variable weight-loss results (29.2–86.2% excess weight loss). No significant differences were reported for youth with
and without cognitive impairment and/or developmental delay in two studies. Limited available data suggest bariatric surgery
may promote weight loss and improve health comorbidities for youth, irrespective of cognitive or developmental functioning.
Clinical recommendations for working with patients and families are included.
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Approximately one-third (35%) of children and adolescents
in the USA are considered overweight or obese [1].
Moreover, an alarming 5.6% of youth have severe obesity
[2], defined as a body mass index (BMI) greater than 120%
of the sex-specific BMI-for-age 95th percentile, translating
to approximately 4.4 million children and adolescents na-
tionwide [3]. Children and adolescents with obesity are like-
ly to experience weight-related health comorbidities, such
as fatty liver disease [4], metabolic risk factors for type 2
diabetes [5], sleep apnea [6–8], dyslipidemia, and elevated
low-density lipoprotein cholesterol levels [9, 10], as well as
limited mobility and musculoskeletal pain [11, 12].
Moreover, obesity is associated with poorer psychosocial
functioning and can negatively impact quality of life [13,
14]. Obesity tracks from childhood to adolescence to adult-
hood [15], with increased risk of mortality in adulthood [16,
17]. Thus, early intervention efforts designed to promote

weight loss and improve health during the child and adoles-
cent years are imperative.

Obesity may not affect all children and adolescents
equally. Rather, certain populations may have increased
rates of overweight and obesity. Several genetic condi-
tions, such as Prader-Willi syndrome (PWS) and Bardet-
Biedl syndrome (BBS), have known associations with
obesity [18–20]. Both PWS and BBS also include cogni-
tive impairments and/or developmental delays in addition
to central obesity [18, 20]. Children with trisomy 21, or
Down syndrome, and autism spectrum disorder (ASD)
also often have greater than expected rates of overweight
and obesity [21–23]. Beyond specific syndromes and dis-
orders, children with intellectual and developmental dis-
abilities have been found to be 2–3 times more likely to
be obese compared to children without cognitive or de-
velopmental delays [24]. In adolescents, a systematic re-
view and subsequent meta-analysis determined that ado-
lescents with intellectual disabilities were 1.54 times more
likely to be overweight and 1.8 times more likely to have
obesity than typically developing adolescents [25]. It is
possible that these youth experience additional challenges
related to eating behaviors and exercise/mobility that lead
to excess weight gain over time.
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Behavioral weight-loss treatments have limited efficacy
[26–28], with only one-third of children maintaining weight
loss over time [29]. Importantly, randomized clinical trials of
behavioral weight-loss interventions for children and adoles-
cents with cognitive and/or developmental delays or impair-
ments are lacking [23]. Thus, treatment options remain limit-
ed, if not experimental, for these children. However, the neg-
ative physical and psychosocial health sequelae associated
with overweight and obesity still necessitate treatment options
to limit excess weight gain.

Bariatric surgery is one treatment that may promote weight
loss and limit excess weight gain in individuals with severe
obesity. More than 1,600 adolescent weight-loss surgeries are
performed annually [30] with updated guidelines from the
American Society for Metabolic and Bariatric Surgery
recommending increased access to surgical treatments for se-
verely obese adolescents [31]. Not only can bariatric surgery
result in significant weight loss, it may also improve weight-
related health comorbidities such as diabetes and cardiovascu-
lar risks [32, 33] with the potential to reduce premature death
by upwards of 30–40% with successful surgery [34, 35].
Compared to adults, adolescents undergoing bariatric surgery
experience similar weight-loss outcomes though are more
likely to have resolution of weight-related health comorbidi-
ties, such as type 2 diabetes and hypertension [36]. Successful
outcomes following bariatric surgery often require careful
consideration of lifestyle changes in order to promote health
and continued weight loss following surgery.

Despite limited data on outcomes in children and adoles-
cents with cognitive and/or developmental delays, the im-
provements of obesity-related health comorbidities following
bariatric surgery in youth [31, 36, 37] suggest this treatment
option can enhance health and quality of life. However,
recommending weight-loss surgery in children and adoles-
cents with cognitive impairment and/or developmental delays
presents unique challenges. Is it medically or ethically justifi-
able to exclude individuals who cannot assent from receiving
weight-loss surgery, particularly if these individuals have
higher rates of obesity and are suffering from weight-related
health conditions? How can readiness for surgery be
ascertained if a child’s cognitive functioning prohibits him
or her from understanding the implications of weight-loss sur-
gery? Do these youth understand the peri- and post-operative
risks associated with surgery? Will they be able to follow
through with behavioral recommendations to promote contin-
ued weight-loss success? Given recent, as well as anticipated,
increases in adolescent bariatric surgery [31, 38, 39], these
questions are crucial to answer to better inform patient care
and possibly improve post-bariatric surgery outcomes.

Due to the medical and ethical complexity of performing
bariatric surgery in children and adolescents with develop-
mental and/or cognitive delays, this paper reviews the current
literature regarding bariatric surgery in these populations as

well as provides guidelines for providers. We included reports
of clinical outcomes, including weight and weight-related
health comorbidities, in addition to adverse events and addi-
tional surgeries. A prior review on bariatric surgery in individ-
uals with intellectual disability by Gibbons and colleagues
[40] found wide variability in weight-loss outcomes across
16 studies with 49 total patients (12% to 86% excess weight
loss; %EWL), with almost two-thirds of studies reporting no
complications post-surgery. Only five studies included in the
prior review included children and adolescents [40]. As such,
we will highlight all studies pertaining to children and adoles-
cents, including those listed in the Gibbons review, to com-
prehensively examine the literature within this population. We
also include recommendations for evaluation, pre-operative
procedures, and working with patients and families that are
interested in weight-loss surgery, extending and expanding
upon recommendations from the pediatric health psychology
literature. Lastly, we end with a discussion on these important
clinical issues and hope to inspire further investigation into
this underdeveloped area of research.

Description of Search Results/Methods

We conducted a comprehensive literature review searching
PubMed (which encompasses MEDLINE) and PsycINFO da-
tabases for published articles on bariatric surgery in children
and adolescents with cognitive impairments and/or develop-
mental delays. Databases were searched with the following
terms: “bariatric surgery,” “weight loss surgery,” “sleeve gas-
trectomy,” “Roux-en-Y,” “gastric bypass,” with “cognitive
impairment,” “developmental delay,” “autism spectrum disor-
der,” “Down syndrome,” “Prader-Willi,” and “Bardet-Biedl”
in combination with “children,” “youth,” and “adolescent.”

Studies were included in this review if they were published
in a peer-review journal between 1975 and 2019. Studies ex-
amining both child and adolescent populations were included.
Single case reports were also included. Exclusionary criteria
included non-peer-reviewed reports or articles for which no
English translation was available. Reviews and commentaries
of previously published findings were also excluded. A total of
96 unique searches were run through both databases based on
utilizing every combination of the search terms defined above.
Initial search results returned 1,453 articles for consideration.
After removing duplicates, 329 unique articles remained. The
authors then screened the remaining titles and abstracts, which
resulted in 36 articles for consideration. A total of 14 articles
met inclusion criteria by the authors for this review.

We recognize that the various disorders and syndromes
included as search terms are not equivalent and have varying
presentations, etiologies, and correlates, often within the same
diagnostic classification. In our review, we are not seeking to
homogenize patients across groups or disorders nor are we
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suggesting that is an acceptable approach. Rather, our intent is
to highlight the common factor that assent in some cases may
be impaired, though not necessarily so, and evaluation of pre-
paredness for surgery may be challenging. Whenever appro-
priate, youth should always be involved in every step of the
pre-bariatric surgery teaching and evaluation process.
Moreover, we recommend an individualized, patient-
centered approach to care for every individual seeking bariat-
ric surgery, with appropriate consultation with experts in cog-
nitive and developmental delay as needed.

Review of Literature—Children
and Adolescents

A total of 14 articles met the inclusion criteria defined above
and included children and adolescents (see Table 1). The re-
sults are presented as follows and organized by case study/
case series report and clinical studies with comparison groups.
One retrospective chart review of eight patients included one
youth with BBS [52]. This study was included in Table 1 for
completeness. However, since outcomes were collectively re-
ported and it is unknown how the patient with BBS fared, this
study will not be discussed onwards.

Comparison of Outcomes

It is difficult to compare surgery outcomes included in this
review to expected outcomes in typically developing adoles-
cents, as successful surgery outcomes in youth are not well-
defined. In the largest longitudinal multi-site study of bariatric
surgery outcomes in adolescents to date (Teen-Longitudinal
Assessment of Bariatric Surgery, Teen-LABS trial), a total of
242 youth underwent weight-loss surgery, with long-term out-
comes suggesting lasting weight and health effects [37, 55]. A
variety of surgery techniques were included in the study, with
the most frequent procedure being the Roux-en-Y gastric by-
pass (66% of surgeries), followed by the vertical sleeve gas-
trectomy (28%), and the adjustable gastric banding (6%) [56].
No deaths and only minimal peri-operative complications
were reported following surgery [56]. Minor complications
were reported in 36 patients (15% of the sample) whereas
major complications such as reoperations were reported in
19 patients (8% of sample) [56]. Average percent weight loss
was 27% at 3-year follow-up and 26% at 5-year follow-up
[36, 37]. Importantly, the Teen-LABS trial excluded partici-
pants if they could not provide informed consent or commu-
nicate with study staff [56], which limits the generalizability
of these outcomes to children and adolescents with cognitive
impairment and/or developmental delays. Moreover, the stud-
ies presented in this review reported on weight loss using a
variety of methods, including change in weight or BMI, per-
cent ideal body weight (%IBW as determined by using 50th

percentile for age and height, or more often referred to as
median body weight), percent excess weight loss (%EWL),
and percent excess bodymass index lost (%EBMIL). As such,
we decided to present the results for each of the studies in the
attached table, as well as the following text, without making
direct comparisons to data from typically developing youth,
unless a comparison group was included in the study design.

Case Study/Case Series Reports

We found eleven unique case studies and case series reports
on bariatric surgery in children and adolescents with cognitive
impairment and/or developmental delay.

Weight Outcomes

Across single case studies and case series reports, reported
%EWL ranged from 29.2 to 86.2% at last reported follow-
up. The lowest %EWL was observed for a patient with the
shortest reported follow-up (29.2% EWL at 6 months post-
surgery [44]), with greater weight loss reported in studies with
longer follow-ups [42, 45, 47, 49, 50]. However, these statis-
tics are challenging to interpret, given differences in sample
populations and surgical procedures. The wide variability in
weight outcomes could be due to any number of factors, in-
cluding heterogeneity in age ranges and follow-up time pe-
riods (6 months to 14 years post-surgery). This illustrates the
challenge in extrapolating findings from a handful of case
studies to larger populations and highlights the need for more
systematic studies.

Several studies reported on case series of children and ad-
olescents undergoing weight-loss surgery. Three patients with
PWS ages 14, 15, and 18 years old were followed for 2 years
after laparoscopic mini gastric bypass and found to have an
average 79% EWL at that time, with no complications, weight
regain, or need for additional surgeries reported [50]. A case
study following three patients with PWS ages 15, 18, and 23
years old also found decreased weight and improved health
outcomes 2 years after bariatric surgery [47]. Moreover, the
authors reported an average of 63.2% EWL at the 2-year time
point [47], which was largely driven by one individual who
underwent laparoscopic mini gastric bypass (86.2% EWL
compared to 50–53% EWL). As noted, one of the three pa-
tients studied was 23 years old, and thus, findings may not
generalize across the age-spectrum to younger patients.

A case series reported on the long-term outcomes for 15
patients with PWS (ages 12–31 years old) who underwent
biliopancreatic diversion procedure [49]. Six of the patients
were 18 years or younger [49]. Patients in the study were
observed to lose on average 59% EWL at 2 years, which
declined at proceeding follow-up time points such that by 10
years, it was only 40% EWL. Of note, age at time of surgery
and %EWL at 5-year follow-up were not correlated [49]. Two
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studies reported good weight loss outcomes in youth with
PWS following gastric bypass [46, 51]; one study reported
weight loss averages of 176% IBW (median body weight) at
5-year follow-up [46] whereas the other did not report median
weight loss [51].

In contrast, a case series of three children with PWS who
underwent biliopancreatic diversion with duodenal switch re-
ported initially positive results in terms of weight-loss post-
surgery; however, all patients experienced weight regain 4–5
years post-surgery [48]. Further, two of the patients underwent
a second operation and the third patient was also considering
re-operation at time of publication [48].

Health Outcomes

In addition to weight-loss outcomes, 9 of the 11 studies also
reported improvements or resolution of weight-related health
comorbidities following weight-loss surgery. Specifically,
studies highlighted improvements in hypertension and hyper-
uricemia [42, 44, 49, 50, 53], dyslipidemia [41, 53], glucose
intolerance [43, 48], and remission of type 2 diabetes [45, 49,
53]. Several studies reported improvements in fasting ghrelin
levels [47, 50]. Sleep apnea resolved for many patients across
several studies [43, 48, 50, 53]. Improvements in mobility
were also reported [41, 42]. The remaining two studies did
not report on health outcomes [46, 51], and thus, it is unknown
how surgery impacted these patients beyond weight-loss re-
sults. Despite initially positive results, one report noted a re-
turn of health problems following weight regain for all three
patients [48].

Presence/Absence of Adverse Events

Three of the 11 studies reported peri-operative adverse events/
complications, which included severe respiratory problems
and infections [41, 46, 48]. Two studies reported longer hos-
pitalizations following surgery for patients with PWS com-
pared to patients without PWS due to respiratory complica-
tions and infections [46, 48]. The remaining studies reviewed
reported no complications following surgery.

Four studies reported post-operative complications for pa-
tients within the follow-up period, ranging from iron deficien-
cy anemia [47, 50] to incisional hernias and bone demineral-
ization [49]. Additional surgical procedures were reported in
four studies. In one case series report, two of the three patients
underwent secondary weight-loss operations approximately
4–6 years after surgery, with the third patient considering an
additional surgery given weight regain at 10 years after initial
operation [48]. Unfortunately, one patient died from compli-
cations sustained following additional surgery [48]. Another
study reported two deaths in patients with PWS during the
study, with one patient death related to respiratory failure 9
years post-surgery and another death 6 years post-surgery

unrelated to obesity [49]. One patient died 4 years post-
operatively due to congestive heart failure; the authors report
that patient declined revision of operation prior to death [46].

Clinical Studies

Only two clinical studies have directly compared bariatric
surgery outcomes in these groups. A matched control study
reported outcomes after laparoscopic sleeve gastrectomy in 24
children and adolescents (ages 4–18 years old) with PWS and
72 patients without PWS [53]. Another study reported on
weight outcomes following laparoscopic sleeve gastrectomy
in a sample of 17 patients (ages 13–24 years old) with cogni-
tive and/or developmental delays compared to 46 patients
without impairments [54].

Weight Outcomes

No significant differences were reported in post-operative
weight-loss outcomes between children and youth with and
without cognitive and/or developmental delays. Comparing
outcomes among youth with and without PWS, the authors
found no significant group differences regarding post-
operative BMI change at various time points over a 5-year
follow-up period [53]. However, groups appeared to sepa-
rate on %EWL by 5 years post-surgery (38.4 % EWL for
patients with PWS compared to 75.4% EWL for patients
without PWS [53]). Similarly, a separate study found no
differences in post-operative weight-loss outcomes at any
follow-up time point up to 2 years post-surgery (at 3, 6, 12,
and 24 months) between youth with and without cognitive
and/or developmental delays [54].

Health Outcomes

There were no reported differences in health-related comor-
bidities following surgery between the two groups, with 95%
of comorbidities improved or resolved across the sample [53].
There were no reports of mortality in the 5-year study, though
one patient with PWS was readmitted due to health-related
complications (obstructive sleep apnea and heart failure)
[53]. Health outcomes were not reported in the study by
Hornack and colleagues (2019).

Presence/Absence of Adverse Events

No adverse events or complications were reported for pa-
tients in either study [53, 54]. Whereas the authors spe-
cifically mentioned the lack of complications post-surgery
in one study [53], information regarding complications
was not reported in the other study [54]. No reoperations
were reported in either study [53, 54].
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Summary of Research in Children and Adolescents
with Cognitive Impairment and/or Developmental
Delay

A total of 14 studies were identified and reported on outcomes
in 89 youth. Outcome data from studies included in this re-
view suggest that bariatric surgery is a relatively safe proce-
dure with limited adverse events or post-surgical complica-
tions for children with cognitive and/or developmental delays.
Similar outcomes in terms of weight loss, as well as adverse
events and need for additional surgeries, were observed in the
two studies directly comparing children with and without cog-
nitive impairment and/or developmental delay. Across studies,
patients lost weight following bariatric surgery, though some
studies reported that weight loss was not sustained as expected
at long-term follow-up and/or additional surgeries were rec-
ommended [46, 48, 49]. Importantly, weight-related health
comorbidities often improved or resolved (79% of studies),
which highlights the utility of weight-loss surgery in severely
obese children and adolescents, particularly in the short-term.
However, the three reported deaths related to surgical compli-
cations (n = 1) and obesity-related health comorbidities (n = 2)
within the small number of total cases identified are
concerning, as this rate is higher than typically reported in
adolescent bariatric studies [36, 55, 56]. It should be noted
that these deaths occurred across studies with varying surgical
procedures and follow-up time points, and thus, conclusions
regarding mortality risk following weight-loss surgery in this
population remain unknown. Long-term follow-up with larger
samples is needed to better understand outcomes of bariatric
surgery in children and adolescents with cognitive impairment
and/or developmental disabilities over time.

Although the literature search was conducted to include all
studies of bariatric surgery in youth with cognitive impairment
and/or developmental delay, the majority of the studies iden-
tified were for patients with PWS. Two of the studies included
patients with BBS and one study included patients with Down
syndrome. None of the studies identified patients with ASD.
Wherever possible, research should seek to study and report
on outcomes across syndromes and diagnoses in order to best
inform treatment options for larger groups of heterogeneous
patients with cognitive and/or developmental delays.

The emerging outcomes data from weight-loss surgery in
children and adolescents with cognitive and/or developmental
delays is promising. Adult studies have also supported
weight-loss surgery as one treatment option for this popula-
tion, though also highlight significant variability in outcomes
across studies and patients [40]. Studies published since the
Gibbons review suggest significant weight-loss outcomes, im-
proved health comorbidities, and limited post-operative com-
plications for adults with cognitive impairment and/or devel-
opmental delays [57–59]. One recent study with two young
adults (a 25-year-old patient with PWS; a 28-year-old patient

with Down syndrome) reported significant weight-loss at 1-
year post-surgery (55% EWL and 90% EWL, respectively),
with noticeable improvements in health-related comorbidities
for both patients (i.e., glucose intolerance, hypertension) [58].
However, a retrospective chart review of 6 adult patients (two
patients with Down syndrome; four patients with cognitive
impairment of unknown cause) found a mean of 31.1%
EWL at 33.7 months (mean average time since surgery),
which is less than typically expected for populations without
cognitive impairment [59]. Although these studies were con-
ducted in adults, it is important to consider how generalizable
the available findings from these case reports and small case
series may be to youth undergoing bariatric surgery.
Additionally, it is possible that children and adolescents may
have improved outcomes due to the resources and support of
families and caregivers, which may be less readily accessible
for adults living independently or in assisted living facilities.
More research is needed to clarify expectations in terms of
weight loss following surgery as well as to provide additional
information regarding interventions that may be able to en-
hance weight-loss success for this population over time, par-
ticularly if long-term follow-up data suggest a greater likeli-
hood of weight regain and resurgence of health problems.

Limitations

There are several limitations of the current literature that are
worth highlighting, including the reliance on small sample sizes
and case reports. It is important to study bariatric surgery out-
comes in non-typically developing populations with systematic,
rigorous methods whenever ethically possible. Further, the vari-
ability in weight-loss surgical procedures (e.g., laparoscopic
sleeve gastrectomy, Roux-en-Y, biliopancreatic diversion) makes
it difficult to compare outcomes, though weight-loss differences
between the Roux-en-Y and gastric sleeve procedures may be
less pronounced in children and adolescents [31]. Additionally,
two of the included studies were published over 35 years ago [46,
51] andmay not be as directly comparable to newer studies given
advances in surgical procedures. Longitudinal studies are needed
to better understand long-term outcomes in adolescent bariatric
surgery in general as well for youth with cognitive and/or devel-
opmental delay. Additionally, it is important to assess and report
quality of life post weight-loss surgery. More research is needed
to fully elucidate the short- and long-term impacts of bariatric
surgery in children and adolescents with cognitive and/or devel-
opmental delays.

Discussion and Clinical Recommendations

Overall, the limited literature exploring bariatric surgery in chil-
dren and adolescents with cognitive impairments and/or
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developmental delays suggests a need for additional research. It
is still unknown if the same risks and benefits associated with
weight-loss surgery apply to this population. Importantly, the
question of assent in children who do not have the capacity to
cognitively understand the risks of surgery should be addressed.
It is imperative that support structures are identified and in place
for patients who cannot assent to weight-loss surgery in order to
help maximize likelihood of post-operative success. For youth,
as well as adults, with cognitive impairment and/or develop-
mental disability, the pre-evaluation process should be utilized
to carefully identify not only medical but also psychosocial
support systems. In addition to attending all teaching and
psychoeducation sessions, identified support individuals should
be included in the pre-surgical evaluations by psychology and
social work teams. Recent guidelines recommend that patients
with limited capacity to assent have an identified secondary
caregiver in the event that the primary caregiver becomes un-
available or incapacitated [31].

Social support systems and caregivers will likely play a signif-
icant role in ensuring adherence to medical and nutritional recom-
mendations, both pre and post weight-loss surgery, for individuals
across the age-spectrum with cognitive impairments and/or devel-
opmental delays. Thus, it is important to assess for caregiver un-
derstanding of medical team recommendations and ensure ade-
quate supports are in place to follow recommendations.
Whenever possible, the patient should be involved in complying
with treatment recommendations. The use of visual schedules and
reminders, repeated prompts, and reinforcement systemsmay help
patients with limited cognitive understanding follow instructions
for successful hospital stays as well as post-surgical outcomes
[60–62]. As with all patients, it is important to assess and screen
for access to appropriate medical and psychological care for
follow-up and help patients and families problem-solve barriers
that might interfere with obtaining adequate continued care.

While the following recommendations focus on children
and adolescents with cognitive impairment and/or develop-
ment delay, these recommendations may also be useful for
providers working with diverse populations of patients seek-
ing bariatric surgery. The following clinical recommendations
could also be applicable to adults with limited cognitive func-
tioning as well as individuals with impaired receptive or ex-
pressive language skills, deafness or hard of hearing, or non-
native speakers. Providers are reminded that significant indi-
vidual differences occur in terms of cognitive functioning and
adaptive skills. Thus, the following recommendations are sug-
gested as guidelines for bariatric surgery teams to consider and
should be thoughtfully integrated and implemented based on
individual patient-specific needs.

Preparation for Surgery Preparing children and adolescents
with cognitive impairment and/or developmental delays for
weight-loss surgery may require adaptations to the standard
evaluation procedures. Providers and families may want to

begin preparing the patient for surgery well in advance to help
adjust to changes in routine. It may be useful to do a “walk
through” or practice hospital visit prior to surgery to help famil-
iarize the patient with the hospital environment, nursing staff,
and clinic procedures [63–65]. Bariatric surgery teams should
consider consulting with and working alongside social work,
psychology, and child life specialists to help the patient transi-
tion to and from the hospital, decrease anxiety, and increase
comfort with the unfamiliar hospital environment. Social
stories, a technique used in ASD interventions, can be useful
in helping patients prepare by reviewing what is socially ex-
pected in medical clinics and hospital settings [63, 66, 67].
Social stories and scripts have been used to reduce anxiety
and increase compliance with medical procedures, such as
blood draws [68] and imaging tests [69], in children and ado-
lescents with cognitive impairments and/or developmental de-
lays. Social stories could also be useful in teaching and rein-
forcing post-operative nutrition and lifestyle changes for pa-
tients undergoing bariatric surgery. Social stories can be devel-
oped in advance of upcoming procedures, clinical visits, or
hospital stays and be routinely reviewed in advance with pa-
tients at home. Visual materials and activity schedules are ef-
fective intervention strategies to ease transitions and promote
positive behavioral changes in children with intellectual and
developmental disabilities [70–72]. The use of visual schedules
in bariatric surgery could help patients anticipate upcoming
changes to routines and make modifications to dietary intake
and exercise post-surgery. Visual schedules may also be helpful
for patients to know what to expect during surgery or hospital
stays [64, 73], which may help reduce anxiety.

Interactions with Providers Physicians and providers also play
an important role in helping patients with cognitive and/or
developmental impairments prepare for weight-loss surgery.
Physicians and providers should strive to explain procedures
not only to parents/caregivers but also to patients, which may
require multiple repetitions. Collaboration in communication
between parents and providers is predictive of overall satis-
faction with services [74] for children with developmental
disabilities receiving medical care. Providers should also keep
inmind that receptive and expressive language skills may vary
from patient to patient. Therefore, it is possible that a child
understands more than he or she can effectively communicate
to the treatment team. Whenever possible, providers should
speak directly to the patient and use developmentally appro-
priate language based on the child’s receptive language abili-
ties, which may serve not only to enhance understanding but
also to promote compliance, reduce anxiety, and minimize
resistance from the patient [75].

Providers may also consider using visual materials or sup-
ports to supplement instructions or recommendations commu-
nicated verbally. Some children may benefit from having rou-
tine procedures, such as temperature or blood pressure
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readings, explained in advanced using pictures or words that
the patient can easily understand. Patients may also benefit
from watching or performing practice procedures enacted on
a doll or stuffed animal [65, 68]. For instance, patients may
better understand what is expected of them if they first watch a
stuffed bear prepare for a hospital stay, perform a sleep study,
eat smaller meals, take vitamins, undergo surgery, etc. Video
modeling has also been helpful in reducing agitation and in-
creasing compliance in children with ASD and/or cognitive
impairments during medical procedures, ranging from physi-
cal exams [76] to dental procedures [77] to magnetic reso-
nance imaging scans [78].

Medical fears are common for children with cognitive im-
pairments and/or developmental delays [79, 80]. Interactions
with providers and hospital staff may be improvedwith simple
interventions to help patients feel more comfortable. For ex-
ample, children and adolescents may pair a physician’s “white
coat” or a nurse’s “scrubs” with previous negative experi-
ences, such as when they received a shot or underwent a
painful medical procedure. It may be helpful to remove the
white coat or stethoscope for interactions in which they are not
needed to increase patient’s comfort and decrease agitation
associated with these salient external cues. Interventions that
utilize in vivo exposures, desensitization, modeling, and dis-
traction techniques have also been found to increase compli-
ance and decrease anxiety and avoidance-related behaviors in
medical settings for children with cognitive impairments and/
or developmental delays [80, 81].

Collaboration with Ethics Committees In cases in which a child
or adolescent cannot provide informed assent due to cognitive
or developmental limitations, surgical teams should consider
involving their hospital or academic institution’s ethics commit-
tee [31]. Published guidelines by the American Academy of
Pediatrics provide recommendations regarding the role and
structure of institutional ethics committees in pediatric settings
[82]. Effective partnerships can not only reduce risk but also
enhance patient care by ensuring appropriate informed consent
processes were conducted and inviting individuals outside of
the surgical team to review cases. Adolescent bariatric surgery
programs may consider initiating a systematic protocol for
bringing forth cases to ethics committees anytime that a child
cannot provide assent so as to not preclude surgery just because
a child has limited cognitive abilities [31].

Medical Adherence/Compl iance with Treatment
Recommendations As with any child undergoing bariatric
surgery, the role that caregivers and guardians play in promot-
ing successful short- and long-term outcomes cannot be un-
derstated. For children and adolescents with cognitive and/or
developmental delays, the caregiver may be largely if not
solely responsible for post-operative care as well as introduc-
ing and helping patients maintain post-operative dietary

changes and lifestyle recommendations. As such, preparation
for surgery should closely involve parents, caregivers, and
guardians with additional focus on skills that they will need
to help their loved one be successful post-surgery. In particu-
lar, the psychological evaluation and nutrition education pre-
surgery should highlight the need for caregivers to take an
active role in providing and overseeing the day-to-day care
required post-surgery. Whenever possible, information should
still be presented to the patient.

Reinforcement systems may be particularly useful in shaping
health behaviors with children and adolescents [83–85], regard-
less of cognitive or developmental status. Reward systems may
be implemented to increase compliancewithmedical recommen-
dations, vitamin intake, regularly attending appointments, mak-
ing healthy food choices, and engaging in physical activity and
exercise behaviors.Health-related goalsmay be incorporated into
new or already existing reinforcement structures or token econ-
omies [86, 87]. Parents and caregivers should identify rewards
that are not food related, which could be challenging given the
saliency and utility of food-based rewards.

Summary and Conclusions

Overall, the limited research evidence suggests that bariatric
surgery can be safely performed and does not result in worse
weight-loss and/or health outcomes post-surgery for children
and youth with cognitive impairments and/or developmental
delays. However, few studies have systematically researched
this question with rigorous scientific methods and with
follow-up beyond 2 years. Thus, the generalizability of results
is severely limited. Until additional research is completed, it is
important that surgical teams clearly inform patients and fam-
ilies about the limited outcome data in this population to allow
caregivers and guardians to make informed decisions regard-
ing the health of their child. Treatment teams should make
every effort to inform families of both the risks of surgery as
well as the risks of not performing surgery, including the
known health consequences of severe obesity if left untreated.

For bariatric surgery teams working with youth with cogni-
tive impairments and/or developmental delays, we suggest
close collaboration with experts in child development and be-
havior as well as consultation with ethics committees whenever
possible. Providers may be able to employ simple adaptations
and strategies to help children feel more comfortable with the
surgical process and better prepare families for success with
post-surgical diet and lifestyle changes. It may also be useful
to review caregivers’ support systems and offer psychosocial
and psychological treatment recommendations in order to sup-
port their care of the patient, prevent caregiver burnout, and
provide emotional support for the caretaking role. It is likely
that adequate caregiver and/or psychosocial support will be
essential to successful surgical outcomes, perhaps even more
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so than in typically developing populations, yet this hypothesis
should be tested through research and clinical outcomes data.
As weight-loss surgery becomes a more viable and accessible
option to a greater number of youth, more research is needed to
better understand the risks and benefits of weight-loss surgery
in severely obese children and adolescents with cognitive im-
pairments and/or developmental delays.
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