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Abstract

Pediatric obesity is a major driver of rising healthcare costs and
decreased quality of life. For this paper, a review of the risk factors
and current treatment strategies for this disease was conducted,
including lifestyle, pharmacological, and surgical. Despite current
options in treatment, it appears that success is still limited in treating
obesity long-term in children and adolescents. However, nursing can
play a key role in stemming the tide, touching working with patients
and families starting from the prenatal family. A cross-disciplinary,
lifelong preventive approach may be the only option for stemming
the tide of pediatric obesity.

Background

The complex nature of obesity in the pediatric population is an
ongoing challenge for both primary care and related specialties.
Known risk factors exist, such as during pregnancy, where maternal
obesity and smoking can contribute to pediatric obesity. Both
behavioral and biological, a child’s risk of becoming obese increases
significantly during early and middle childhood, making this period
a crucial time for prevention. Risk for development of obesity lessens
in adolescence if the child is of normal weight. Overall risk of obesity
has continued to rise over time. Between 1975 and 2016, global rates
rose from 0.9% to 7.8% for boys and 0.7% to 5.6% for girls, with
the largest increases between 2012 and 2023 [1], reaching over 16%
for all 18-year-olds by 2022 [2]. Large disparities between countries
exist, with wealthier countries seeing rates higher than the global
average, and the United States leading the way at 20%, which can
be attributed to infrastructure deficits, such as inadequate investment
in the creation of safe, healthy communities, and easy access to
unhealthy food and drinks, which also have intense marketing
campaigns connected to them [3].

Pediatric obesity contributes to disease processes throughout
the body, affecting all body systems. Included in the long list are
complications such as slipped femoral capitis epiphysis, joint pain
and arthritis, gastroesophageal reflux disease, non-alcoholic fatty
liver disease, chronic headaches, asthma, acanthosis nigricans,
anxiety and depression [4].

The following article contains a summary of the most common, and

yet most significant, health risks associated with pediatric obesity.
The role of the nurse, treatment options and practice guidelines are
reviewed.

Cardiovascular Risk, Carried in to Adulthood

Cardiovascular risk, the role of inflammation and further
complications rise with obesity rates. The literature clearly
demonstrates the increased risk of cardiovascular disease, as obesity
contributes to conditions such as hypertension and type II diabetes
independently, often before the age of 18 [5, 6]. Consumption of ultra-
processed foods, such as convenience and take-out, and processed
foods, such as breads and cheeses, and sugary drinks can contribute
to both hypertension and obesity [7]. Obesity and hypertension,
combined with hypercholesterolemia (most notable, triglycerides),
and increased fasting glucose create the most consequential
complication of obesity-related conditions, metabolic syndrome. The
risk of cardiovascular events increases exponentially with the onset
of metabolic syndrome, and in children, a waist circumference of
>90th percentiles, and the resulting oxidative stress, are particularly
concerning, and closely related to cardiovascular risk [8]. Children
are also particularly susceptible to developing adult-like disease,
carrying it forward into adulthood. When Hannon and Arslanian [3]
examined the direct risk of stroke and sudden death from a cardiac
event in adulthood, the authors found in adolescents with the
single component of BMI of above the 85th percentile, risk more
than doubled. At the 90th percentile or higher, the risk was 3-fold.
Disruptions in sleep and mental health can also occur as weights rise,
followed by obstructive sleep apnea, which can further increase the
risk of metabolic disease and cardiovascular events [9].

Hormonal and Gut Microbiota Disruption

The endocrine disorder polycystic ovarian syndrome (PCOS) is
closely associated with pediatric obesity, can result in the development
of type II diabetes at a younger age, and typically associated
with dyslipidemia and hypertension, which increases overall
cardiovascular risk [10]. The cycle created by endocrine-disrupting
chemicals, such as phthalates and BPA, can both contribute to obesity
rates, and cardiovascular risk, by disturbing hormonal balances in the
thymus, thyroid, and reproductive systems, resulting in obesity and
widespread, chronic inflammation [11].
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Childhood obesity is also associated with disrupting the balance in
the gut microbiota, and decreases the diversity within it. One of the
responsibilities of the gut microbiota is the breakdown of fatty acids
and subsequent production of compounds, such as butyrate, which
assists in regulating hunger hormones and cholesterol production
[12]. The stress of over-consumption of calorie-dense foods, ultra-
processed foods and sugary beverages have been attributed to the
development of obesity in children, while simultaneously, obese
children will often suffer from micronutrient deficiencies. These
can include iron, vitamin C and fat-soluble vitamins A and E. Iron,
in particular, is of a concern, as the pro-inflammatory cytokines
produced in individuals who are obese can contribute to the over-
production of hepcidin in the liver, which helps to regulate iron by
preventing its absorption of by the intestine, while promoting its
degradation in the cell. Both vitamins C and E play important roles
in leptin production, the hormone responsible for suppressing hunger
when adequate energy intake occurs. In children with low vitamin C
and/or E levels, leptin production in adipose tissue decreases. Lastly,

vitamin A deficiency is associated with decreased adipogenesis, one
of its major functions [13].

Current Strategies and Practice Guidelines

In 2023, the American Academy of Pediatrics (AAP) updated
its clinical practice guidelines for obesity in children. The Clinical
Practice Guideline for the Evaluation and Treatment of Children
and Adolescents With Obesity includes and executive summary and
treatment algorithm clarifying pediatric obesity’s designation as a
complex, chronic disease, while creating a concise pathway for long-
term treatment and support. The chronic disease model allows for a
holistic view, taking into account developmental status, environment,
family dynamics and history, co-morbidities and socioeconomic
challenges. Long-term treatment plans should include family input,
and services such as cognitive behavioral therapy and medical
monitoring [14]. However, therapies have expanded, with a variety
of treatment options that now include pharmacologic therapies (Table

p=

Injectable Pharmacological Treatments

1, 2) and non-pharmacologic therapies.

Medication Age group and indications Mechanism of action Most common side effects
Saxenda 12+ Reduces appetite, slows nausea, diarrhea, constipation, vomiting,
(Liraglutide) >60 kg movement of food through the | injection site reactions, headache,
Sub-cutaneous digestive system, the feeling hypoglycemia, dyspepsia, fatigue, dizziness,
injection lengthening the time of feeling | abdominal pain, increased lipase, upper
of fullness after a meal, slows | abdominal pain, pyrexia, and gastroenteritis
the production of glucagon
Wagovy 12+ dx with obesity Reduces appetite, slows nausea, diarrhea, vomiting, constipation,
(Semaglutide) movement of food through abdominal pain, headache, fatigue, dyspepsia,
SC injections the digestive system, the dizziness, abdominal distension, eructation,
feeling lengthening the time of | hypoglycemia in patients with type 2 diabetes,
feeling of fullness after a meal, | flatulence, gastroenteritis, gastroesophageal
increases insulin sensitivity reflux disease, and nasopharyngitis.

MEN2

Contraindications for semaglutide and liraglutide include; pregnancy, hypersensitivity, MTC or family history of MTC,

N\

Table 1

Oral Medication Therapies

for a max of 3
months treatment

Medication Age group and Mechanism of action Most common side effects
indications
Metformin 10+ with obesity | Slows gluconeogenesis and increases insulin Abdominal discomfort, diarrhea,
sensitivity, used in the treatment of hyperglycemia | cough, muscle pain, cramping,
in PCOS and as a secondary treatment in pregnancy | difficulty with urination
Orlistat* 12+ with obesity | Inhibits pancreatic lipases within the gut, which Reduces absorption of fat soluble
then inhibits the absorption of free fatty acids vitamins, vitamin D and calcium,
promotes steatorrhea, risk of liver
toxicity, can reduce the absorption of
many common drugs, such as anti-
eleptics, warfarin and levothyroxine
Phentermine 16+ with obesity | Similar action to amphetamine, reduces appetite Dry mouth, paresthesia, constipation,

(anorectic)

hypoglycemia, risk of liver toxicity and
glaucoma

Topiramate and

12+ with obesity

Enhances appetite suppression and satiety by

Dry mouth, paresthesia, constipation

phentermine antagonizing glutamate receptors, increases water with added side-effects of drowsiness
combination excretion from the body and kidney toxicity
setmelanotide 6+ Reduces appetite and hyperphagia by binding

with several melanocortin receptors, which are
responsible bodily functions that include feeding
behavior, energy balance, sexual function and
behavior, as well as cardiovascular function, kidney
function, immune response.

AAP policy statements, clinical practice guidelines and other resources for the evaluation and treatment of children and adolescents
with overweight and obesity can be found here: https://www.aap.org/en/patient-care/institute-for-health
statements-on-obesity/
Common contraindications for the above medications include hepatic impairment, renal impairment hypersensitivity. Orlistat is
contraindicated in patients with cholestasis. All of the above medications are contraindicated in pregnancy except for metformin.

-childhood-weight/aap-policy-

\_

Table 2 J
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Surgical Interventions

According to Calcaterra et al [4], though still not widely available
nor accepted, the use of bariatric surgery in the pediatric population
is growing. Bariatric surgery involves a commitment that is life
changing and permanent. Further, a normal BMI may not be
achievable for all patients due to surgery alone; reduction in BMI and
overall metabolic risk are often the goals [ 15]. Current guidelines from
the European Association of Endoscopic Surgery propose surgery in
patients with a BMI =/> 40 (greater than the 99.5th percentile) or >35
with comorbidities. The preferred procedure is laparoscopic sleeve
gastrectomy (LSG), due to its safety record and level of success
long-term, compared with Roux-en-Y gastric bypass (RYGB), with
some studies showing significant complications after LSG as low
as 4.3% [4]. Mithany et al. [16] found that although LSG patients
experience higher rates of gastroesophageal reflux disease (GERD),
they have fewer post-operative complications and less frequent need
for surgical revision than their RYGB counterparts. Other common
complications include volvulus, nausea, vomiting, dehydration and
gastric tube twist [4]. In up to 15% of patients, hernias and adhesions
can occur, which may require additional surgical procedures [17].
Infection, bowel obstruction and thromboembolism can be added
to the short-term complications listed here. However, long-term
complications, such as GERD with Barrett’s esophagus and
increased visceral fat can develop. Rapid gastric emptying, altered
stomach secretions and potential bypassing of the duodenum can
lead to micronutrient deficiencies, most notably B12, D and iron, up
to 5 years post-surgery. Reversal or revision due to treatment failure
can also result, with no clear guidelines in place for what conditions
define treatment failure. Failure can be categorized as poor levels
of primary weight loss, or resulting persistent comorbidities such as
hypertension and type 2 diabetes [15].

For families, risk of complications must be weighed against the risk
of metabolic changes that can occur in children with obesity such as
cardiovascular disease, type 2 diabetes, and overall increased risk of
mortality. Prior to surgery, a holistic, multidisciplinary approach is
taken, which includes the following [4]:

e At least 6 months of lifestyle changes for weight loss, in a
tertiary care center specializing in pediatric obesity

*  Acomplete skeletal and sexual maturation assessment

*  Informed consent that includes an understanding of the risks
and benefits of the procedure

* A comprehensive medical and psychological evaluation before
and after surgery

¢ A commitment to ongoing, long-term, post-surgical evaluation
and treatment

e Active participation in a post-surgery, for specialized
multidisciplinary program surgery access in a unit with
specialist pediatric support

Clients who can be treated medically are excluded from eligibility.
Other contraindications for surgery include pregnancy or planned
pregnancy, mental health concerns that may interfere with treatment
including clients with eating disorders. Clients with substance use
disorders must be at least one year out from active use [4].

Nursing’s role in both non-pharmacological and non-surgical
interventions

The management of pediatric obesity requires a multidisciplinary
approach; however, most interventions can be effectively
implemented by nursing professionals within their scope of practice.
Care coordination, including the management of appointments for
both primary care and specialty areas, and navigation of weight
management protocols are examples of where the nurse can play
a significant role. This may include in-person or telemedicine
experiences, allowing for patient and family eduction about
accessing community resources and other providers within the

multidisciplinary team, and basic preventative measures that can be
taken before, during and after treatment [18].

Weight loss should be individualized and interventions which would
normally work for an adult may not work for children. Children benefit
from structured, incremental goal-setting, targeted motivational
strategies, and positive reinforcement of desired behaviors. Goals
should be structured as short-term, achievable milestones that align
with the child’s current capabilities. While long-term objectives are
valuable, they may be less feasible for a child who has consistently
experienced lifestyle patterns that put them at increased risk.
Motivational strategies involve promoting weekly self-weighing
as a means to monitor progress and reinforce positive behaviors
[17]. Wearable Artificial Intelligence (Al) is also a strategy where
children can play games or receive immediate feedback focusing
on healthy nutritional choices and physical activity [19]. Positive
reinforcement includes teaching parents about limit setting, reducing
stress, and family role modeling behavior. Greater levels of parental
involvement are associated with improved treatment outcomes and
enhanced intervention effectiveness [14]. Educational interventions
targeting lifestyle changes should be directed toward the entire
family, with the goal of facilitating behavior change in both the child
and the family unit. Preventative behavioral interventions which can
be taught by the nursing professional include the following [17]:

*  Promoting healthier dietary choices and encouraging increased
levels of physical activity

*  Limiting or eliminating the intake of ultra-processed foods

»  Developing conscious awareness while eating, focusing on the
meal instead of any distractions such as television or gaming

»  Self-regulating meals where the child chooses and consumes a
meal that is an appropriate portion size and variety of food

*  Maintaining records of dietary intake and physical activity
levels to evaluate progress

*  Advocating for adequate sleep and limited screen time

Significant challenges to providing interventions and achieving
healthy weights in children exist. Concerns surrounding social
determinants of health, such as the effects of poverty and lack of
access to healthy food options within food deserts, the abundance
of cheap and highly processed foods that exist within food swamps,
and lack of adequate pediatric obesity services are at forefront of
pediatric obesity management [20].

Bodepudiandcolleagues[21] foundthatproviders often find itdifficult

to educate families on pediatric obesity and common progression
of the disease. Caregivers are susceptible to underestimating their
child’s weight and risk factors, while simultaneously believing that
weight reduction automatically comes with age. Concurrently, stigma
and bias associated with obesity can be difficult to overcome, as it
is pervasive among caregivers, clinicians and in the public sphere,
through marketing and social media. Further complicating effective
treatment, Bodepudi, et al. [21] also found that only 7% of Louisiana
based pediatricians follow current guidelines for referral of children
with obesity, citing limited community resources and low confidence
levels in their ability to provide obesity care in the primary care
setting.

The trust that patients and families have in nursing as a profession
is well documented. Beyond preventive behavioral interventions,
nursing can provide consistent contact with families of children with
obesity, opening up opportunities to address barriers and gaps in care
that children and families experience.

Conclusion

Childhood obesity is an epidemic with significant health costs that

requires prevention prenatally, then moving forward throughout

childhood. Despite current options in treatment, including
pharmacological, non-pharmacological, surgical and lifestyle, it
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appears that success is still limited in treating obesity long term
in children and adolescents. In order to prevent the complications
incurred during adulthood, a more holistic, and in many cases more
aggressive, treatment program may be required for some. However,
this requires addressing issues and barriers surrounding treatment,
such as lack of access to care, provider lack of knowledge and
confidence, parental fears and need for assistance in decision making,

and shortages in the behavioral health sector (Figure 1). Nursing
is well positioned to guide pediatric patients and their families, as
they navigate this complicated disease. Nursing can play a key role
in stemming the tide, through a frequent touch approach, working
with patients and families starting prenatally. It is clear that a cross-
discipline, life-long preventative approach may be the only option for

-

\_ Figure 1 J

stemming the tide of pediatric obesity.
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