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Introduction: Obesity is associated with early co-morbidities and higher mortality. Even
though weight loss surgery (WLS) in adolescents with severe obesity reliably achieves
safe and lasting improvement in BMI and superior resolution of comorbid diseases, its
utilization among young patients in the clinical practice stands unclear.

Objective: To show the prevalence of weight loss surgery utilization rates in adolescents
and young adults among several healthcare institutions in the United States.

Method: WLS in 14-25 years old between 2000 and 2017 was obtained from
Washington University, Morehouse Medical, University of Texas, Wake Forest Baptist
Medical Center, Beth Israel Deaconess Medical Center, Boston Children’s Hospital,
Boston Medical Center, and Partners Healthcare using the Shared Health Research
Information Network (SHRINE) and Research Patient Data Registry (RPDR) web-based
query tools. ICD-9 codes were used for bariatric surgery.

Results: Among 2500635 individuals, 18008 (0.7%) had severe obesity. At Partners,
1879 patients had severe obesity, of which 404 (21.5%) underwent WLS, whereas at
Washington University, 44 (2.5%) of 1788 the underwent WLS. 13 (2.3%) of the 575 at
BIDMC, 43 (1.5%) of the 2969 at BMC, and 37 (0.4%) of 8908 at BCH underwent WLS
(o < 0.0001 for all).

Discussion: Even though WLS has shown to be the most effective treatment to create
sustainable changes in metabolic derangements for moderate to severe obesity and its
comorbidities, it has been underutilized. Further studies need to be conducted to ensure
WLS is utilized for those patients who would achieve the most benefit.
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INTRODUCTION

Obesity rates have reached pandemic levels in the United States
with prevalence rates of 39.8% in adults and 18.5% in youth (1).
Current reports in children and adolescents show a significant
increase in severe obesity in children and an upward trend in
many subgroups, including adolescents (2, 3).

Severe obesity is defined as a BMI > 99th percentile for age
and gender, equivalent to a BMI Z-score of +2.5, which is an
adult BMI of 30 kg/m? (4). A high BMI for age, especially in those
with severe obesity, is associated with early co-morbidities, such
as type 2 diabetes, non-alcoholic fatty liver disease (NAFLD),
non-alcoholic steatohepatitis (NASH), dyslipidemia, obstructive
sleep apnea (OSA), hypertension (HTN), heart disease, and early
mortality. About 4% of children in the US have a BMI >99th (5).

Obesity is the most significant threat to the health of
younger generations due to its cumulative health impact (4).
Current indications for WLS in adolescents include a BMI
>35 kg/m2 or >120% of the 95th percentile with clinically
significant comorbid conditions such as OSA (apnea-hypopnea
index (AHI) >5 events/h), type 2 diabetes, idiopathic intracranial
hypertension, NASH, Blount’s disease, slipped capital femoral
epiphysis, gastroesophageal reflux disease or HTN; or BMI >40
kg/m? or >140% of the 95th percentile (6). In adolescents
with severe obesity, WLS reliably achieves a safe and lasting
improvement in BMI and resolution of comorbid diseases
superior to other treatment modalities (7-11). Long term
remission of comorbidities such as diabetes, dyslipidemia, HTN,
NAFLD, and OSA have been reported in adolescents. WLS is
recommended as a reasonably safe and effective approach in
adolescents and young adults. (4, 9, 12-15). However, dietary
supplementation and lifelong vitamin level monitoring are
required since inadequate absorption of calcium, vitamin D, iron,
vitamin B1, B6, B12, A, and folate has been reported in these
patients (4, 6).

Ensuring a multidisciplinary team (MDT) optimizes
preoperative selection and education, as well as postoperative
outcomes (6, 16). Many academic institutions in the US do
not offer this treatment modality. Even though WLS is the
most effective treatment to date to create sustainable changes
in metabolic derangements for those with moderate to severe
obesity and its comorbidities, its utilization among young
patients in the clinical practice remains unclear. Our hypothesis
is that WLS in adolescents and young adults with severe obesity
is highly underutilized, despite its benefits. In our study, we
evaluate the prevalence of severe obesity and WLS utilization in
individuals between 14 and 25-years-old among several academic
healthcare institutions in the United States.

METHODS

The prevalence of obesity, severe obesity, and WLS utilization
between 2000 and 2017 in patients between 14 and 25-years-old
were obtained using the Scalable Collaborative Infrastructure for
a Learning Health System (SCILHS) and the Research Patient
Data Registry (RPDR) query web-based tools. The SCILHS
covers more than 8 million patients across 10 health systems,

enabling a national research network formed on an advanced
information technology infrastructure (17). The RPDR is a
centralized clinical data registry that gathers clinical information
from various hospitals in the Partners Healthcare system (PHS),
such as Massachusetts General Hospital (MGH) and Brigham
and Women’s Hospital (BWH), covering around 4 million
patients.

Data on gender, age, race, and WLS utilization were available
from 8 healthcare systems: Washington University in St. Louis,
Morehouse Medical School, University of Texas-Houston, Wake
Forest Baptist Medical Center, Beth Israel Deaconess Medical
Center (BIDMC), Boston Children’s Hospital (BCH), Boston
Medical Center (BMC), and PHS. Individuals with obesity were
identified utilizing ICD-9 code for obesity, BMI>30 kg/m?,
and BMI pediatric > 95th percentile for age. Individuals with
severe obesity were identified using the ICD-9 code for severe
obesity, morbid obesity, and BMI >40. Data for WLS were also
obtained using ICD-9 codes:: gastric restrictive procedure, gastric
bypass for morbid obesity; short limb Roux-en-Y with small
intestine reconstruction to limit absorption, laparoscopic surgical
gastric restrictive procedure with gastric bypass, and Roux-en-
Y gastroenterostomy. Statistical analyses involved a series of
univariate analyses consisting of Fisher’s exact test to evaluate
the difference in WLS utilization rates between each healthcare
institution and PHS. This study was approved by the Partners
Healthcare Institutional Review Board. The study contained only
de-identified information, and we have followed the principles in
accordance with the Declaration of Helsinki.

RESULTS

Prevalence of Obesity

Our study collected information on 2,500,638 individuals 14-25
years old. As illustrated in Table 1, we ascertained demographics
of the total population, of individuals with obesity and with
severe obesity, by gender, race and academic institution. For the
total population, gender distribution was overall even. Overall,
Partners Healthcare had the highest percentage of individuals
between 14-25 years old (38.8%), followed by BCH (22.3%). We
found that 18008 (0.7%) patients had severe obesity, of whom
61% were female, 39% were male. By healthcare institution, BCH
had the highest proportion of individuals with severe obesity.

Utilization of WLS

Only 3% of individuals with severe obesity underwent WLS. The
gender distribution was 2:1 in favor of women, and utilization
was higher in the White population (42.3%), followed by
Unknown (24.4%), Other (15.5%), African American (6.5%), and
Asian (0.7%). The distribution of WLS by healthcare institution
was as follows: at PHS, 404 (21.5%) of 1879 patients with
severe obesity underwent WLS. In contrast, 44 (2.5%) of 1788
at Washington University, 13 (2.3%) of the 575 at BIDMC, 43
(1.4%) of the 2969 at BMC, and 37 (0.4%) of 8908 individuals
with severe obesity at BCH underwent WLS. As illustrated in
Figure 1, we used Fisher’s exact test to determine whether each
of the other institutions differed from PHS in WLS utilization
rates among those with severe obesity. There was a statistically
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TABLE 1 | Demographics of individuals by gender, race and healthcare institution.

Total Population Individuals with obesity Individuals with severe obesity

(n = 2500638) (n = 78867) (n = 18008)
Female 1271087 (50.8%) 44802 (56.8%) 10967 (61.0%)
Male 1228202 (49.1%) 34059 (43.2%) 7031 (39.0%)
RACE
White 1215940 (48.6%) 32344 (41.0%) 7279 (40.4%)
American Indian 4306 (0.2%) 129 (0.2%) 13 (0.1%)
Asian 75255 (3.0%) 2078 (2.6%) 210 (1.2%)
African American 283826 (11.4%) 17656 (22.4%) 4612 (25.6%)
Pacific Islander 674 (0.02%) 18 (0.02%) 0
Other 241630 (9.6%) 14810 (18.8%) 3107 (17.3%)
Unknown 679004 (27.2%) 11832 (15%) 2787 (15.5%)
HEALTHCARE INSTITUTIONS
BIDMC 139000 (5.6%) 3157 (4.0%) 575 (3.2%)
Wake Forest 173500 (6.9%) 8750 (11.1%) 654 (3.6%)
U Texas 207884 (8.3%) 5239 (6.6%) 1115 (6.2%)
Boston Children’s Hospital 558159(22.3%) 21347 (27.1%) 8908 (49.5%)
BMC 112505(4.5%) 8670 (11.0%) 2969 (16.5%)
Washington University 333338(13.3%) 6173 (7.8%) 1788 (9.9%)
Partners Healthcare System 970010(38.8%) 24944 (31.6%) 1879 (10.4%)
Morehouse 6242 (0.3%) 587 (0.7%) 120 (0.7%)

Total of individuals that underwent weight loss surgery = 541 g ;
Female/male: 68%0/32% WLS  Fisher’s Exact
test
Morehouse 0/120 <0.0001
(0%)
University of Texas 01115 <0.0001
0%)
Wake Forest 0/654 <0.0001
(0%)
A 5 g 37/8008 )
Boston Children's Hospital | s -0.0001
i 43/2069 <0.0001
Boston Medical Center I (15%)
Beth Israel Deaconess Medical . 13/5375 <0.0001
Center (2.3%)
Washington University [l 44/1788 <0.0001
(25%)
Partners Healthcare | NN 4041879 -
(21.5%)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
m Individuals with severe obesity that underwent WLS Indivicuals with severe obesity that did not undergo WLS

FIGURE 1 | Weight loss surgery utilization in patients 14-25 years old in several healthcare academic institutions in US.
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significant difference in WLS utilization rates between each of the
other healthcare institutions and PHS (p < 0.0001 for all).

DISCUSSION

Despite evidence that adolescent bariatric surgery is a safe,
effective, and appropriate consideration when severe obesity in
the adolescent patient does not respond to behavioral changes
or medical interventions, our results demonstrate low utilization
rates of WLS in adolescent and young adult patients with severe
obesity in a nationwide sample of institutions. We compared
WLS utilization rates in other academic health care institutions
to that within the PHS (based on the obviously higher utilization
of WLS in the latter). A vast difference was found among
academic institutions, despite some being localized in the same
city. Of the institutions evaluated, PHS has the longest history of
providing care to patients in a tertiary multidisciplinary weight
management program (which includes the availability of weight
loss surgery), and this may have influenced its highest percentage
of WLS utilization when compared to peer institutions. Patients
with severe obesity can only undergo WLS after being carefully
selected, and WLS can produce meaningful short term and
long term weight loss, improvements in cardiometabolic risk
factors, diabetes mellitus, and quality of life (12, 18). To our
knowledge, all academic institutions included in our analyses
utilize a multidisciplinary weight management program for their
patient population.

Numerous factors are believed to impact WLS utilization.
These include limited medical education about the physiology of
obesity and its treatment, obesity bias with healthcare providers
assuming it is the patient’s deficient effort to achieve weight loss
that results in severe obesity, limited decisional capacity and
autonomy in adolescents, a limited ability to manage challenging
lifestyle changes, lack of awareness that adolescents and young
adults are eligible for WLS, inequities in access to healthcare
resources, differences in socioeconomic status (SES), obstacles
obtaining treatment authorization from insurance carriers, and
limited studies on long-term outcomes (12, 18, 19). The
adolescent years are a very vulnerable time of one’s life and are
characterized by a peak in psychological and social development.
Severe obesity may leave a more significant metabolic imprint in
adolescents than in adults, for which is imperative to consider
WLS as an approach if applicable. In patients with severe obesity,
the embracing of a new lifestyle after WLS potentially results in

a more energetic, healthy, and sociable young individual, with
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