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Abstract
We evaluated the statewide burden of obesity and its complications among government and state funded programs (Medicare and
Medicaid) and commercial insurance.
We calculated the prevalence of obesity and the prevalence of relevant comorbidities among different demographic groups and

based on health insurance, among adults (18–65 years old) who visited a statewide health network in the state of Rhode Island, in
2017.
The overall prevalence of obesity among 74,089 individuals was 38.88% [Asians 16.77%,Whites 37.49%, Hispanics 44.23%, and

Blacks 48.44%]. Medicare or Medicaid beneficiaries were 26% and 27%, respectively, more likely to have obesity than those who
had commercial insurance (Odds Ratio:1.26, 95% confidence interval [CI]:1.20–1.32; Odds Ratio:1.27, 95%CI:1.22–1.32).
Moreover, Medicaid and Medicare beneficiaries with obesity had a higher prevalence of diabetes compared with privately insured
with obesity (10.58% and 10.44% vs 4.45%). Medicare beneficiaries with obesity had a statistically higher prevalence of ischemic
heart disease (4.34%, 95%CI: 3.77–4.91) than privately insured (3.21%, 95%CI: 2.94–3.47).
Based on statewide data among 18 to 65 years old adults, Medicare and Medicaid provide health coverage to 40% of individuals

with obesity and 46% of those with the obesity-related comorbidities and complications. State and federal health care programs
need to support and expand obesity-related services and coverage.

Abbreviations: BMI = Body Mass Index, CI = confidence interval, ICD = International Classification of Diseases, OR = Odds
Ratio, RI = Rhode Island, SD = standard deviation, ZCTA = Zip Code Tabulation Area.
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1. Introduction

The prevalence of obesity has nearly tripled the last decades
worldwide, with an estimate of 1.9 billion adults being
overweight.[1] Although obesity was a major burden in high-
income countries, it has now become a pandemic.[1] During 2017
to 2018 in the US alone, the age-adjusted prevalence of obesitywas
about 42.4% among adults with the highest prevalence among
those aged between 40 and 59 years.[2] It is projected that by 2030,
1 in 2 American adults will have obesity with all states having an
adult obesity prevalence of at least 35%.[3] Also, obesity is
associatedwith comorbidities, including diabetes,[4] ischemicheart
disease,[5] hypertension,[6] atrial fibrillation,[7] and dyslipidemia,[8]

as well as with increased health needs[9] and medical costs.[10]

The aggregate medical costs of obesity are estimated to be more
than $200 billion annually,[11] and Medicare and Medicaid pay for
nearly half of the direct medical costs of obesity.[10] Medicare
provideshealthcoverage to thoseover65yearsoldand to individuals
under65yearswhohaveadisability,whileMedicaidprovideshealth
coverage to low income individuals.[12] Medicare is fully funded by
the federal government, while Medicaid is cofinanced by the states
and at 23.16% to 50% by the federal government.[13]

The association of obesity with low-income populations has
been highlighted in several studies.[14] However, the present
study focuses specifically on the association of health care
insurance with obesity and obesity-related comorbidities. Low
income populations in the US have limited access to commercial
insurance and are uninsured or are beneficiaries of Medicare and
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Medicaid. As the accessibility to healthcare is limited for
economic minorities, their health burdens are increased. Preven-
tion and intervention strategies could help reduce the obesity
burden in low income populations and decrease the incidence of
obesity related comorbidities.
The aim of this study was to utilize the electronic medical

record database of the largest health care network in Rhode
Island (RI), in order to evaluate the burden of obesity and obesity-
related comorbidities on individuals, based on health insurance
coverage (Medicare, Medicaid, or commercial) and demographic
characteristics.

2. Method

2.1. Data extraction

The study was approved by the Rhode Island Hospital
Institutional Review Board (IRB #009018) in 2019, and data
were collected from 3 hospitals that belong to the largest
statewide hospital network in RI, for the year 2017. This cross-
sectional study was performed in line with the STROBE
(Strengthening the Reporting of Observational Studies in
Epidemiology) statement.[15] In this study we included adult
individuals between 18 and 65 years old. Body mass index (BMI)
scores, International Classification of Diseases (ICD)-10 visit
diagnosis, zip code and demographic characteristics such as
gender, age, race, and ethnicity, and type of health care insurance
(Medicaid, Medicare, or commercial) were included in the data
collected. All private health insurances were aggregated into a
commercial coverage group, while Medicaid and Medicare
coverage remained in separate groups. Medicaid is a free or low-
cost health coverage for people who fulfill low income criteria
and aged between 19 and 65 years.[12] Medicare is available for
people older than 65 years old, but also for younger people with
disabilities or people with end stage renal disease, who need
dialysis or transplant.[12] Visits from pregnant women (ICD-10
codes O00-O9A) and subjects with missing data were excluded
for our analysis and all data were de-identified.

2.2. Prevalence of obesity and obesity-related
comorbidities

Obesity was defined based on the World Health Organization
(WHO) definition of BMI ≥30kg/m2.[16] We stratified the sample
using the following age groups: 18 to 35, 35 to 50, 50 to 65 years,
and all estimates were age-adjusted unless otherwise specified.
The overall age-adjusted prevalence of obesity was calculated for
the study population, using the direct standardizationmethod.[17]

The study population was then sub-grouped based on race and
ethnicity, gender, age, and type of health insurance.We examined
diabetes, hypertension and ischemic heart disease as obesity-
related comorbidities, as these were the most frequently reported
visit diagnoses in our sample. We also calculated the prevalence
of the above obesity-associated complications among Medicare,
Medicaid, and commercially insured and we examined the
differences among gender, race, and age by insurance type.

2.3. Association of obesity with demographics

A multivariate logistic regression was implemented to estimate
odds ratios and examine the association of obesity with the above
demographics and comorbidities. We also sub-grouped the study
population based on race and performed a sub-analysis per group
2

to examine the differences between each race. Statistical analysis
was performed using Stata/SE 15 (StataCorp, College Station,
TX). The significance level was set at P< .05.
2.4. Correlation of prevalence of obesity with insurance

Pearson correlation was performed to evaluate the relationship
between obesity and health care insurance. We created
choropleth maps, in ArcGIS Pro 2.2.0 (ESRI, Redlands, CA),
to visualize the prevalence of obesity and the distribution of the
different types of health insurance, in RI. First, we converted zip
codes to Zip Code Tabulation Areas (ZCTAs), using the
crosswalk provided by the UDS Mapper,[18] and then we
calculated the prevalence of obesity by ZCTA. ZCTAs are
generalized representations of the USPS zip codes[19] and were
developed by the U.S. Census Bureau.
3. Results

3.1. Sample and overall demographic data

In total, 74,089 subjects with a mean BMI of 29.34 (standard
deviation [SD]: 7.21, range: 10.77–95.94) were included in this
analysis. Individuals with obesity had a mean BMI of 36.41 (SD:
6.06), compared to a mean BMI of 24.84 (SD: 3.13) for the
individuals without obesity. We calculated the overall adjusted
prevalence of obesity (38.88%) and detailed study population
characteristics are given inTable 1.Hispanic andBlack individuals
had a statistically significant higher obesity prevalence thanWhite
and Asian (Table 1). Compared to White subjects, Black and
Hispanics were 38% and 18%, respectively, more likely to have
obesity (Odds Ratio [OR]:1.38, 95% confidence interval
[CI]:1.30–1.46; OR:1.18, 95% CI:1.13–1.24), while Asians were
66% less likely (OR:0.34, 95%CI:0.28–0.40) (Table 2). Although
the overall prevalence of obesity was higher among men than
women (40.60%, 95% CI: 40.00–41.20 vs 37.85%, 95% CI:
37.42–38.28), Black and Hispanic men were less likely to have
obesity than Black andHispanic women (OR:0.55, 95%CI:0.49–
0.61; OR:0.82, 95% CI:0.75–0.89, respectively) (see Table S1,
Supplemental Content, http://links.lww.com/MD/E477, which
shows the association of demographic and obesity-related
comorbidities by race/ethnicity).

3.2. Demographic data based on health insurance
coverage

Medicaid and Medicare provided health coverage to 39.73% of
individuals with obesity. The prevalence of obesity among
subjects with commercial insurance was 36.04% (95% CI:
35.60–36.47), while subjects with Medicaid and Medicare
coverage had a higher prevalence of 43.71% and 43.91%,
respectively (95% CI: 42.93–44.49; 95% CI: 42.75–45.08). As
shown in Table 2, individuals with Medicaid or Medicare were
27% or 26%, respectively, more likely to have obesity compared
with individuals with commercial health insurance (OR:1.27,
95% CI:1.22–1.32; OR:1.26, 95% CI:1.0–1.32, respectively).
However, when subgrouping by race, obesity was not associated
with health insurance among Black and Asians (see Table S1,
Supplemental Content, http://links.lww.com/MD/E477). Also, in
Table 3, we present the prevalence of obesity according to
demographic characteristics by health insurance. The differences
were statistically significant among women, Whites, Hispanics,
and among all age groups.
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Table 1

Study population characteristics, 2017.

Sample Size Sample %
Crude

obesity prevalence %

Age-adjusted
obesity prevalence

% (95% CI)

Overall 74,089 38.88 38.88 (25.37–54.34)
Gender
Females 48,547 65.53 37.60 37.85 (37.42–38.28)
Males 25,542 34.47 41.31 40.60 (40.00–41.20)

∗

Race/Ethnicity
White or Caucasian 53,635 72.39 37.85 37.49 (37.08–37.89)†2,3,4

Hispanic or Latino 9,815 13.25 43.61 44.23 (43.22–45.24)†1,3,4

Black or African American 6,102 8.24 47.69 48.44 (47.18–49.71)†1,2,4

Asian 948 1.28 17.30 16.77 (14.28–19.27)†1,2,3

Age
18–35 18,937 25.56 30.05 (29.40–30.70)‡2,3

35–50 20,935 28.26 41.39 (40.73–42.06)‡1

50–65 34,217 46.18 42.22 (41.70–42.75)‡1

Health Insurance
Commercial 45,802 61.82 36.05 36.04 (35.60–36.47)x2,3

Medicaid 16,564 22.36 43.01 43.71 (42.93–44.49)x1

Medicare 9,461 12.77 45.66 43.91 (42.75–45.08)x1

∗
Significantly different from females.

† Significantly different from 1White, 2Latino, 3Black, 4Asian.
‡ Significantly different from the 118 to 35, 235 to 50, 350 to 65 age group.
x Significantly different from 1Commercial, 2Medicaid, 3Medicare health insurance.
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3.3. Geolocation of distribution of health insurance and
obesity

In order to further evaluate the association between health
insurance and obesity, we examined whether the prevalence of
obesity was correlated with the distribution of each health
insurance depending on geolocation. The Pearson correlation
results showed that there was a moderate negative association
between the prevalence of obesity and commercial insurance
(r=�0.4718, P< .001), a strong positive association with
Table 2

Association of demographics and obesity-related comorbidities.

Odds Ratio 95% confidence interval

Race/Ethnicity
White or Caucasian Reference
Hispanic or Latino 1.18x 1.13–1.24
Black or African American 1.38x 1.30–1.46
Asian 0.34x 0.28–0.40

Gender
Female Reference
Male 1.04† 1.01–1.07

Age
18–35 Reference
35–50 1.62x 1.55–1.69
50–65 1.56x 1.50–1.63

Health Insurance
Commercial Reference
Medicaid 1.27x 1.22–1.32
Medicare 1.26x 1.20–1.32

Diabetes
∗

2.28x 2.11–2.46
Hypertension

∗
1.97x 1.84–2.10

Ischemic heart disease
∗

1.31x 1.20–1.44
∗
Reference: No.

†P< .05, xP< .001.
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Medicaid (r=0.5166, P< .001), and a small positive association
with Medicare (r=0.2394, P= .0360). In Figure 1, the darker
color represents a higher prevalence of obesity by zip code, while
a bigger shape of circle represents a greater proportion of (a)
commercial, (b) Medicaid, and (c) Medicare health insurance
coverage. Interestingly, areas with high prevalence of obesity had
a high percentage of individuals with Medicaid and a low
percentage of individuals with commercial insurance.

3.4. Association of obesity with comorbidities (overall and
based on health insurance)

We examined the association of obesity with major obesity-
related comorbidities: diabetes, hypertension, and ischemic heart
disease in our overall sample. We found that individuals with a
diagnosis of diabetes were 2.28 times more likely to have obesity
compared with subjects without a diagnosis of diabetes
(OR:2.28, 95% CI:2.11–2.46), with the highest odd ratio among
Asians (OR:4.02, 95% CI:2.17–7.45). The prevalence of obesity
was 60.56% among people with diabetes and 37.86% among
people without (Table 4). Individuals with a diagnosis of
hypertension were more likely to have obesity (OR:1.97, 95%
CI:1.84–2.10), compared with individuals without hypertension,
independently of race and the prevalence of obesity was 61.66%
among people with hypertension and 37.83% among people
without hypertension. The prevalence of obesity was 49.65%
among people with ischemic heart disease and 38.66% among
people without (Table 4) and when subgrouping by race, obesity
was associated with ischemic heart disease only among Whites
(OR:1.31, 95% CI:1.18–1.43) (see Table S1, Supplemental
Content, http://links.lww.com/MD/E477).
When looking at the prevalence of obesity by obesity-related

comorbidities and health insurance, we found that people with
commercial health insurance without any of the examined
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Figure 1. Choropleth map of the age-adjusted prevalence of obesity among adults and the distribution of the (A) commercial health insurance, (B) Medicaid and (C)
Medicare, at the Zip Code Tabulation Area level in Rhode Island.

Table 3

Prevalence of obesity by demographics and health insurance.

Obesity
prevalence %

95% confidence
interval

Gender by Insurance
Female - commercial 33.71 33.18–34.23
Female - Medicaid 45.62 44.61–46.62
Female - Medicare 45.83 44.31–47.35
Male - commercial 40.65 39.85–41.45
Male - Medicaid 40.55 39.31–41.80
Male - Medicare 41.27 39.45–43.09

Race by Insurance
White - commercial 35.44 34.97–35.92
White - Medicaid 42.22 41.15–43.29
White - Medicare 43.05 41.57–44.52
Black - commercial 48.66 46.61–50.71
Black - Medicaid 48.08 46.03–50.13
Black - Medicare 49.85 46.38–53.33
Hispanic - commercial 40.67 38.65–42.69
Hispanic - Medicaid 46.84 45.31–48.37
Hispanic - Medicare 45.84 43.15–48.52
Asian - commercial 13.89 10.81–16.97
Asian - Medicaid 19.42 14.34–24.50
Asian - Medicare 21.49 13.70–29.28

Age by Insurance
18 to 35 - commercial 26.00 25.21–26.80
18 to 35 - Medicaid 37.24 36.01–38.50
18 to 35 - Medicare 35.76 32.63–39.00
35 to 50 - commercial 38.43 37.61–39.27
35 to 50 - Medicaid 47.26 45.88–48.64
35 to 50 - Medicare 46.94 44.74–49.15
50 to 65 - commercial 40.13 39.47–40.80
50 to 65 - Medicaid 45.12 43.84–46.41
50 to 65 - Medicare 46.58 45.38–47.78
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comorbidities had a statistically significant lower prevalence of
obesity than individuals with Medicaid or Medicare, but the
differences were not statistically significant among people with
obesity-related comorbidities (Table 4).

3.5. Prevalence of diabetes, hypertension, and ischemic
heart disease among individuals with obesity based on
health insurance coverage

Then, we evaluated we detail the association of obesity-related
comorbidities and complications, separately, among individuals
with obesity based on health insurance coverage (Table 5).
Overall, we found that the prevalence of comorbidities was
16.39% (95% CI: 15.98–16.81) among individuals with obesity
and 8.41% (95% CI: 8.15–8.67) among those without obesity.
Importantly, Medicaid andMedicare provide health insurance to
46.47% of individuals with obesity and obesity-related comor-
bidities and complications.
Looking at diabetes, individualswith commercial insurance had a

statistically lower prevalence (4.45%, 95% CI: 4.13–4.76),
compared to beneficiaries of Medicare and Medicaid with obesity.
Among individuals with obesity and Medicare coverage, the
prevalence of diabetes was 10.44% (95% CI: 9.49–11.39) and
10.58% among individuals with obesity and Medicaid (95% CI:
9.81–11.35). Among beneficiaries of Medicaid with obesity, men
had a higher prevalence of diabetes than women, Black and
Hispanics had a higher prevalence than Whites and the prevalence
was increasing with age.
The prevalence of hypertension among individuals with obesity

was independent of health insurance.However,we found thatmen
with obesity had a higher prevalence of hypertension than women
(Table5).Amongbeneficiaries ofMedicaidwithobesity, Blackhad
a higher prevalence of hypertension than Whites (12.05%, 95%



Table 4

Prevalence of obesity by comorbidities and health insurance.

Obesity prevalence % 95% confidence interval

Diabetes
No 37.86 37.50–38.21
Yes 60.56 58.76–62.36

Diabetes by Insurance
No - commercial 35.28 34.84–35.72
No - Medicaid 42.28 41.48–43.09
No - Medicare 42.41 41.20–43.31
Yes - commercial 64.12 61.42–66.82
Yes - Medicaid 62.19 59.28–65.09
Yes - Medicare 65.67 61.63–69.71

Hypertension
No 37.83 37.48–38.19
Yes 61.66 59.71–63.61

Hypertension by Insurance
No - commercial 34.75 34.30–35.19
No - Medicaid 42.76 41.96–43.56
No - Medicare 42.99 41.77–44.20
Yes - commercial 59.80 57.83–61.77
Yes - Medicaid 57.19 53.97–60.40
Yes - Medicare 57.90 54.16–61.64

Ischemic heart disease
No 38.66 38.31–39.01
Yes 49.65 44.07–55.23

Ischemic heart disease by Insurance
No - commercial 35.70 35.26–36.14
No - Medicaid 43.51 42.72–44.30
No - Medicare 43.68 42.49–44.88
Yes - commercial 49.53 46.55–52.50
Yes - Medicaid 50.59 45.53–55.65
Yes - Medicare 50.30 45.72–54.87
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CI:10.12–13.99 vs 7.24%, 95% CI:6.29–8.18), and people
between 50 and 65 years old had the highest prevalence
(12.43%, 95% CI:11.16–13.70), while those between 18 and
35 years the lowest (2.54%, 95% CI:1.88–3.21).
Medicare beneficiaries with obesity had a statistically higher

prevalence of ischemic heart disease than the privately insured
(4.34%, 95% CI: 3.77–4.91 vs 3.21%, 95% CI:2.94–3.47).
Among women with obesity, those with commercial insurance
had a lower prevalence of ischemic heart disease (1.08%, 95%
CI:0.88–1.27) compared to those with Medicaid and Medicaid
(1.74%, 95% CI:1.31–2.16 and 2.65%, 95% CI:2.08–3.23).
Also, White Medicare beneficiaries with obesity had a higher
prevalence of ischemic heart disease compared with White
commercially insured with obesity (4.90%, 95% CI: 4.19–5.61
vs 3.56%, 95% CI:3.25–3.87). The prevalence of ischemic heart
disease was higher between men with obesity than women with
obesity, and was higher between Whites than Black and
Hispanics.
4. Discussion

Expanding Medicaid services to provide treatment for obesity
could be cost effective[20] and Medicare programs, such as the
BieneStar intensive behavior therapy, can help weight loss.[21]

Therefore, a core element of the Center for Medicare and
Medicaid Services (CMS) is to offer weight screening and
counseling services for healthy eating and physical activity.[22]

We evaluated the impact of obesity between federal and state
5

programs (Medicare andMedicaid) and commercial insurance in
adults 18 to 65 years old. Interestingly, those insured by
Medicare and Medicaid have greater odds of having obesity
compared to those under commercial insurance.
Overall, in our statewide sample of over 74,000 individuals,

almost 1 in 2 individuals withMedicaid orMedicare had obesity.
Medicaid and Medicare are funded by the states and the federal
government and beneficiaries of these insurance plans are people
who fulfill low-income criteria. Studies have shown that
individuals with low-income tend to have higher prevalence of
obesity.[14] Moreover, when we examined the relation of obesity
and health insurance in space, we identified a strong positive
correlation between areas with high prevalence of obesity and
high proportion of individuals on Medicaid. In 2013, Medicaid
paid 8% to 23% of costs for nonelderly adults with severe
obesity[20] and states have investigated innovative ways to
improve access to obesity-related services for Medicaid benefi-
ciaries.[23] For example, among Medicaid beneficiaries who
enrolled into theWeightWatchers program, 1 in 5 lost a clinically
significant amount of weight (i.e., 5% or more of initial body
weight) with those who attended multiple meetings more likely to
lose weight.[24]

In some states, Medicaid covers obesity treatment, such as
nutritional consultation, weight loss medications, and bariatric
surgery,[13,25] while a new protocol for intensive behavioral
therapy has been made available for practitioners.[26] It is
reasonable for statewide interventions to focus on specific areas
and the use of geographic information system can help identify
areas where obesity rates are high and allows for the formulation
of focused strategies to prevent and manage obesity.[27] For
example, a sense of community supports individuals engaging
with one another to offer needed social support for activities such
as exercise and healthy eating.[28] The use of community settings
such as community centers, parks, places of worship, grocery
stores, and schools can assist in achieving sustainability while
simultaneously meeting the objective of creating culturally-
tailored interventions.[29] For Medicare beneficiaries, a recent
study shows that expansion of health insurance for combating
obesity among elderly Medicare beneficiaries could lead to 23
billion in savings over 10 years.[30] A more local-level approach
could increase the uptake of weight loss programs, such as
intensive behavioral therapy, and this practice could also apply to
all Medicare and Medicaid beneficiaries as well.
Understanding the demographic characteristics of obesity can

also help tailor interventions. A key finding from our study
highlights the documented excess burden of obesity in ethnic
groups such as Blacks and Hispanics. Obesity has dispropor-
tionally affected racial minority groups, with Hispanics and non-
Hispanic Black having higher odds of obesity and obesity-related
diseases.[31] Although obesity rates are lower in Asians in
comparisonwith other ethnic groups in the US, it has also become
an epidemic.[32] The age-adjusted prevalence of obesity in non-
Hispanic Black and Hispanics in RI was 49% and 44%,
respectively, which is similar to national estimates.[2] Within
these two groups, women were more likely have obesity when
compared to men. In this regard, targeted interventions that offer
a sense of community and social support for these ethnic groups
may be proven of benefit.[33] Moreover, interventions such as
family involvement can improve reduction of body weight for
both non-Hispanic Black and Hispanics in intervention set-
tings.[34] Since the built environment can play a major role on an
individual’s health behavior choices,[35,36] interventions aiming
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Table 5

Prevalence of obesity-related comorbidities among individuals with obesity and different health insurance coverage.

Diabetes
prevalence %
(95% CI)

Hypertension
prevalence %
(95% CI)

Ischemic heart disease
prevalence %
(95% CI)

Total
Commercial 4.45 (4.13–4.76) 8.38 (7.96–8.79) 3.21 (2.94–3.47)
Medicaid 10.58 (9.81–11.35) 8.96 (8.23–9.68) 3.49 (3.01–3.97)
Medicare 10.44 (9.49–11.39) 8.21 (7.36–9.06) 4.34 (3.77–4.91)

Gender by Insurance
Female - commercial 3.45 (3.10–3.79) 6.54 (6.07–7.01) 1.08 (0.88–1.27)
Female - Medicaid 9.39 (8.49–10.29) 7.71 (6.87–8.54) 1.74 (1.31–2.16)
Female - Medicare 8.88 (7.69–10.06) 6.60 (5.66–7.54) 2.65 (2.08–3.23)
Male - commercial 6.20 (5.60–6.81) 11.61 (10.80–12.41) 6.86 (6.23–7.48)
Male - Medicaid 12.71 (11.28–14.14) 11.18 (9.83–12.54) 6.74 (5.63–7.86)
Male - Medicare 13.02 (11.44–14.60) 10.58 (9.07–12.10) 7.10 (5.96–8.24)

Race by Insurance
White - commercial 4.22 (3.88–4.55) 8.57 (8.10–9.03) 3.56 (3.25–3.87)
White - Medicaid 8.25 (7.26–9.25) 7.24 (6.29–8.18) 4.61 (3.82–5.40)
White - Medicare 8.87 (7.80–9.93) 7.02 (6.08–7.96) 4.90 (4.19–5.61)
Black - commercial 5.78 (4.41–7.15) 10.37 (8.60–12.15) 1.89 (1.08–2.71)
Black - Medicaid 11.01 (9.15–12.87) 12.05 (10.12–13.99) 1.79 (0.99–2.60)
Black - Medicare 17.08 (13.39–20.77) 14.08 (10.73–17.43) 2.81 (1.55–4.07)
Hispanic - commercial 6.33 (4.80–7.85) 7.96 (6.27–9.66) 1.99 (1.09–2.88)
Hispanic - Medicaid 12.77 (11.32–14.22) 8.96 (7.72–10.21) 2.14 (1.49–2.78)
Hispanic - Medicare 12.11 (9.76–14.45) 8.85 (6.58–11.11) 2.90 (1.60–4.20)
Asian - commercial 7.94 (2.12–13.76) 4.95 (0.02–9.89) 5.84 (0.24–11.43)
Asian - Medicaid 18.69 (8.43–28.95) 15.23 (5.71–24.75) 3.85 (0.00–8.75)
Asian - Medicare 15.98 (2.45–29.51) 1.92 (0.00–5.54) 1.19 (0.00–5.54)

Age by Insurance
18 to 35 - commercial 2.51 (1.95–3.07) 2. 71 (2.13–3.29) 0.07 (0.00–0.16)
18 to 35 - Medicaid 4.86 (3.95–5.76) 2.54 (1.88–3.21) 0.28 (0.06–0.50)
18 to 35 - Medicare 4.52 (2.20–6.83) 4.19 (1.96–6.42) 0.65 (0.00–1.54)
35 to 50 - commercial 3.56 (3.05–4.07) 6.90 (6.20–7.60) 1.56 (1.22–1.90)
35 to 50 - Medicaid 8.81 (7.67–9.95) 7.38 (6.33–8.43) 1.81 (1.28–2.35)
35 to 50 - Medicare 9.77 (7.85–11.69) 6.19 (4.63–7.75) 2.50 (1.49–3.51)
50 to 65 - commercial 5.74 (5.25–6.24) 11.50 (10.82–12.18) 5.43 (4.95–5.92)
50 to 65- Medicaid 13.90 (12.57–15.23) 12.43 (11.16–13.70) 5.75 (4.86–6.65)
50 to 65 - Medicare 13.18 (11.98–14.37) 11.01 (9.90–12.11) 6.90 (6.00–7.79)
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to promote access to physical activity and healthy diet among
groups with higher prevalence of obesity are needed.[37]

Obesity-related diseases lead to increased use of health
services.[9] Previous studies have shown that patients with
obesity had a higher mean of primary care visits compared with
patients without obesity,[38] which is associated with increased
health care costs.[10] However, the association of obesity and
obesity-related complications in individuals with Medicaid and
Medicare coverage is less well studied. Although the burden of
comorbidities after bariatric surgeries among Medicaid, Medi-
care and privately insured patients with obesity has been
documented,[39] there is insufficient literature on the association
of obesity and obesity-related comorbidities with health care
insurance status. Staiano et al,[40] found that among adolescents
those with Medicaid were more likely to have elevated blood
pressure than those with commercial insurance. Also, Tyrrell
et al,[41] examined 33 obesity-related medical conditions among
people with obesity and found that Medicare beneficiaries had
the highest prevalence of obesity-related comorbidities. We
explored the association of specific medical conditions with
obesity such as diabetes, hypertension, and ischemic heart
disease. Our results indicate that people with any of these
6

conditions irrespective of age or gender, had higher prevalence of
obesity compared to people without the respective medical
conditions.
Also, we found that Medicaid and Medicare beneficiaries with

obesity had a statistically significant higher prevalence of diabetes
compared with commercially insured. This finding further
underscores the burden that obesity puts on noncommercial
insurance. Reducing weight can help in improving quality of life
and weight loss has been associated with reduction of mortality
among those living with diabetes[42] and improving access to such
health care services is particularly important for those on
Medicaid and Medicare.
The generalizability of our findings should be considered. In

this regard, our sample seems representative. Our estimate is
similar to the nationwide prevalence of obesity reported in 2017
to 2018,[2] but greater than the prevalence of obesity estimated
for RI in 2017 by the Centers of Disease Control and
Prevention.[43] Importantly, the sample size of our study increases
the external validity of our model and make our findings more
robust. Age-adjusted prevalence of obesity in RI among adults
between 18 and 65 years of age who sought medical care was
estimated to be nearly 40%. Based on Centers of Disease Control
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and Prevention data, the age-adjusted prevalence of adult obesity
in 2017 for the state of RI was 30%.[43] Notably, we included
only adult subjects younger than 65 years old, to minimize
nonindicative BMI values, as studies have shown that in certain
populations, such as the elderly, the diagnostic accuracy of BMI is
poor.[44] Also, despite the shortcomings of administrative data, a
strength of using data extracted from the largest health care
system in RI is that it enabled us to calculate more accurate
estimates of the prevalence of obesity at the individual level,
compared with data from aggregate databases. Moreover,
processing data from a large sample of health records leads to
more reliable results compared to self-report data, according to
studies that have shown that both men and women tend to over-
report their height and under-report their weight.[45]

In addition to these considerations for the generalization of our
findings, the main limitation of this study is that since this is a
cross-sectional study, causality cannot be tested. Also, we used
ICD-10 codes to categorize individuals with diabetes, hyperten-
sion or ischemic heart disease, rather than questionnaires like
most studies. Finally, even though BMI is widely used to study
obesity is not an ideal indicator of obesity,[46] and using electronic
health records, there is a possibility of bias towards individuals
seeking healthcare.
5. Conclusion

This statewide analysis supports that obesity contributes to the
understanding of how factors, such as health insurance, race, and
ethnicity, are associated with obesity and obesity-associated
medical comorbidities. Moreover, we found that Medicare and
Medicaid provide health coverage to 40% of individuals with
obesity and to 45% of individuals with obesity-related
comorbidities and complications. Because obesity is a major
public health issue, it is important to identify the factors
associated with increased obesity rates in order to design better
public health intervention strategies, such as culturally-tailored
interventions that are sustainable, and can ensure long-term
weight management for ethnic populations. Also, Medicare and
Medicaid policies should extend preventive measures and
treatments against obesity and reducing the burden of obesity
and obesity-related conditions.
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