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A Review of Obesity Treatments

In 2025, the Washington State Office of the Insurance Commissioner (OIC) contracted with the
Washington State Institute of Public Policy (WSIPP) to “conduct an analysis to evaluate the effect
of identified weight loss treatments on obesity, weight loss, and/or diabetes and use WSIPP’s
benefit-cost model to monetize effect sizes.” The identified weight loss treatments from this
agreement are behavioral/lifestyle treatment, bariatric surgery, and FDA-approved weight loss
drugs. The relevant language outlining the scope of work from this agreement is in Exhibit 1. For
each of the three broad treatment categories, WSIPP conducted a systematic search to identify
evidence and conduct meta-analyses. For a few specific treatment types, WSIPP translated the
value of benefits from these treatments into dollars using our benefit-cost model.

In this memorandum, WSIPP describes the work done within this project and documents the
results of these analyses. Section | provides background information about obesity. Section Il
details the systematic literature search and screening procedure, and Section Il provides an
overview of findings from the meta-analyses. Section IV details the valuation of benefits. The
report concludes in Section V, summarizing key findings.

Exhibit 1
Scope of Work
WSIPP must...
1. Conduct meta-analyses for at least three and no more than four weight loss interventions, including:
* Bariatric surgery,
» FDA-approved weight loss drugs (GLP-1s), and
« One or two behavioral/lifestyle treatments.

Based upon the analysis, WSIPP will make statements regarding the average effects of these interventions
on measured outcomes such as weight loss, obesity, diabetes, and other related outcomes to the extent that they
are represented in the research literature. WSIPP will include a discussion of the quantity and quality of the

research literature.

2. Monetize the benefits of the interventions analyzed in Task 1 with respect to relevant outcomes, such as
obesity and diabetes. WSIPP's benefit-cost model already includes obesity and diabetes, but the monetary benefits
are limited.

Interagency Agreement between Insurance Commissioner, WA State and The Evergreen State College—
Washington State Institute for Public Policy, November 4, 2025.


http://wsippfloly003.ssv.wa.lcl/WSIPP_Common/Reports%20In%20Progress/Meta-Analysis/Public%20Health%20&%20Prevention/Obesity%20Treatments/Project%20Management/OIC_WSIPP%20IAA.%20FINAL%20draft.11-4-25.docx
http://wsippfloly003.ssv.wa.lcl/WSIPP_Common/Reports%20In%20Progress/Meta-Analysis/Public%20Health%20&%20Prevention/Obesity%20Treatments/Project%20Management/OIC_WSIPP%20IAA.%20FINAL%20draft.11-4-25.docx
http://www.wsipp.wa.gov

l. Background

Obesity is a chronic disease characterized by excess body fat that increases the risk of adverse
health outcomes." In adults, obesity is commonly identified using body mass index (BMI), with a
BMI of 30 kg/m? or greater indicating obesity.> Obesity is associated with numerous chronic
conditions, including cardiovascular disease, type 2 diabetes mellitus, hypertension, sleep
disorders, osteoarthritis, and certain cancers.? It is also associated with increased healthcare
utilization and premature mortality.*

Obesity severity is further categorized into three classes based on BMI because health risks
generally increase as BMI rises. The US Centers for Disease Control and Prevention (CDC)
classifies adult obesity into three categories: class 1 obesity (BMI > 30 & <35), class 2 obesity
(BMI > 35 & < 40), and class 3 obesity (BMI > 40).

Unlike adults, obesity in children and adolescents is defined using age- and sex-specific BMI
percentiles. Children with a BMI at or above the 95" percentile for their age and sex are
classified as having obesity. Childhood obesity is associated with immediate health
complications, including hypertension, insulin resistance, and mental health challenges, and
substantially increases the likelihood of obesity persisting into adulthood.®

Obesity in Washington State

Obesity prevalence has increased in Washington over the past ten years, mirroring national
trends. Approximately 26.4% of Washington adults were classified as obese in 2015, compared
with 31.5% in 2024 (Exhibit 2), closely following the national trendline.” The increasing
prevalence of obesity has contributed to growing healthcare expenditures and increased
demand for effective treatment options.

' Centers for Disease Control and Prevention. (2025, December 5). Consequences of obesity.

2 Centers for Disease Control and Prevention. (2024). Adult BMI categories. Although BMI does not directly measure body fat and
should be interpreted alongside other clinical information, it is widely used as a screening measure in clinical practice and public
health surveillance.

3 Centers for Disease Control and Prevention. (2024). About obesity. Powell-Wiley, T.M., Poirier, P., Burke, L.E., Després, J.-P.,
Gordon-Larsen, P., Lavie, CJ,, Lear, S. A, Ndumele, C.E., Neeland, I.J., Sanders, P., & St-Onge, M.-P. (2021). Obesity and
cardiovascular disease: A scientific statement from the American Heart Association. Circulation, 143(21), e€984-e1010.
4 Ibid.

> Centers for Disease Control and Prevention. (n.d.-a). Adult BMI categories. Centers for Disease Control and Prevention.

¢ Simmonds, M., Llewellyn, A, Owen, C.G., & Woolacott, N. (2016). Predicting adult obesity from childhood obesity: A

systematic review and meta-analysis. Obesity Reviews, 17(2), 95-107.
7 Centers for Disease Control and Prevention, National Center for Chronic Disease Prevention and Health Promotion, Division of

Population Health. (2025). BRFSS prevalence & trends data.


https://www.cdc.gov/obesity/php/about/consequences.html
https://www.cdc.gov/bmi/adult-calculator/bmi-categories.html
https://www.cdc.gov/obesity/php/about/index.html
https://doi.org/10.1161/CIR.0000000000000973
https://doi.org/10.1161/CIR.0000000000000973
https://www.cdc.gov/bmi/adult-calculator/bmi-categories.html
https://doi.org/10.1111/obr.12334
https://doi.org/10.1111/obr.12334
https://www.cdc.gov/brfss/brfssprevalence/
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US Obesity Trends
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Note:
Data were retrieved from the Behavioral Risk Factor Surveillance System (BRFSS).

Risk Factors of Obesity

Traditionally, an individual's risk of developing obesity has been linked to their lifestyle and
genetic predisposition. However, there is growing evidence of other contributing factors.®

The CDC defines social determinants of health as “non-medical factors that affect health
outcomes,” which include access to quality healthcare, education, stable housing, and economic
opportunities.’ These social factors, as well as race and gender, are gaining more visibility as
important contributing factors to an individual's risk for developing obesity. Not only do these
social factors influence one’s likelihood of being obese, but they may also play a role in the
types of treatments available and the efficacy of those treatments.'

These potential heterogeneous effects are outside the scope of this report. We cannot say if, or
to what extent, social determinants of health factor into the results presented, including our
discussion of the monetary value of these treatments.

8 Javed, Z, Valero-Elizondo, J., Magsood, M.H., Mahajan, S., Taha, M.B,, Patel, K.V,, Sharma, G., Hagan, K., Blaha, M.J,, Blankstein, R,,
Mossialos, E., Virani, S.S., Cainzos-Achirica, M., & Nasir, K. (2022). Social determinants of health and obesity: Findings from a
national study of US adults. Obesity, 30(2), 491-502.

9 Centers for Disease Control and Prevention. (n.d.). Social determinants of health. Centers for Disease Control and Prevention.

1% Capoccia, D., Milani, I, Colangeli, L., Parrotta, M. E., Leonetti, F., & Guglielmi, V. (2025). Social, cultural and ethnic determinants
of obesity: From pathogenesis to treatment. Nutrition, Metabolism and Cardiovascular Diseases, 35(6), 103901.
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https://doi.org/10.1016/j.numecd.2025.103901
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Obesity Treatments

Treatment options for obesity include lifestyle interventions, pharmacotherapy, and metabolic
and bariatric surgery. Treatment selection generally depends on factors such as patient age,
obesity severity, comorbidities, and response to previous treatments."’

Obesity treatment guidelines have evolved over time but are currently fairly consistent across
different government agencies and professional organizations.' These guidelines generally
recommend lifestyle interventions as a first-line treatment in adults, either alone or in
combination with high-efficacy obesity medications.” Other weight loss medications may be
considered when first-line treatments are ineffective, contraindicated, or not well tolerated.
Metabolic and bariatric surgery is typically recommended for adults with severe obesity or
obesity accompanied by significant obesity-related comorbidities.

For children and adolescents, treatment typically begins with family-based lifestyle interventions
that promote healthy eating, physical activity, and behavioral change.' Pharmacotherapy may
be considered for some adolescents with obesity, while metabolic and bariatric surgery is
generally reserved for adolescents with severe obesity who meet established clinical criteria
after careful evaluation.

For patients who are obese or severely obese, substantial weight loss results in an improved
health-related quality of life," reductions in all-cause mortality,’® and healthcare expenditures."”

" O'Shea, D, Kahan, S, Lennon, L, & Breen, C. (2021). Practical approaches to treating obesity: Patient and healthcare
professional perspectives. Advances in Therapy, 38(7), 4138-4150.

12 Chao, A.M.,, Paul, A, Hodgkins, J.V., & Wadden, T.A. (2024). A guideline-directed approach to obesity treatment. Diabetes
Spectrum, 37(4), 281-295.

'3 Here, high-efficacy obesity medications refer to glucagon-like peptide-1 (GLP-1) receptor agonists (e.g., semaglutide) and dual
glucose-dependent insulinotropic polypeptide (GIP)/GLP-1 receptor agonists (e.g., tirzepatide). Cornier, M.-A. (2022). A review of
current guidelines for the treatment of obesity. The American Journal of Managed Care, 28(15 Suppl.), S288-5296 and Gilbert,
0., Gulati, M., Gluckman, T.J,, Kittleson, M.M., Rikhi, R, Saseen, J.J., & Tchang, B.G. (2025). 2025 concise clinical guidance: An ACC
expert consensus statement on medical weight management for optimization of cardiovascular health: A report of the
American College of Cardiology Solution Set Oversight Committee. Journal of the American College of Cardiology, 86(7),
536-555.

™ Hampl, S.E.,, Hassink, S.G., Skinner, A.C., Armstrong, S.C., Barlow, S.E., Bolling, C.F., Avila Edwards, K.C., Eneli, I.U., Hamre, R, Joseph,
M.M., Lunsford, D., Mendonca, E., Michalsky, M.P., Mirza, N., Ochoa, E.R, Jr,, Sharifi, M., Staiano, A.E.,, Weedn, A.E,, Flinn, S.K,, Lindros,
J., & Okechukwu, K. (2023). Clinical practice guideline for the evaluation and treatment of children and adolescents with
obesity. Pediatrics, 157(2).

"> Flglo, T.N., Liu, H., Andersen, J.R., & Kolotkin, R.L. (2025). Exploring the relationship between obesity, weight loss and
health-related quality of life: An updated systematic review of reviews. Clinical Obesity, 16(1).

16 Kritchevsky, S.B., Beavers, K.M., Miller, M.E., Shea, M.K., Houston, D.K,, Kitzman, D.W., & Nicklas, B.J. (2015). Intentional weight
loss and all-cause mortality: a meta-analysis of randomized clinical trials. PloS one, 10(3).

" Thorpe, K.E., & Joski, P.J. (2024). Estimated reduction in health care spending associated with weight loss in adults. JAMA
Network Open, 7(12).


https://doi.org/10.1007/s12325-021-01748-0
https://doi.org/10.1007/s12325-021-01748-0
https://doi.org/10.2337/dsi24-0001
https://doi.org/10.37765/ajmc.2022.89292
https://doi.org/10.37765/ajmc.2022.89292
https://doi.org/10.1016/j.jacc.2025.05.024
https://doi.org/10.1016/j.jacc.2025.05.024
https://doi.org/10.1016/j.jacc.2025.05.024
https://doi.org/10.1542/peds.2022-060640
https://doi.org/10.1542/peds.2022-060640
https://doi.org/10.1111/cob.70049
https://doi.org/10.1111/cob.70049
https://doi.org/10.1371/journal.pone.0121993
https://doi.org/10.1371/journal.pone.0121993
https://doi.org/10.1001/jamanetworkopen.2024.49200

GLP-1s and Recent Advancements in Pharmacological Weight Loss Treatments

The development of glucagon-like peptide-1 (GLP-1) receptor agonists and dual glucose-
dependent insulinotropic polypeptide (GIP)/GLP-1 receptor agonists have transformed the
treatment of obesity. These medications have substantially increased the use of prescription
drugs for weight management and reshaped the treatment landscape because they produce
greater average weight loss than earlier generations of anti-obesity medications.'®

GLP-1 receptor agonists and dual GIP/GLP-1 receptor agonists mimic naturally occurring
hormones that regulate appetite, improve blood glucose regulation, and delay gastric emptying,
leading to reduced food intake and weight loss. Earlier generations of anti-obesity medications
work through different pathways. Several act on receptors in the central nervous system to alter
appetite by stimulating the release of, or inhibiting the reuptake of, neurotransmitters such as
dopamine and norepinephrine. Others work through a different mechanism, by reducing the
absorption of dietary fat.

Some medications, including metformin, naltrexone alone, and topiramate extended-release
alone, are also prescribed off-label to promote weight loss. However, this report focuses
exclusively on medications that are approved by the U.S. Food and Drug Administration (FDA)
for the treatment of obesity.

'8 Ziyadeh, F., Saliba, S., Bacha, D.S., Mauer, Y., Griebeler, M. L., & Burguera, B. (2026). Update on antiobesity pharmacotherapy
in adults: Current and emerging options. Cleveland Clinic Journal of Medicine, 93(1), 36-46.

5


https://doi.org/10.3949/ccjm.93a.24112
https://doi.org/10.3949/ccjm.93a.24112

Classification of Weight Loss Medications

As of February 2026, the FDA has approved eight prescription medication treatments to treat
obesity.” Building off the classification of pharmacological weight loss treatments used in
Chamarthi & Daley (2025), WSIPP used a tiered categorization of FDA-approved obesity
medications in our analyses.?’ This categorization is shown in Exhibit 3.

Exhibit 3
FDA-Approved Medication Treatment Tiers

Tier 1 Tier 2 Tier 3
Superior Efficacy Agents Established Agents
P Y A9 . 9 . Short-Term Use Agents
Newer treatments that have Established pharmacologic . .
Anorexiants that are intended

demonstrated the greatest treatments that have demonstrated

. . . . for short-term use.
potential for weight loss. a modest potential for weight loss.

e Liraglutide (Saxenda)
e Phentermine-topiramate
e Tirzepatide (Zepbound) extended-release (Qsymia)
e Semaglutide (Wegovy) e Naltrexone-bupropion
extended release (Contrave)
e  Orlistat (Xenial/Alli)

e Phentermine (Adipex-P)
e Diethylpropion (Tenuate)

9 A list of pharmacological treatments for obesity was compiled using a variety of sources, including Ziyadeh et al. (2026).

Ziyadeh, F,, Saliba, S., Bacha, D.S., Mauer, Y., Griebeler, M.L, & Burguera, B. (2026). Update on antiobesity pharmacotherapy in
adults: Current and emerging options. Cleveland Clinic Journal of Medicine, 93(1), 36-46. All treatment options were cross
checked through the Drugs@FDA database to verify their status as FDA-approved to treat obesity. DRUGS@FDA: FDA-approved
drugs. FDA.

20 Venkata, S.C., & Daley, S.F. (2025, September 2). Obesity medications: Evidence-based management. Nih.gov; StatPearls
Publishing.


https://doi.org/10.3949/ccjm.93a.24112
https://doi.org/10.3949/ccjm.93a.24112
https://www.accessdata.fda.gov/scripts/cder/daf/index.cfm
https://www.accessdata.fda.gov/scripts/cder/daf/index.cfm
https://www.ncbi.nlm.nih.gov/books/NBK618375/
mailto:Drugs@FDAdatabase
http://Nih.gov

ll. Systematic Review

A systematic review of the literature was conducted to identify studies on bariatric surgery, FDA-
approved weight loss medications, and lifestyle treatments. In this systematic review process, the
research team retrieved literature using an identified search procedure, and then the retrieved
literature was reviewed using strict screening criteria based on the PICO framework.?' This
search and screen procedure was unique to each of the three treatment topics: bariatric surgery,
FDA-approved weight loss drugs, and lifestyle treatments.

Systematic Review Procedure

In our systematic search, we separately collected US-based evaluations of each treatment type:
bariatric surgery, FDA-approved obesity medications, and behavioral/lifestyle treatment. We
used a two-stage screening process to review the retrieved studies and determine which were
suitable for inclusion in our meta-analyses.

In the first stage, we determine which studies were in-scope for our analysis. To make this
determination, we used screening criteria tailored to each topic. The full screening criteria are
shown in Exhibits A2-A4 in Appendix .

In the second stage, studies were excluded if they did not report enough information to
generate an effect size, if the research team could not locate the full text of a study, or if that
paper was retracted. After this two-stage screening procedure, a final list of included studies was
carefully examined for inclusion in the meta-analysis.

After the two-stage screening procedure, we then performed additional checks on the
methodological rigor and sample selection of the studies. Further details on these additional
checks are in Appendix .

To ensure comparability of studies within the meta-analyses, some topics were subdivided
based on the comparison group or, in one instance, the population of interest. In total, WSIPP
completed six meta-analyses. The intervention descriptions and specific procedures or
treatments included within each review are shown in Exhibit 4.

2! Cochrane Library. (2024). What is PICO? In www.cochranelibrary.com. https://www.cochranelibrary.com/about-pico
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Topic
review

Meta-

Exhibit 4
Meta-Analyses Names and Descriptions

Description of intervention

Specific treatments
included

Bariatric surgery

FDA-approved weight loss drugs

analysis

Metabolic and
bariatric
surgery (vs.
routine care)

Tier 1 FDA-
approved
obesity
medications
(vs. placebo)

Tier 2 FDA-
approved
obesity
medications
(vs. placebo)
in the adult
population

Tier 2 FDA-
approved
obesity
medications
(vs. placebo)
in the
adolescent
population

Tier 3 FDA-
approved
obesity
medications
(vs. placebo)

Metabolic and bariatric surgery refers to surgical weight-loss
procedures that alter a patient’s digestive system. This intervention is
intended as an obesity treatment for patients with a BMI > 35 kg/m?.

This analysis compares patients who underwent a surgical weight-loss
procedure with those receiving routine medical care. Routine medical
care for this population most often was a combination of medication
management and educational information surrounding weight loss
and diabetes management. Evaluations of metabolic and bariatric
surgery compared to another treatment condition, like a diet and
exercise regimen, are excluded from this analysis.

Tier 1 obesity medications are novel pharmaceutical interventions that
have the potential for large weight-loss impacts and have been
approved for long-term use.

Studies in this analysis compare outcomes of patients receiving a
medication treatment to a placebo control group. Evaluations of tier 1
weight-loss medications compared to other treatments, like surgical
weight loss or lifestyle interventions, are excluded from this analysis.
Tier 2 obesity medications are established pharmaceutical
interventions that have the potential for significant weight-loss impacts
and have been approved for long-term use.

Studies in this analysis compare outcomes of patients receiving a
medication treatment to a placebo control group. Evaluations of tier 2
weight-loss medications compared to other treatments, like surgical
weight loss or lifestyle interventions, are excluded from this analysis.
This analysis is limited to studies of patients in the adult population,
ages 18 and over. Studies that focus on the adolescent population are
analyzed separately.

Tier 2 obesity medications are established pharmaceutical
interventions that have the potential for significant weight-loss impacts
and have been approved for long-term use.

Studies in this analysis compare outcomes of patients receiving a
medication treatment to a placebo control group. Evaluations of tier 2
weight-loss medications compared to other treatments, like surgical
weight loss or lifestyle interventions, are excluded from this analysis.
This analysis is limited to studies of patients in the adolescent
population, ages 7 to 17. Studies that focus on the adult population
are analyzed separately.

Tier 3 obesity medications are pharmaceutical interventions targeting
weight loss that have been approved for short-term use.

Studies in this analysis compare outcomes of patients receiving a
medication treatment to a placebo control group. Evaluations of tier 3
weight-loss medications compared to other treatments, like surgical
weight loss or lifestyle interventions, are excluded from this analysis.

Gastric bypass
(Roux-en-Y, single-
anastomosis, etc.)
Biliopancreatic
diversion

Gastric plication
Gastric banding
Sleeve gastrectomy
Intragastric balloon
Vertical banded
gastroplasty

Tirzepatide
Semaglutide

Liraglutide
Phentermine-
topiramate extended
release

Naltrexone-
bupropion extended
release

Orlistat

Liraglutide
Phentermine-
topiramate extended
release

Naltrexone-
bupropion extended
release

Orlistat

Phentermine
Diethylpropion


https://www.wsipp.wa.gov/BenefitCost/Program/1084
https://www.wsipp.wa.gov/BenefitCost/Program/1084
https://www.wsipp.wa.gov/BenefitCost/Program/1084
https://www.wsipp.wa.gov/BenefitCost/Program/1084
https://www.wsipp.wa.gov/BenefitCost/Program/1086
https://www.wsipp.wa.gov/BenefitCost/Program/1086
https://www.wsipp.wa.gov/BenefitCost/Program/1086
https://www.wsipp.wa.gov/BenefitCost/Program/1086
https://www.wsipp.wa.gov/BenefitCost/Program/1086
https://www.wsipp.wa.gov/BenefitCost/Program/1088
https://www.wsipp.wa.gov/BenefitCost/Program/1088
https://www.wsipp.wa.gov/BenefitCost/Program/1088
https://www.wsipp.wa.gov/BenefitCost/Program/1088
https://www.wsipp.wa.gov/BenefitCost/Program/1088
https://www.wsipp.wa.gov/BenefitCost/Program/1088
https://www.wsipp.wa.gov/BenefitCost/Program/1088
https://www.wsipp.wa.gov/BenefitCost/Program/1087
https://www.wsipp.wa.gov/BenefitCost/Program/1087
https://www.wsipp.wa.gov/BenefitCost/Program/1087
https://www.wsipp.wa.gov/BenefitCost/Program/1087
https://www.wsipp.wa.gov/BenefitCost/Program/1087
https://www.wsipp.wa.gov/BenefitCost/Program/1087
https://www.wsipp.wa.gov/BenefitCost/Program/1087
https://www.wsipp.wa.gov/BenefitCost/Program/1087
https://www.wsipp.wa.gov/BenefitCost/Program/1089
https://www.wsipp.wa.gov/BenefitCost/Program/1089
https://www.wsipp.wa.gov/BenefitCost/Program/1089
https://www.wsipp.wa.gov/BenefitCost/Program/1089
https://www.wsipp.wa.gov/BenefitCost/Program/1089

Exhibit 4 (Continued)
Meta-Analyses Names and Descriptions

Topic Meta- Specific treatments

review analysis

Behavioral/lifestyle

Description of intervention

included

Interventions defined as intensive health, behavioral, and lifestyle treatments for obesity meet the

- Ihnetael?:’ve Medicare coverage critferia for iqtensive bghavioral thergpy for obesity.22 As outlined in thg Medicare
a behavioral coverage decision, the intervention must include screening for obesity using § body mass _|ndex

£ and |ifestylle (BMI) measurement of > 30 kg/m?, a dietary assessment, and intensive behavioral counseling to

E treatment for promote sustained weight loss through high-intensity diet and exercise interventions. Further,

= obesity participants must have regular face-to-face visits with a provider. This intervention is intended as an

obesity treatment for patients with a BMI > 30 kg/m?2.

Discussion of the Research Literature

In our search, the research team found an abundance of literature in each of the three topic
areas: 1,142 initial studies for bariatric surgery, 965 studies of FDA-approved weight loss
medications, and 431 studies of behavioral/lifestyle treatments. Across all the interventions,
evaluations of the treatments were conducted across the globe—namely in the Americas,
Europe, and Asia.

In the literature related to bariatric surgery, we found evaluations of specific procedure types
and innovative surgical methods dating back to the 1980s.2® In addition, we found studies
evaluating revisional surgeries and surgeries after a previously failed treatment, whether a
lifestyle or medication treatment.?* These studies assessed numerous outcomes, including
biometric, hormonal, and safety outcomes.

Our systematic search of FDA-approved weight loss medications identified a large body of
literature from the 1960s to the present, with studies conducted across a wide range of
countries and across diverse patient populations.”> Many of these studies were randomized
controlled trials that compared weight-loss medications with a variety of comparators, including
placebos and other medications, and assessed numerous outcomes, including biometric,
physiological, and behavioral outcomes. Specific treatments and comparators were frequently
combined with some type of lifestyle intervention, intensive or not.?

22 Center for Medicare & Medicaid Services. Intensive Behavioral Therapy for Obesity CAG-00423N.

2 pPedroso, F.E, Gander, J,, Oh, P.S, & Zitsman, J.L. (2015). Laparoscopic vertical sleeve gastrectomy significantly improves
short term weight loss as compared to laparoscopic adjustable gastric band placement in morbidly obese adolescent
patients. Journal of Pediatric Surgery, 50(1), 115-122.

24 Maluf-Filho, F., Hondo, F., Halwan, B., de Lima, M.S., Giordano-Nappi, J.H., & Sakai, P. (2009). Endoscopic treatment of Roux-
en-Y gastric bypass-related gastrocutaneous fistulas using a novel biomaterial. Surgical Endoscopy, 23(7), 1541-1545.

% Jastreboff, AM., Aronne, LJ., Ahmad, N.N., Wharton, S., Connery, L., Alves, B., Kiyosue, A., Zhang, S., Liu, B., Bunck, M.C., & Stefanski,
A. (2022). Tirzepatide once weekly for the treatment of obesity. New England Journal of Medicine, 387(3), 205-216.

2% \idgren, H.M., Agren, J.J,, Valve, RS, Karhunen, LJ, Rissanen, AM., & Uusitupa, M.l (1999). The effect of orlistat on the fatty
acid composition of serum lipid fractions in obese subjects. Clinical Pharmacology &amp; Therapeutics, 66(3), 315-322.
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https://doi.org/10.1007/s00464-009-0440-4
https://doi.org/10.1056/nejmoa2206038
https://doi.org/10.1016/s0009-9236(99)70040-8
https://doi.org/10.1016/s0009-9236(99)70040-8

The search of lifestyle interventions found literature from the 1980s to the present covering a
wide range of interventions, including diet-alone, exercise-alone, and combination
interventions.?’ The intensity of these interventions varied widely. In interventions that included
a diet, intensity was often measured through the daily caloric intake. In interventions that
included exercise, intensity was most often measured through the exercise type, duration, and
frequency. These studies assessed numerous outcomes, including biometric, hormonal, and
behavioral outcomes.

In addition to the individual evaluations, we also identified a substantial body of meta-analytic
literature examining the effects of these treatment interventions.?® These reviews generally
followed methods similar to those used in the present study, including establishing systematic
search strategies and predefined inclusion and exclusion criteria and combining findings only
when studies were sufficiently comparable with respect to factors such as the intervention,
comparator, population, and outcome.

The studies included in our final review were generally of high methodological quality. Many
studies were randomized controlled trials with treatment and comparison groups that were well
balanced at baseline. When meaningful baseline differences were present, studies commonly
used statistical adjustments to account for them. Studies also generally reported attrition
sufficiently to assess participant retention and loss to follow-up.

Limitations

There are limitations of our literature review and meta-analytic approach. For one, as in all
systematic reviews, relevant studies may have been missed as a result of constraints in the
search and screening methodology.

The screening criteria set by the research team were in consideration of both the analytical tools
used and the resource constraints of this project. These screening decisions limited the scope of
studies to be considered such that some studies included in other meta-analyses of these
treatments may not be included in WSIPP’s analyses. For example, there is a known body of
literature evaluating the impact of FDA-approved obesity medications that were not included in
our analysis because they were not US-based trials.

2" Nordstrand, N., Gjevestad, E., Hertel, J.K, Johnson, LK, Saltvedt, E., Raislien, J., & Hjelmesaeth, J. (2013). Arterial stiffness, lifestyle
intervention and a low-calorie diet in morbidly obese patients—a nonrandomized clinical trial. Obesity, 21(4), 690-697.

28 McTigue, K.M.,, Hess, R, & Ziouras, J. (2006). Obesity in older adults: A systematic review of the evidence for diagnosis
and treatment. Obesity, 14(9), 1485-1497 and Padwal, R, Klarenbach, S., Wiebe, N., Birch, D., Karmali, S, Manns, B., Hazel, M.,
Sharma, A. M., & Tonelli, M. (2011). Bariatric surgery: A systematic review and network meta-analysis of randomized trials.
Obesity Reviews, 12(8), 602-621.
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In addition, studies that were evaluating the impact of a relevant intervention on an outcome
that does not exist in WSIPP's current meta-analysis and benefit-cost model infrastructure were
not included. This results in a limitation in the breadth of benefits from these programs that our
analyses can speak to. In other words, while our report estimates the benefits from changes in
weight and diabetes incidence, our report does not address other potential health benefits (like
sleep apnea, hormone levels, and cancer outcomes) from these treatments.

Finally, the results of a meta-analysis reflect the average impact an intervention has on the
average participant’'s outcomes. We cannot report on the heterogeneity of impact these
treatments may have on certain patient populations, nor can we report on what the impact of a
treatment will be for any individual patient.
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lll. Meta-Analytic Results

This section summarizes the main results from our meta-analyses. These meta-analyses estimate
the impact of each treatment intervention on relevant health outcomes.

As outlined in the previous section, WSIPP conducted six meta-analyses. Not all studies that
were determined to be in-scope during the systematic review process were included in the
meta-analyses. Studies may have been excluded from the analysis due to overlapping data sets
or due to the likelihood of statistical bias in the results.

Complete citations for works cited can be found in Exhibit A5 in Appendix I.

In this section, we present the meta-analytic results for key outcomes related to weight loss and
diabetes. Complete meta-analytic results for all outcomes are provided in Appendix II.

Interpreting Effect Sizes

In a meta-analysis, the impact an intervention has on an outcome is expressed in terms of an
"effect size.” WSIPP uses statistical techniques to transform the reported outcomes from individual
studies into these standardized effect sizes. This transformation allows the observed effects from
multiple studies to be combined into a weighted average effect size. A guide to understanding
and interpreting effect sizes is shown in Exhibit 5.2

For more information on WSIPP's standard approach to literature review and meta-analysis, see
Section 2.2 of our Technical Documentation.>* Additional details on our methodology are
provided in Appendix I.

2 |Information sourced in part from Cohen’s D explained: Effect size, formula, and interpretation. Cohen’s d Effect Size Guide:
Interpretation & Practical Use.
30 Washington State Institute for Public Policy (December 2024). Benefit-cost technical documentation. Olympia, WA.
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Exhibit 5
Guide to Effect Sizes

What is an effect size?

An effect size quantifies the magnitude and direction of an intervention's effect on an outcome,
expressed in pooled standard deviation units. It quantifies the difference between the average
outcome of the treated group and the comparison group.

Why do we use an effect size?

Authors report study outcomes in all sorts of ways: odds ratios, percentages, regression coefficients,
etc. All of these different ways of reporting outcomes can't be directly compared to each other.
Instead, we convert those disparate methods of measurement into a standardized effect size. This
allows us to have a more “apples-to-apples” view of the evaluations contributing to a meta-analysis,
and to compare the effects on an outcome across different meta-analyses.

What does the number mean?

An effect size that is on the positive side of the number line means the treated group had a higher
value of that outcome compared to the comparison group, while an effect size on the negative side
of the number line means the comparison group had a higher value of the outcome compared to
the treatment group.

While it's difficult to conceptualize what the value of an effect size means in a concrete sense, there
are some standard benchmarks researchers use to determine when a value is “small” or “large” in
magnitude.*

e 0.2:small
e 0.5: medium
e 0.8:large

e 1.0+:verylarge

When we display effect sizes, we often use a forest plot. In a forest plot, there is a central node,
often a dot, and a horizontal line extending on either end of this central node. This is a way of
displaying both the magnitude and precision of the estimated value.

The magnitude of the effect size is how big or small the value is. When looking at a forest plot,
where the central node sits relative to the x-axis (the number line) is the magnitude of the effect
size. Effect sizes with a central node horizontally further away from 0 are larger in magnitude than
effect sizes with a central node closer to 0.

The precision of the effect size is a measure of uncertainty. Specifically, the line on either side of
the central node is the 95% confidence interval of the estimated effect size. If an effect size's
confidence interval contains zero, we cannot say the effect size is statistically significantly different
from zero.

Note:
*These benchmarks are general guidelines used across a wide array of research topics. Effect sizes that are deemed “small” or “large”
may vary by field.
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Results for Key Outcomes

In this section, we display results for key outcomes related to obesity and diabetes for the
interventions. The effect size results are organized by meta-analysis and are displayed in Exhibits
6-11. Effect sizes for all outcomes and all meta-analyses are presented in Appendix Il.

Metabolic and Bariatric Surgery (vs. Routine Care)

Seven studies comparing metabolic and bariatric surgery with routine care were included in this
meta-analysis. The studies were conducted across five states (Utah, Massachusetts, Minnesota,
Washington, and California) and evaluated outcomes of patients after undergoing gastric bypass
or sleeve gastrectomy procedures. Follow-up periods ranged from 12 to 24 months.

As shown in Exhibit 6, the analysis found statistically significant improvements across all primary
weight loss outcomes, including weight change, BMI, and body fat percentage. We also found
statistically significant improvements in diabetes-related outcomes, including lower diabetes
prevalence and improved HbA1c measures.

Exhibit 6
Effect Sizes of Key Outcomes from the Surgery Meta-Analysis
T
Weight change{ ¢ . :
Body mass index (BMI){ ¢ @ :
Body fat, %* - o E
Diabetes incidence* o :
Blood sugar (HbA1c) A I O :
3 3 K 5 i

Effect size of surgery
Note:

All models were random-effects models unless otherwise denoted by an (*) in which a fixed-effect model was used. Refer to
Appendix Il for effect sizes on other outcomes.
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Tier 1 FDA-Approved Obesity Medications (vs. Placebo)

Two studies comparing tier 1 FDA-approved obesity medications with placebo met the inclusion
and quality criteria for this meta-analysis. The studies were conducted across five states
(Colorado, lowa, Massachusetts, Michigan, and Oregon) and evaluated subcutaneous
semaglutide. No eligible U.S. studies of tirzepatide met the inclusion criteria. Follow-up periods
ranged from 6 to 12 months. Compared with other treatment categories, participants in these
studies were older on average and had diabetes at baseline.

The meta-analysis found statistically significant reductions in weight, BMI, and HbA1c (Exhibit 7).

Exhibit 7
Effect Sizes of Key Outcomes from the Tier 1 Medication Meta-Analysis
Weight change* ——— :
Body mass index (BMI)* 1 ———— :
Blood sugar (HbA1c)* - ——il
3 b K 5 1'

Effect size of Tier 1 medications
Note:

All models were random-effects models unless otherwise denoted by an (*) in which a fixed-effect model was used. Refer to
Appendix Il for effect sizes on other outcomes.
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Tier 2 FDA-Approved Obesity Medications (vs. Placebo) in the Adult Population

Tier 2 medications in adults had the largest evidence base, with 12 studies included in the meta-
analysis. The evidence included liraglutide, naltrexone extended-release combined with
bupropion extended-release, orlistat, and phentermine combined with topiramate extended-
release. The studies were conducted across more than ten states, with follow-up periods ranging
from 3.5 to 12 months. Most studies compared medication plus lifestyle intervention with
placebo plus the same lifestyle intervention.

Exhibit 8 demonstrates that the meta-analysis found statistically significant reductions in weight
loss and body fat percentage among users of tier 2 FDA-approved medications as compared to
a placebo in the adult population. Other estimates for BMI and blood sugar, while negative,
were imprecise and statistically indistinguishable from zero.

Exhibit 8
Effect Sizes of Key Outcomes from the Tier 2 Medication (Adults) Meta-Analysis
Weight change =0 :
Body mass index (BMI)- |_.:_|
Body fat, % 1 ; P . :
Blood sugar (HbA1c)* 1 |_._:.|
3 B K 5 j

Effect size of Tier 2 medications - adults

Note:

All models were random-effects models unless otherwise denoted by an (*) in which a fixed-effect model was used. Refer to
Appendix Il for effect sizes on other outcomes.

Tier 2 FDA-Approved Obesity Medications (vs. Placebo) in the Adolescent Population

Three studies evaluating tier 2 medications in adolescents met the inclusion criteria. The studies
evaluated liraglutide and phentermine combined with topiramate extended release and were
conducted across more than ten states. Follow-up periods ranged from 2 to 12 months, and
participants had an average age of approximately 13 years. Medications were compared with
placebo, with or without concurrent lifestyle interventions.

The meta-analysis found statistically significant reductions in weight and BMI but did not find
statistically significant improvements in HbA1c, as shown in Exhibit 9.
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Exhibit 9
Effect Sizes of Key Outcomes from the Tier 2 Medication (Adolescents) Meta-Analysis

Weight change 1 —e— :
Child body mass index (BMI) 1 —— :
Blood sugar (HbA1c)* ' o=

k ¥ k 0 i

Effect size of Tier 2 medications - adolescents

Note:
All models were random-effects models unless otherwise denoted by an (*) in which a fixed-effect model was used. Refer to
Appendix Il for effect sizes on other outcomes.

Tier 3 FDA-Approved Obesity Medications (vs. Placebo)

Two studies evaluating tier 3 medications met the inclusion criteria. Both studies examined
phentermine compared with placebo among adults and were conducted in California, North
Carolina, and Pennsylvania. No eligible studies were identified for diethylpropion. Follow-up
periods ranged from three to seven months, and participants had an average age of 46 years.

The meta-analysis found a statistically significant reduction in weight among participants
receiving tier 3 medications compared with placebo (Exhibit 10). We did not find statistically
significant effects on BMI, body fat percentage, or HbA1c.

Exhibit 10
Effect Sizes of Key Outcomes from the Tier 3 Medication Meta-Analysis
Weight change - |—.—JI
Body mass index (BMI)* - |—.:—|
Body fat, %* I—.—:—l
Blood sugar (HbA1c)* |_‘_|
3 B K 5 i

Effect size of Tier 3 medications

Note:
All models were random-effects models unless otherwise denoted by an (*) in which a fixed-effect model was used. Refer to
Appendix Il for effect sizes on other outcomes.
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Intensive Health, Behavioral, and Lifestyle Treatment for Obesity

This treatment category had the smallest evidence base, with two studies evaluating the same
implementation of a lifestyle program. Both included studies evaluated the Promoting
Successful Weight Loss in Primary Care in Louisiana (PROPEL) trial, which was conducted across
19 primary care clinics.®' The intervention lasted 18 months, with weight outcomes measured
over a 24-month follow-up period. Participants had an average age of 49 years.

Exhibit 11 demonstrates that this meta-analysis found a statistically significant reduction in
weight among participants receiving the intensive lifestyle intervention as compared to routine
medical care.

Exhibit 11
Effect Sizes of Key Outcomes from the Lifestyle Interventions Meta-Analysis

I
Weight change* o

]
-3 -2 -1 0 1
Effect size of lifestyle interventions
Note:

All models were random-effects models unless otherwise denoted by an (*) in which a fixed-effect model was used. Refer to
Appendix Il for effect sizes on other outcomes.

31 Given these two separate studies were evaluating the same implementation of the treatment, unique outcomes were taken from
each to avoid double-counting evidence.
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V. Valuation of Benefits

WSIPP's benefit-cost model (“the benefit-cost model” or “the model”) has been developed to
estimate the long-run return on state investments in social programs or interventions. This
economic model provides a standardized and internally consistent method for applying
monetary values to outcomes across policy areas. For certain obesity treatment interventions,
we use the meta-analysis results as inputs for the benefit-cost model to estimate the monetary
value of the treatment on a per-patient basis.

Not all the meta-analyses in our review provided sufficient information to create monetary
values of the intervention’s benefits. For example, if a meta-analysis only had one study that
evaluated the impact of the treatment on an outcome that could be translated into a monetary
value, that meta-analysis did not meet a minimum level of evidence to go on to this step of
analysis. Of the six meta-analyses, four were evaluated using WSIPP’s benefit-cost model to
estimate the monetary benefits of the interventions.

Methodology

To estimate the per-participant benefits attributable to an intervention, WSIPP first measures the
changes in outcomes resulting from the intervention and then calculates how much that change
in outcome is worth in dollars. These estimated outcome changes come from effect sizes
estimated in meta-analyses. The price of various outcome changes is based on years of research
done at WSIPP over the course of the development of our model.* The model provides
estimates of benefits for each year that the program is expected to have an effect over an
average participant’s life course.

WSIPP’s model cannot translate the impact of every outcome into a monetary value. Of the
outcomes in the meta-analyses, the following can be valued in this way:

e Diabetes incidence—clinical diagnosis of type 2 diabetes
e Hospitalization—hospital admission, for any reason
e Weight change—loss or gain of total body weight

Outcomes can derive value from a variety of sources. Of these three outcomes, the social
benefits were based on the following sources of value:

e Labor market earnings—wages and benefits
e Health care—cost for health care insurance and services

e Mortality—value of a reduction in mortality risk

32 WSIPP prices outcomes by reviewing methodologies and data published by academic researchers, findings from academic studies
on the values of various outcomes, and longitudinal studies measuring the relationship between outcomes. WSIPP synthesizes this
information along with its own analyses and information from Washington State agencies to estimate the price.

19



In this analysis, WSIPP did not estimate the costs of providing obesity treatments, so we are unable
to say whether specific interventions are cost beneficial. The presented analyses are "benefits-only”
analyses.

For more information on WSIPP's approach to estimating the monetary value of benefits, see
Chapter 4 of our Technical Documentation.®

Limitations

The benefit-cost model does not allow us to provide a monetary value for every outcome.
Important measures, such as benefits derived from improvements in cholesterol and blood
pressure, were not incorporated. Improvements in an individual’s overall well-being, for example,
are not incorporated. Improvements in health are incorporated as avoided healthcare costs and, to
the extent that there is evidence, through linking improvements in health to other outcomes, such
as additional earnings and avoided mortality.

Finally, the model is designed to provide information about the average situation facing an
individual in that population. We cannot know how a program would affect any individual in the
group. Individuals in sub-groups of the population may have different experiences. Treatment
and comparison groups may differ in their initial level of resources and experiences.

Results

Exhibit 12 summarizes the valuation of benefits results. Full results from the valuation of
treatments can be found in Exhibit A6 in Appendix II. In addition, in Appendix Il, we display
benefits according to different perspectives, based on who receives the benefits (e.g.,
participants or the state government).

3 WSIPP (2024).
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Exhibit 12
Valuation of Benefits

Average Benefits resulting from

Program name patient  Total benefits

. Health care Mortalit
clbfs earnings y

Labor market

Metabolic and

bariatric surgery 45 $26,804 $14,617 $11,324 $862
(vs. routine care)

Tier 1 FDA-approved

obesity medications 69 $1,971 $0 $1,318 $653
(vs. placebo)

Tier 2 FDA-approved
obesity medications
(vs. placebo) in the
adult population
Tier 3 FDA-approved
obesity medications 46 $7,435 $6,057 $1,301 $77
(vs. placebo)

43 $10,637 $8,727 $1,820 $90

From our analysis, metabolic and bariatric surgery (vs. routine care) had the largest value of
benefits. The average patient generates an estimated $26,804 in lifetime benefits as a result of
the intervention, compared to a patient who continues to receive routine care.

The value of benefits attributable to an intervention is derived from the increased participation
in the labor market, cost savings of decreased healthcare utilization, and the value of a reduction
in the risk of mortality using the value of a statistical life year approach. For most of the
interventions, the value from the increase in labor market participation is the largest source of
benefits.

The age of the average participant in the program comes from the review of the literature in our
meta-analyses and is an impactful statistic in estimating the lifetime value of an intervention. As
you can see in Exhibit 13, the average age in the literature for tier 1 FDA-approved obesity
medications (vs. placebo) was significantly older than the other three evaluated interventions. In
particular, the WSIPP model assumes no additional labor market earnings after age 65. It is not
the case that those specific medications are for an older patient population; the studies that
were ultimately included in our analysis just happened to be done on an older population. If a
future review showed similar effects on the relevant health outcomes but for a younger
population, more in line with the patient populations in the other groups, our valuation of the
benefits would likely be significantly higher.?

Ultimately, all the obesity treatments in our analysis indicate positive monetary benefits
associated with improvements in health outcomes after receiving treatment.

3 As a sensitivity analysis, we generated an estimate of what the valuation would look like if the average age for a tier 1 FDA-
approved obesity medications (vs. placebo) patient was 45 years old and got a value of approximately $17,651.
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V. Summary of Key Findings

In this project, WSIPP reviewed three obesity treatment topics and evaluated the potential
benefits associated with treatment. In this memo, we provided an overview of the methodology
and results for the three major steps in this work: the systematic literature review, the meta-
analyses to quantify the effects of the interventions on specific outcomes, and the valuation of
benefits from the interventions where possible.

In the systematic literature review, we found an abundance of literature that evaluated each of
the three treatment topics. However, much of this literature was not in scope for our systematic
review process. Specifically, we had strict screening criteria with a goal of finding those studies
most suitable for our final step of analysis, the valuation of benefits. With these criteria, studies
were screened out due to the setting of the evaluation, for not including an appropriate
comparison group, or for not including outcomes that exist in WSIPP’s benefit-cost model.

WSIPP conducted six meta-analyses, as shown in Exhibit 4. These analyses all found large weight
loss impacts and improvements in diabetes outcomes. Metabolic and bariatric surgery had the
largest estimated weight loss impact, followed by tier 1 and tier 2 FDA-approved obesity
medications.

Where possible, we used the estimated effect sizes from the meta-analyses to assign a monetary
value to the anticipated outcome changes. WSIPP estimated societal benefits of four treatment
interventions: metabolic and bariatric surgery, tier 1 FDA-approved obesity medications, tier 2
FDA-approved obesity medications, and tier 3 FDA-approved obesity medications. The value of
the outcomes impacted was derived from three pathways: labor market earnings, health care
cost savings, and reduction in mortality risk. While all the interventions were associated with
positive monetary benefits, the largest estimated lifetime benefits were associated with
metabolic and bariatric surgery. This aligns with the findings from the meta-analyses, as this
intervention had the largest estimated impact on weight loss.
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Appendix |. Systematic Literature Review

The purpose of this systematic review was to identify evaluations of bariatric surgery, FDA-approved
weight loss drugs, and behavioral/lifestyle treatments on obesity and related health outcomes that were
conducted as of February 2026. In this appendix, we will go over the details of the systematic search and
screening procedure, as well as the data extraction process that preceded the meta-analyses.

Systematic Literature Search

A search procedure was developed for each of the three treatment categories. All three searches were
conducted within PubMed. Exhibit A1 outlines the search terms used for each review. The same additional
filters were applied to all three reviews. These additional filters specified the type of literature we sought
to retrieve, the species of interest (humans), and the article language (English).
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Topic

Bariatric surgery

FDA-approved
weight loss drugs

Behavioral/lifestyle
treatment

Exhibit A1
Search Terms

Search terms

(obes*[Title/Abstract]) AND ("biliopancreatic
diversion"[Title/Abstract] OR
"bypass"[Title/Abstract] OR
"sleeve"[Title/Abstract] OR "gastric
plication"[Title/Abstract] OR
"gastroplasty”[Title/Abstract] OR
band*[Title/Abstract] OR
"balloon"[Title/Abstract]) AND
(nonsurgical[Title/Abstract] OR
medical[Title/Abstract] OR
medication[Title/Abstract] OR
lifestyle[Title/Abstract] OR diet[Title/Abstract]
OR exercise[Title/Abstract]) NOT ("meta-
analysis"[Title/Abstract] OR
review[Title/Abstract] OR
revision*[Title/Abstract] OR
combin*[Title/Abstract])
(obes*[Title/Abstract]) AND
(liraglutide[Title/Abstract] OR
semaglutide[Title/Abstract] OR
tirzepatide[Title/Abstract] OR
bupropion*[Title/Abstract] OR
naltrexone*[Title/Abstract] OR
phentermine*[Title/Abstract] OR
diethylpropion*[Title/Abstract] OR
topiramate*[Title/Abstract] OR
orlistat*[Title/Abstract]) AND (placebo
[Title/Abstract] OR insulin[Title/Abstract] OR
meformin[Title/Abstract] OR
SGLT*[Title/Abstract] OR DPP-[Title/Abstract]
OR lifestyle[Title/Abstract] OR
diet[Title/Abstract] OR exercise[Title/Abstract])
(obes*[Title/Abstract]) AND
((intens*[Title/Abstract] AND
diet[Title/Abstract] AND
exercise[Title/Abstract]) OR
(intens*[Title/Abstract] AND
lifestyle[Title/Abstract]) OR
(intens*[Title/Abstract] AND
behavior*[Title/Abstract])) AND (diet* OR
nutrition OR calori* OR energ*) AND (exercise
OR "physical activity") AND (counsel* OR
therapy OR advice) AND (compar* OR "control

group")
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Additional filters

Article Type: Adaptive Clinical Trial, Clinical
Study, Clinical Trial, Clinical Trial Protocol,
Clinical Trial, Phase |, Clinical Trial, Phase Il,
Clinical Trial, Phase lll, Clinical Trial, Phase
IV, Comparative Study, Controlled Clinical
Trial, Equivalence Trial, Evaluation Study,
Observational Study, Pragmatic Clinical
Trial, Randomized Controlled Trial,
Research Support, American Recovery and
Reinvestment Act, Research Support, N.IL.H.,
Extramural, Research Support, N.L.H,,
Intramural, Research Support, Non-U.S.
Gov't, Research Support, U.S. Gov't, Non-
P.H.S., Research Support, U.S. Gov't, P.H.S,,
Research Support, U.S. Gov't, Twin Study,
Validation Study

Article Language: English

Species: Humans



Reference Screening

References were screened in Covidence, a web-based platform that facilitates systematic reviews and data
extraction.® A two-stage screening was conducted to identify in-scope articles. In the first stage, reviewers
determined if an article was in scope using the topic-specific PICO screening criteria. Full inclusion criteria
for studies on bariatric surgery, FDA-approved weight loss drugs, and behavioral/lifestyle treatment are
shown, respectively, in Exhibits A2, A3, and A4.3¢

Exhibit A2
PICO Screening Criteria — Bariatric Surgery

Human patients in the United States who meet the clinical definition of class 2 or 3 obesity (BMI

Population > 35).

One of the identified metabolic and bariatric surgery procedures:

e  Gastric bypass (Roux-en-Y, single-anastomosis, etc.)
e Biliopancreatic diversion

e  Gastric plication

Intervention *  Gastric banding

e  Sleeve gastrectomy

e Intragastric balloon

e \Vertical banded gastroplasty

The intervention procedure is not a revisional surgery.

Multiple comparison groups allowed, including those who did not receive any intervention,
those who received a placebo, and those who were given a non-intensive lifestyle treatment.

Comparison

Studies must report an identified relevant health condition:

e  Weight change
e BMI

e Diabetes incidence

Outcome

* Covidence.

3 One of the screening criteria for each treatment included limitations on outcomes. To be in scope, a study needed to include at
least one outcome included in WSIPP's benefit-cost infrastructure related to obesity or diabetes to be considered in scope. If a study
included other outcomes as well (e.g., authors reported weight change in addition to fasting insulin levels), that study would be
included after screening, and both outcomes would be coded for inclusion in the meta-analysis.
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Exhibit A3
PICO Screening Criteria—FDA-Approved Weight Loss Drugs

Population Human patients in the United States who meet the clinical definition of obesity (BMI >= 30).
Intervention One of the eight identified FDA-approved weight loss medications.

Comparison No intervention, placebo condition, medication placebo, “treatment as usual”, or routine care.
Studies must report an identified relevant health condition:

e Weight change
e BMI

e Diabetes incidence

Outcome

Exhibit A4
PICO Screening Criteria—Behavioral/Lifestyle Treatment

Human patients in the United States who meet the clinical definition of obesity (BMI > 30).
Patients must not have been pregnant while undergoing treatment.

Population

An intensive lifestyle intervention that includes a dietary assessment and intensive behavioral
Intervention counseling to promote sustained weight loss through high-intensity interventions on diet and
exercise. Further, the intervention must include regular face-to-face visits with a provider.

No intervention, placebo condition, medication placebo, “treatment as usual” or routine care.

Studies must report an identified relevant health condition:

e  Weight change
e BMI

e Diabetes incidence

The second-stage screening assessed whether the study met the minimum conditions to be included in
the meta-analysis: that the full paper was available, had not been retracted, and included sufficient
information to generate an effect size.3” After this two-stage screening process, additional checks were
performed to determine which of the in-scope papers to include in the meta-analyses.

The two-stage screening procedures for the three topic reviews, bariatric surgery, FDA-approved weight
loss drugs, and behavioral/lifestyle treatment are shown, respectively, in Exhibits A5, A6, and A7.

37 For more information about the information needed from an evaluation for WSIPP to translate an outcome statistic into an effect
size, see Section 2.3 of our Technical Documentation. (Washington State Institute for Public Policy (2024). Benefit-Cost technical
documentation.)
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Exhibit A5
Screening Flow Diagram—-Bariatric Surgery

Studies retrieved from database (n = 1142)

Duplicates identified (n = 1)

c
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A4

Studies screened (n = 1141)

)| Studies excluded (n = 1096)

\ 4

Studies sought for retrieval (n = 45)

A4

Studies assessed for eligibility (n = 45)

Studies excluded (n = 20)
> Not enough information (n = 15)
Cannot access full text (n = 5)

A4

Studies included in review (n = 25)
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Exhibit A6
Screening Flow Diagram—FDA-Approved Weight Loss Drugs

Studies retrieved from database (n = 965)

Duplicates identified (n = 1)
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Studies screened (n = 964)

)I Studies excluded (n = 928)

A\ 4

Studies sought for retrieval (n = 36)

A4

Studies assessed for eligibility (n = 36)

Studies excluded (n = 9)
> Retracted Paper (n = 1)
Cannot access full text (n = 8)

Vv

Studies included in review (n = 27)
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Exhibit A7
Screening Flow Diagram—Behavioral/lifestyle treatment

Studies retrieved from database (n = 431)
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2
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(7]
=

Studies screened (n = 431)

>| Studies excluded (n = 429)

A\ 4
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Studies included in review (n = 2)

Inclusion in the Meta-Analyses
Two additional checks were performed to determine if a paper that was determined to be in-scope via the
initial two-stage screening procedure should be included in the meta-analysis.

First, we reviewed articles to determine if the study met a minimum standard of methodological rigor. Some
studies were excluded because estimated impacts on relevant weight loss outcomes were likely biased. For
example, some papers reported weight loss between the treatment group and the comparison group but did
not appropriately control for baseline differences between these two groups. If the baseline level of obesity
between the two groups was not comparable and authors did not use appropriate methods to control for this
baseline difference in their estimation of the weight loss impact, the study’s measure of the effect of the
treatment on weight loss would be biased. In these instances, the studies were not included in the meta-

analysis.

Second, we reviewed the source(s) of data, patient characteristics, and time period covered in the analyses to
determine if studies overlapped in their participant sample. Many of the studies in our review use data from
the same or overlapping treatment trials. Calculations for meta-analyses assume that studies are independent.
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When we had studies with this type of overlapping data, we selected the study that had the greatest analytic
rigor or the largest sample of participants.

Studies that passed these additional checks were included in the meta-analyses. As described in Section I,
the initial three topic reviews were split to ensure comparability of studies within the analyses. A complete
list of works cited is shown in Exhibit A8.

Exhibit A8
Included Citations by Intervention

Metabolic and bariatric surgery (vs. routine care)

Arterburn, D.E., Johnson, E., Coleman, K.J,, Herrinton, L.J., Courcoulas, A.P., Fisher, D., Li, R.A,, Theis, M.K,, Liu, L.,
Fraser, J.R., & Haneuse, S. (2021). Weight outcomes of sleeve gastrectomy and gastric bypass compared to
nonsurgical treatment. Annals of Surgery, 274(6), e1269 - e1276.

Adams, T.D., Davidson, L.E.,, Litwin, S.E., Kolotkin, R.L, LaMonte, M.J.,, Pendleton, R.C,, Strong, M.B., Vinik, R, Wanner,
N.A., Hopkins, P.N., Gress, R.E., Walker, J.M., Cloward, T.V., Nuttall, R.T., Hammoud, A., Greenwood, J.L.J.,
Crosby, R.D., McKinlay, R., Simper, S.C., Smith, S.C., & Hunt, S.C. (2012). Health benefits of gastric bypass
surgery after 6 years. JAMA, 308(11), 1122-1131.

Adams, T.D., Pendleton, R.C., Strong, M.B., Kolotkin, R.L, Walker, J.M., Litwin, S.E., Berjaoui, W.K., LaMonte, M.J.,
Cloward, T.V,, Avelar, E., Owan, T.E., Nuttall, R.T., Gress, R., Crosby, R.D., Hopkins, P.N., Brinton, E.A., Rosamond,
W.D., Wiebke, G.A, Yanowitz, F.G., Farney, RJ., Halverson, R.C., Simper, S.C,, Smith, S.C,, & Hunt, S.C. (2010).
Health outcomes of gastric bypass patients compared to nonsurgical, nonintervened severely obese. Obesity,
18(1),121-30.

Dorman, R.B., Serrot, F.J., Miller, C.J., Slusarek, B.M., Sampson, B.K., Buchwald, H., Leslie, D.B., Bantle, J.P.,, &
Ikramuddin, S. (2012). Case-matched outcomes in bariatric surgery for treatment of type 2 diabetes in the
morbidly obese patient. Annals of Surgery, 255(2).

Mor, A., Omotosho, P., & Torquati, A. (2014). Cardiovascular risk in obese diabetic patients is significantly reduced
one year after gastric bypass compared to one year of diabetes support and education. Surgical Endoscopy,
28(10).

Rossi, I, Omotosho, P., Poirier, J., Spagnoli, A., & Torquati, A. (2021). Roux-en-Y gastric bypass decreases serum
inflammatory markers and cardiovascular risk factors in obese diabetics. Surgery, 169(3), 539-542.

Yu, EW., Bouxsein, M.L,, Putman, M.S., Monis, E.L, Roy, AEE,, Pratt, J.S., Butsch, W.S., & Finkelstein, J.S. (2015). Two-
year changes in bone density after Roux-en-Y gastric bypass surgery. The Journal of Clinical Endocrinology and
Metabolism, 100(4), 1452-1459.

Tier 1 FDA-approved obesity medications (vs. placebo)

Kriger, N., Schneeweiss, S., Fuse, K., Matseyko, S., Sreedhara, S. K., Hahn, G., Schunkert, H., & Wang, S.V. (2025).
Semaglutide and tirzepatide in patients with heart failure with preserved ejection fraction. JAMA, 334(14),
1255-1266.

Shah, V.N., Akturk, H.K., Kruger, D., Ahmann, A., Bhargava, A., Bakoyannis, G., Pyle, L., & Snell-Bergeon, J.K. (2025).
Semaglutide in adults with type 1 diabetes and obesity. NEJM Evidence, 4(8).
Tier 2 FDA-approved obesity medications (vs. placebo) in the adult population

Allison, D.B., Gadde, K.M., Garvey, W.T., Peterson, C.A., Schwiers, M.L,, Najarian, T., Tam, P.Y., Troupin, B., & Day,
W.W. (2012). Controlled-release phentermine/topiramate in severely obese adults: A randomized controlled
trial (EQUIP). Obesity, 20(2), 330-342.
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Exhibit A8 (Continued)
Included Citations by Intervention

Tier 2 FDA-approved obesity medications (vs. placebo) in the adult population (cont.)

Aronne, LJ., Wadden, T.A, Peterson, C., Winslow, D., Odeh, S., & Gadde, K.M. (2013). Evaluation of phentermine and
topiramate versus phentermine/topiramate extended-release in obese adults. Obesity, 27(11), 2163-2171.

Davidson, M.H., Hauptman, J., DiGirolamo, M., Foreyt, J.P., Halsted, C. H., Heber, D., Heimburger, D.C,, Lucas, C.P.,,
Robbins, D.C., Chung, J., & Heymsfield, S.B. (1999). Weight control and risk factor reduction in obese Subjects
treated for 2 years with Orlistat a randomized controlled trial. JAMA, 2817(3), 235-242.

Elkind-Hirsch, K.E., Chappell, N., Shaler, D., Storment, J., & Bellanger, D. (2022). Liraglutide 3 mg on weight, body
composition, and hormonal and metabolic parameters in women with obesity and polycystic ovary syndrome: A
randomized placebo-controlled-phase 3 study. Fertility and Sterility, 118(2), 371-381.

Grilo, C.M., & White, M.A. (2013). Orlistat with behavioral weight loss for obesity with versus without binge eating
disorder: Randomized placebo-controlled trial at a community mental health center serving educationally and
economically disadvantaged Latino/as. Behaviour Research and Therapy, 51(3), 167-175.

Hauptman, J., Lucas, C., Boldrin, M.N., Collins, H., & Segal, K.R. (2000). Orlistat in the long-term treatment of obesity in
primary care settings. Archives of Family Medicine, 9(2), 160-167.

Kadouh, H., Chedid, V., Halawi, H., Burton, D.D., Clark, M.M., Khemani, D., Vella, A., Acosta, A., & Camilleri, M. (2019).
GLP-1 analog modulates appetite, taste preference, gut hormones, and regional body fat stores in adults with
obesity. The Journal of Clinical Endocrinology and Metabolism, 105(5), 1552-1563.

Maselli, D., Atieh, J., Clark, M., Eckert, D., Taylor, A., Carlson, P., Burton, D., Busciglio, I., Harmsen, W., Vella, A,, Acosta, A,
& Camilleri, M. (2022). Effects of liraglutide on gastrointestinal functions and weight in obesity: A randomized
clinical and pharmacogenomic trial. Obesity, 30, 1608-1620.

Mashayekhi, M., Beckman, J.A., Nian, H., Garner, E.M., Mayfield, D., Devin, J.K., Koethe, J.R., Brown, J.D., Cahill, K N., Yu,
C., Silver, H., Niswender, K., Luther, J.M., & Brown, N.J. (2023). Comparative effects of weight loss and incretin-based
therapies on vascular endothelial function, fibrinolysis, and inflammation in individuals with obesity and pre-
diabetes: A randomized, controlled trial. Diabetes, Obesity & Metabolism, 25(2), 570-580.

Silver, H., Olson, D., Mayfield, D., Wright, P., Nian, H., Mashayekhi, M., Koethe, J., Niswender, K., Luther, J., & Brown, N.
(2023). Effect of the glucagon-like peptide-1 receptor agonist liraglutide, compared to caloric restriction, on
appetite, dietary intake, body fat distribution and cardiometabolic biomarkers: A randomized trial in adults with
obesity and prediabetes. Diabetes, Obesity and Metabolism, 25, 2340-2350.

Winslow, D.H., Bowden, C.H., DiDonato, K.P., & McCullough, P.A. (2012). A randomized, double-blind, placebo-
controlled study of an oral, extended-release formulation of phentermine/topiramate for the treatment of
obstructive sleep apnea in obese adults. Sleep, 35(11), 1529-1539.

Tier 2 FDA-approved obesity medications (vs. placebo) in the adolescent population

Hsia, D.S., Gosselin, N., Williams, J., Farhat, N., Heyrman, L., Liang, W., Moyer, C., & Gould, E. (2020). A randomized,
double-blind, placebo-controlled, pharmacokinetic and pharmacodynamic study of a fixed-dose combination of
phentermine/topiramate in adolescents with obesity. Diabetes, Obesity and Metabolism, 22(3), 480-491.

Kelly, A.S., Bensignor, M.O., Hsia, D.S., Shoemaker, A.H., Shih, W., Peterson, C., & Varghese, S.T. (2022).
Phentermine/topiramate for the treatment of adolescent obesity. NEJM Evidence, 1(6).
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Exhibit A8 (Continued)

Included Citations by Intervention

Tier 2 FDA-approved obesity medications (vs. placebo) in the adolescent population, (cont.)
Mastrandrea, L.D., Witten, L., Carlsson Petri, K.C,, Hale, P.M., Hedman, H.K.,, & Riesenberg, R.A. (2019). Liraglutide
effects in a paediatric (7-11 y) population with obesity: A randomized, double-blind, placebo-controlled,
short-term trial to assess safety, tolerability, pharmacokinetics, and pharmacodynamics. Pediatric Obesity,

14(5), e12495.

Tier 3 FDA-approved obesity medications (vs. placebo)

Aronne, LJ., Wadden, T.A,, Peterson, C., Winslow, D., Odeh, S., & Gadde, K.M. (2013). Evaluation of phentermine
and topiramate versus phentermine/topiramate extended-release in obese adults. Obesity, 27(11), 2163-2171.

Moldovan, C.P., Weldon, AJ.,, Daher, N.S., Schneider, L. E., Bellinger, D.L., Berk, L.S., Hermé, A.C., Aréchiga, A.L,,
Davis, W.L, & Peters, W.R. (2016). Effects of a meal replacement system alone or in combination with
phentermine on weight loss and food cravings. Obesity, 24(11), 2344-2350.

Intensive health, behavioral, and lifestyle treatment for obesity

Dorling, J.L, Martin, CK., Yu, Q, Cao, W., Héchsmann, C., Apolzan, JW., Newton, R.L,, Denstel, K.D., Mire, EF., &
Katzmarzyk, P.T. (2022). Mediators of weight change in underserved patients with obesity: Exploratory
analyses from the Promoting Successful Weight Loss in Primary Care in Louisiana (PROPEL) cluster-
randomized trial. The American Journal of Clinical Nutrition, 116(4), 1112-1122.

Katzmarzyk, P.T., Martin, C.K., Newton, R.L, Apolzan, JW., Arnold, C.L, Davis, T.C., Price-Haywood, E.G., Denstel,
K.D., Mire, E.F., Thethi, T.K, Brantley, P.J., Johnson, W.D., Fonseca, V., Gugel, J., Kennedy, K.B., Lavie, C.J.,
Sarpong, D. F., & Springgate, B. (2020). Weight loss in underserved patients—A cluster-randomized trial. New
England Journal of Medicine, 383(10), 909-918.

Data Extraction

Key information for all the studies included in the meta-analyses was extracted by the research team. This
included information about project implementation, design, sample size and characteristics, and outcome
measures. After initial data extraction by one member of the research team, another member of the
research team performed a quality check review of the data to ensure accuracy.

32



Appendix Il. Meta-Analysis and Valuation of Benefits

After the systematic reviews of bariatric surgery, FDA-approved weight loss drugs, and behavioral/lifestyle
treatment, the research team conducted six meta-analyses:

e Metabolic and bariatric surgery (vs. routine care)

e Tier 1 FDA-approved obesity medications (vs. placebo)

e Tier 2 FDA-approved obesity medications (vs. placebo) in the adult population

e Tier 2 FDA-approved obesity medications (vs. placebo) in the adolescent population

e Tier 3 FDA-approved obesity medications (vs. placebo)

e Intensive health, behavioral, and lifestyle treatment for obesity

Average effect sizes were estimated for each intervention on available outcomes. These effect sizes
represent the magnitude of change in the outcome of interest in the average treated patient compared to
the average untreated patient. The larger the effect size, the greater the estimated impact the treatment
has on that outcome. For more information regarding effect sizes and WSIPP’s approach to estimating
them, see Chapter 2 in our Technical Documentation.*®

After performing these meta-analyses, WSIPP translated the benefits of four of the treatments into
monetary values:

e Metabolic and bariatric surgery (vs. routine care)

e Tier 1 FDA-approved obesity medications (vs. placebo)

e Tier 2 FDA-approved obesity medications (vs. placebo) in the adult population

e Tier 3 FDA-approved obesity medications (vs. placebo)

In the benefits valuation procedure, the key inputs from the meta-analyses were used in WSIPP’s benefit-
cost model to generate an estimate of the monetary value of the intervention’s impact on specific
outcomes over the average participant’s lifetime. For more information about how WSIPP uses inputs
from the meta-analyses in the valuation procedure, see Chapter 3 in our Technical Documentation.*

Meta-Analysis

Exhibit A9 displays the complete meta-analysis results for all six treatments.

38 Washington State Institute for Public Policy (2024). Benefit-Cost technical documentation.
39 |bid.
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Meta-analysis

Metabolic and bariatric
surgery (vs. routine care)

Tier 1 FDA-approved
obesity medications (vs.
placebo)

Tier 2 FDA-approved
obesity medications (vs.
placebo) in the adult
population

Exhibit A9
Effect Sizes of Complete Outcomes from Meta-Analyses

Outcome
Blood sugar (HbA1c)
Body fat, %*
Body mass index (BMI)
Cholesterol*
Diabetes incidence*
Diastolic blood pressure
Fasting glucose*
Fasting insulin*
HDL cholesterol
HOMA - IR*
Hypertension*
LDL cholesterol
Systolic blood pressure

Triglycerides

Waist circumference change

Weight change

Blood sugar (HbA1c)*
Body mass index (BMI)*
Death*

Hospitalization*
Weight change*

Blood sugar (HbA1c)*
Body fat, %

Body mass index (BMI)
Cholesterol

Diastolic blood pressure
Fasting glucose

Fasting insulin

HDL cholesterol

HOMA - IR

LDL cholesterol

Systolic blood pressure

Triglycerides

Waist circumference change

Weight change

34

Effect size
-0.668
-1.250
-2.471
-0.687
-0.332
-0.105
-0.706
-1.054
0.977
-0.921
-1.190
-0.711
-0.637
-0.486
-1.774
-2.417
-0.495
-0.667
-0.257
-0.335
-0.563
-0.237
-0.636
-0.145
-0.268
-0.148
-0.264
-0.183
-0.013
-0.220
-0.216
-0.312
-0.183
-0.528
-0.375

Standard error
0.254
0.078
0317
0.080
0.087
0.227
0.082
0.084
0.078
0.083
0.300
0.076
0.086
0.075
0.080
0.333
0.239
0.242
0.059
0.049
0.240
0.149
0.275
0.160
0.080
0.047
0.054
0.097
0.094
0.197
0.085
0.074
0.136
0.108
0.070


https://www.wsipp.wa.gov/BenefitCost/Program/1084
https://www.wsipp.wa.gov/BenefitCost/Program/1084
https://www.wsipp.wa.gov/BenefitCost/Program/1086
https://www.wsipp.wa.gov/BenefitCost/Program/1086
https://www.wsipp.wa.gov/BenefitCost/Program/1086
https://www.wsipp.wa.gov/BenefitCost/Program/1088
https://www.wsipp.wa.gov/BenefitCost/Program/1088
https://www.wsipp.wa.gov/BenefitCost/Program/1088
https://www.wsipp.wa.gov/BenefitCost/Program/1088

Exhibit A9 (Continued)
Effect Sizes of Complete Outcomes from Meta-Analyses

Meta-analysis Outcome Effect size Standard error
Blood sugar (HbA1c)* -0.136 0.433
Body mass index (BMI) -0.691 0.157
Cholesterol* -0.055 0.410
Diastolic blood pressure 0.011 0.463
Tier 2 FDA-approved Fasting glucose* -1.148 0.464
obesity mgdications (vs. HDL cholesterol* 0.874 0.170
placebo) in the adolescent
population HOMA - IR* -0.453 0.426
Systolic blood pressure -0.153 0.151
Triglycerides -0.357 0.153
Waist circumference change* -0.599 0.167
Weight change -0.597 0.154
Blood sugar (HbA1c)* 0.000 0.150
Body fat, %* -0.184 0.228
Body mass index (BMI)* -0.161 0.228
Tier? FDA-apprgved Diastolic blood pressure* -0.021 0.139
obesity medications (vs. )
placebo) Fasting glucose* -0.071 0.141
Systolic blood pressure* -0.123 0.139
Waist circumference change* -0.314 0.139
Weight change -0.247 0.119
Intensive health, Internalizing behavior symptoms* -0.133 0.073
behavioral, and lifestyle Waist circumference change* -0.527 0.079
treatment for obesity Weight change* -0.431 0078

Notes:
All models were random-effects models unless otherwise denoted by an (*) in which a fixed-effect model was used.
Effect sizes that are in bold are statistically significant at the p = 0.05 level.

Valuation of Benefits

WSIPP’s benefit-cost model uses information about outcomes typically experienced by individuals
involved in an intervention to represent what would have happened to these individuals in the absence of
the treatment intervention. The model uses inputs from the meta-analyses to assign a monetary value to
the benefits of the intervention. Then, those monetary benefits are categorized into four different
perspectives based on who receives them:

1) The benefits that accrue to people who are treated;

2) Those received by federal, state, and local taxpayers;

3) The direct benefits received by other members of society; and
4) The indirect benefits received by society.

Benefits for taxpayers include reductions in government spending. For this category, we separately
examined benefits at the federal, state, and local levels. This breakout of results is shown in Exhibit A10.
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https://www.wsipp.wa.gov/BenefitCost/Program/1087
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https://www.wsipp.wa.gov/BenefitCost/Program/1087
https://www.wsipp.wa.gov/BenefitCost/Program/1089
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https://www.wsipp.wa.gov/BenefitCost/Program/1083

Exhibit A10
Valuation of Benefits

Benefits resulting from

Average
Program name \;tiregt WL
9 P benefits

age Participants Taxpayers

Indirect
Federal State Local

Metabolic and
bariatric surgery
(vs. routine
care)

Tier 1 FDA-
approved
obesity 69 $1,971 $22 $466 $55 $0 $514 $913
medications (vs.

placebo)

Tier 2 FDA-

approved

obesity

medications (vs. 43 $10,637 $6,310 $2,132 $676 $393 $750 $377
placebo) in the

adult

population

Tier 3 FDA-

approved

obesity 46 $7,435 $4,383 $1,490 $472 $273 $536 $282
medications (vs.

placebo)

45 $26,804 $11,740 $5,094 $1,614  $658 $5,325 $2,373

Specifically for outcomes related to obesity and diabetes, WSIPP’s model uses an incidence-based costing
approach to look at the long-term economic implications. For these health outcomes, WSIPP’s model
begins by analyzing the epidemiology of each health condition to produce estimates of the current 12-
month prevalence. An estimate of the current prevalence of each disorder is central to the benefit-cost
model because, for dichotomously measured outcomes, it becomes the “base rate” to which program or
policy effect sizes are applied to calculate the change in the number of avoided health “units” caused by
the program, over the lifetime following treatment. For more information on the valuation of outcomes in
WSIPP's model related to obesity and diabetes, see Section 4.7 of our Technical Documentation.*

Four parameters enter the model to enable an estimate of the current prevalence of each health condition
from age one to age 100:

e Lifetime prevalence: the percentage of the population that has a specific health condition at some
point during their lifetime;

e Age of onset: the age of onset of the specific health condition;

e Persistence: the persistence of the specific health condition, given onset; and

e Death (survival): the probability of death by age, after the age of treatment by a program.

The values of the input parameters used can be found in Exhibit 4.7.1 in our Technical Documentation.*’

40 bid.
41 bid.

36


https://www.wsipp.wa.gov/BenefitCost/Program/1084
https://www.wsipp.wa.gov/BenefitCost/Program/1084
https://www.wsipp.wa.gov/BenefitCost/Program/1084
https://www.wsipp.wa.gov/BenefitCost/Program/1084
https://www.wsipp.wa.gov/BenefitCost/Program/1086
https://www.wsipp.wa.gov/BenefitCost/Program/1086
https://www.wsipp.wa.gov/BenefitCost/Program/1086
https://www.wsipp.wa.gov/BenefitCost/Program/1086
https://www.wsipp.wa.gov/BenefitCost/Program/1086
https://www.wsipp.wa.gov/BenefitCost/Program/1088
https://www.wsipp.wa.gov/BenefitCost/Program/1088
https://www.wsipp.wa.gov/BenefitCost/Program/1088
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https://www.wsipp.wa.gov/BenefitCost/Program/1088
https://www.wsipp.wa.gov/BenefitCost/Program/1088
https://www.wsipp.wa.gov/BenefitCost/Program/1088
https://www.wsipp.wa.gov/BenefitCost/Program/1089
https://www.wsipp.wa.gov/BenefitCost/Program/1089
https://www.wsipp.wa.gov/BenefitCost/Program/1089
https://www.wsipp.wa.gov/BenefitCost/Program/1089
https://www.wsipp.wa.gov/BenefitCost/Program/1089

WSIPP’s benefit-cost model assigns a monetary value to improvements in health outcomes, in part, with
linkages between health conditions and other outcomes to which a monetary value can be estimated. The
parameters for these linkages are obtained by a meta-analytic review of relevant research literature. For

example, we estimate the relationship between diabetes and entering a nursing home by meta-analyzing
the most credible studies addressing this topic.

For further information, contact:
Morgan Spangler at 360.664.9807, morgan.spangler@wsipp.wa.gov Document No. 26-09-3401

Suggested Citation: Spangler, M., McFeely, M., & Hardenbergh, L. (2026). A review of obesity treatments (Document
Number 26-09-3401). Olympia: Washington State Institute for Public Policy.

. Washington State Institute for Public Policy

The Washington State Legislature created the Washington State Institute for Public Policy in 1983. A Board of Directors—
representing the legislature, the governor, and public universities—govermns WSIPP and guides the development of all activities.
WSIPP's mission is to carry out practical research, at legislative direction, on issues of importance to Washington State.
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