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Abstract

Background/Objectives: Obesity is a pressing health concern within the United States (US).
Obesity medicine “diplomates” receive specialized training, yet it is unclear if their accessibility
and availability adequately serves the need. The purpose of this research was to understand how
accessibility has evolved over time and assess the practicality of serving an estimated patient
population with the current distribution and quantity of diplomates.

Methods: Population-weighted Census tracts in US counties were mapped to the nearest facility
on a road network with at least one diplomate who specialized in adult (including geriatric) care
between 2011 and 2019. The median travel time for all Census tracts within a county represented
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the primary geographic access measure. Availability was assessed by estimating the number of
diplomates per 100 000 patients with obesity and the number of facilities able to serve assigned
patients under three clinical guidelines.

Results: Of the 3 371 diplomates certified since 2019, 3 036 were included. The median travel
time (weighted for county population) fell from 28.5 minutes [IQR: 13.7, 68.1] in 2011 to 9.95
minutes [IQR: 7.49, 18.1] in 2019. There were distinct intra- and inter-year travel time variations
by race, ethnicity, education, median household income, rurality, and Census region (all £<.001).
The median number of diplomates per 100 000 with obesity grew from 1 [IQR: 0.39, 1.59] in
2011 to 5 [IQR: 2.74, 11.4] in 2019. In 2019, an estimated 1.7% of facilities could meet the
recommended number of visits for all mapped patients with obesity, up from 0% in 2011.

Conclusions: Diplomate geographic access and availability has improved over time, yet there is
still not a high enough supply to serve the potential patient demand. Future studies should quantify
patient-level associations between travel time and health outcomes, including whether the number

of available diplomates impacts utilization.

Introduction

The prevalence of adult obesity in the United States (US) now exceeds 40%, and

patients with obesity are at higher risk for various diseases including type 2 diabetes,
cardiovascular disease, cancers, and the novel coronavirus disease (COVID-19), among
others.1- Yet, key facets of obesity medicine such as the basic disease pathophysiology,
prevention methodologies, and best practices for working with patients with obesity may
be underrepresented within the medical school curriculum.®-8 This is further evident in
board certification exams, the majority of which only mention related terminology and not
obesity itself.® The American Board of Obesity Medicine (ABOM) provides an additional
certification pathway for clinicians beyond traditional medical training through either 60
hours of continuing medical education (CME) credits or an obesity medicine fellowship
with at least 500 hours of obesity-specific training.19-11 Both pathways require an exam
that includes topics such as the “basic concepts” of obesity (including determinants and
pathophysiology); diagnostic and evaluation metrics (including physical assessments and
laboratory testing); treatment modalities (including pharmacotherapies, surgical procedures,
and behavioral therapies); and “practice management strategies” (including the mitigation
of weight bias and cost variations in treatment options).12 By undergoing this additional
training, clinicians ensure that they are well-equipped to provide patients with meaningful,
cutting-edge treatment regardless of medical specialty.13 While the ABOM was only created
in 2011, studies have already shown that obesity medicine “diplomates” are better equipped
than are general practitioners to recognize the complex causes of and guide medical and
surgical treatments for obesity.14:15

A previous state-level, cross-sectional analysis in 2019 compared the number of diplomates
with the prevalence of obesity, finding a significantly higher number practiced in southern
states compared to western states, mirroring geospatial variations in obesity prevalence.16
However, there exists a need to perform localized analysis to have a better understanding
of whether patient populations in-need can access the care that they require. Thus, this
study aimed to expand prior literature by identifying geographic patterns in the distribution
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of diplomates, understand how the accessibility of these diplomates has changed since the
creation of the ABOM certification program, and assess whether current availability is
sufficient to match an estimated population with obesity.

Methods

Diplomate Identification and Location Mapping

To evaluate changes in the physical and practical accessibility of all obesity medicine
diplomates within the US between 2011 and 2019, the practicing location for all
diplomates was determined. Obesity diplomates were identified through the “Diplomate
Search and Certification Verification” portion of the ABOM website, which includes
diplomates’ names, specialty, date of certification, and general location (city and state).’
A comprehensive web scraper was developed to automatically curate the list of obesity
diplomates and identify the corresponding practicing facilities (a complete description of
this process is available in eMethods 1). After list compilation, addresses were geocoded
with Google Maps to obtain each facility’s precise latitude and longitude. It was assumed
that a diplomate had remained at the listed practicing facility since their certification.
Diplomates with a specialty in pediatrics were excluded from further analysis.

Travel Time Calculations

Population centroids of each Census tract were mapped on a road network to the closest
facility with at least one diplomate using the default settings of the Network Analyst tool in
ArcMap (version 10.7.1).18 This was conducted annually between 2011 and 2019, inclusive.
For each year, the median travel time for all census tracts within a county was assigned as
the county-level travel time.

County Obesity Prevalence and Covariate Data

Obesity prevalence was determined annually with the University of Wisconsin County
Health Rankings and Roadmap dataset.1® These values are derived from the Centers

for Disease Control and Prevention Behavioral Risk Factor Surveillance System (CDC
BRFSS) annual estimates based on self-reported height and weight data, which have

been validated across other studies.2%21 County-level sociodemographic data included

the distribution of sex, race, ethnicity, education, and age as well as median household
income and rurality. All covariates except for rurality were determined from the Census
Bureau’s American Community Survey; five-year estimates of annual data were chosen to
precisely capture population estimates.?2:23 Age groups were combined to represent two
distinct populations: adult (ages 18 to 64) and geriatric (ages 65 and above). Rurality was
derived from the county-level Rural-Urban Continuum Codes classification out of the US
Department of Agriculture and split into three categories (urban, suburban, and rural) based
on National Cancer Institute (NCI) Surveillance, Epidemiology, and End Results Program
guidelines.24.25

Facility-Level Obesity Diplomate Availability

To identify the distribution of diplomates per 100 000 mapped patients with obesity, the
following formula was developed:
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where N, and N;denote the total numbers of counties and Census tracts present in any

year in the data set. If in year y Census tract ¢is not mapped to facility 4, then p; =

0. Overall, the denominator of the equation represents the total number of individuals with
obesity who were mapped to facility /in year y. This was calculated by multiplying the
population (p) of the mapped Census Tract (2 for that year with the county (¢)-level obesity
prevalence (0) for the same year. This was then summed over all census tracks mapped

to the facility (¥~ Vo' =

,e=1,t=
cumulative number of diplomates () at facility /7 between 2011 (y'= 1) and the year of
interest ()= J). This includes diplomates certified in all prior years as well as newly certified
diplomates. After division, the resulting value was multiplied by 100 000 to get the number
of diplomates per 100 000 patients with obesity.

’1 Pr, h, yoc, h, y)- The numerator of the equation represents the

Three weight management patient-visit guidelines were selected to evaluate whether the
supply of diplomates would be sufficient to treat the mapped patient populations. Those
included the 2000 National Institutes of Health National Heart, Lung, and Blood Institute
(NIH NHLBI) Obesity Education Initiative Guidelines (which suggests visits every four
weeks for the first three months); the 2008 Centers for Medicare and Medicaid Services
(CMS) Reimbursement Guidelines (which suggests weekly visits in the first month); and
“usual care” from a 2011 randomized controlled trial by Wadden and colleagues (“Wadden
et al.”) on obesity treatment in primary care (which consisted of quarterly visits during
the first 24 months of treatment).26-28 For these estimates, it was assumed that diplomates
had 36 hours a week for patient time based on a 40-hour work week, corresponding to
approximately 7.2 hours of patient time per day or 36 to 72 unique patients per week
assuming either all 1-hour visits or all 30-minute visits, respectively. It was also assumed
that there were 48 work weeks in a year. The annual patient demand within each set of
guidelines was calculated and compared to the available supply of diplomates to evaluate
whether each facility met, exceeded, or fell below the recommended number of visits per
patient (see eMethods 2 for a sample calculation).

Statistical and Sensitivity Analysis

County-level travel times and diplomates per capita were assessed with descriptive
statistics (e.g., medians and interquartile ranges). The median travel time for different
sociodemographic groups was calculated by weighting county travel times by the proportion
of individuals within the group of interest that resided within that county. Intra- and
inter-year variations in travel time between 2011 and 2019 were assessed with either
population-weighted t-tests or population-weighted linear regression depending on whether
the variable was dichotomous or categorical, respectively. For categorical tests, this resulted
in a simultaneous test for variation across all levels of the predictor. A sensitivity analysis
was conducted to evaluate how travel times for various sociodemographic groups varied
when the underlying population was limited to just individuals with obesity (as opposed to
all individuals); results for this analysis are presented in eTable 1.
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Descriptive percentages were calculated to characterize the percent of facilities each year
able to serve the estimated mapped population with obesity under the three clinical
guidelines. A second sensitivity analysis re-evaluated variations in facility capacity assuming
only patients with severe obesity (i.e., BMI above 40 kg/m?) regularly sought care from a
diplomate. The percent of patients within a county with severe obesity was estimated from
state-level data from the CDC BRFSS for all years except 2019, as data for New Jersey

was unavailable.2® Analyses were conducted with the statistical software R (version 3.6.3,
Vienna, Austria) in the RStudio GUI (version 1.3.959, Boston, Massachusetts, USA).

Data and Code Availability

Results

The final, curated data sets are available upon request. Code can be accessed at https://
github.com/cpollack736/ObesityCertification_ ABOM.

There were 3 036 diplomates included in the analysis (see eMethods 1 for the selection
process and eFigurel for the distribution throughout the continental US). In 2011, the
population-weighted median travel time to a diplomate was 28.5 minutes [IQR: 13.7, 68.1]
(Figure 1). An estimated 69.5% of Americans with obesity (n ~ 56.3 million) lived within
one hour of an obesity medicine diplomate, 26.9% (n ~ 21.7 million) lived between 1 and

3 hours from one, and 3.65% (n ~ 2.96 million) lived over three hours away from one. The
median number of diplomates per 100 000 mapped patients with obesity was estimated to be
1.4 [IQR: 0.39, 1.59]. In 2019, the population-weighted median travel time to a diplomate
dropped to 9.95 minutes [IQR: 7.49, 18.1], which was significantly less than the 2011 value
(P<.001, Table 1). All sociodemographic groups (i.e., sex, age, race, ethnicity, education,
median household income, rurality, and Census region) had significantly shorter travel times
in 2019 compared to 2011 (all < .001). There were significant intra-year differences in
both 2011 and 2019 by race, ethnicity, education, median household income, rurality, and
Census region (all < .001). Adult and geriatric travel times were not significantly different
in 2011, but they were in 2019 (Pog11 = .14, P19 = .003). Despite these improvements, the
median number of diplomates per 100 000 mapped patients with obesity only rose to 5.06
diplomates [IQR: 2.74, 11.4] (eFigure 2).

Over time, the percent of facilities with an estimated capacity to serve the mapped patient
population increased (Figure 2). In 2019, under the oldest set of guidelines from the

NIH NHLBI, approximately 0.52% of facilities could treat all mapped patients assuming
30-minute-long visits, compared to 0.17% of facilities assuming one-hour-long visits. Using
the CMS reimbursement guidelines from 2008, 0.12% of facilities in 2019 could treat all
mapped patients assuming 30-minute-long visits, compared to 0.06% of facilities assuming
one-hour-long visits. Applying the “usual care” guidelines set forth by the 2011 Wadden et
al. study to 2019, 1.73% of facilities could treat all patients assuming 30-minute-long visits,
compared to 0.87% of facilities assuming one-hour-long visits. However, if only patients
with severe obesity were assumed to need regular treatment from a diplomate, the estimated
number of facilities that could accommodate mapped patients would rise to 0.69 — 1.63%
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of facilities based on NIH NHLBI guidelines; 0.09 — 0.19% of facilities based on CMS
guidelines; and 3.43 — 8.68% of facilities based on the Wadden et al. study.

Discussion

This study is the largest to-date to comprehensively evaluate the longitudinal accessibility to
obesity medicine diplomates in the US. The travel time to the nearest diplomate significantly
decreased between 2011 and 2019, while the number of diplomates per 100 000 mapped
patients with obesity grew. However, only a small fraction of facilities was estimated to have
adequate diplomates to accommodate all mapped patients by 2019 within the guidelines

set forth by leading health experts. The results presented here demonstrate that improving
physical access through decreased travel times is only part of the larger picture of health care
accessibility, and considerations must also be made as to whether the number of providers
can adequately serve the patient population in-need.

While travel times have decreased significantly for all sociodemographic groups, disparities
still exist. For example, almost every racial group evaluated in 2019 had travel times in the
75™ percentile that were not estimated to exceed 25 minutes. The exception to this were
American Indian and Alaska Native populations, whose interquartile range of travel time
spanned from eight minutes to close to an hour. In addition, while the median travel time for
counties in the highest quartile of income was 9 minutes in 2019, those residing in counties
in the lowest quartile of income had a median travel time of 43 minutes to an obesity
medicine diplomate. Stark differences also existed by rurality, with the median travel time
for rural counties over 600% greater than that of urban counties. These disparities mirror
findings from the field of oncology, which found disparities in access to NCI-Cancer Centers
by race, rurality, income, and other sociodemographic characteristics.3 One solution to rural
access is telemedicine, which has seen an uptake in utilization throughout the COVID-19
pandemic due to temporary relaxations in interstate practicing law and improvements in
reimbursement parity.31-33 The benefits of telemedicine extend beyond rural communities,
as non-Hispanic Black individuals with obesity may be more likely to utilize telemedicine
than white individuals, although the same may not be true for other races and ethnicities.3*
Despite its promise, technological barriers to widespread telemedicine implementation
(such as reduced broadband access and variations in technology literacy) remain, and thus
geographic access remains of critical importance.3%:36 No matter the method to improve
access, it is vital that these considerations include diplomates who practice in diverse
communities, especially given the high prevalence of obesity (and severe obesity) within
these groups.1:37

Further, the median number of diplomates per 100 000 mapped patients with obesity
remains strikingly low, despite the fact that the number of facilities who are estimated to

be able to serve their patient population within a set of recommendations rose from 0% in
2011 to a maximum of 1.73% of facilities in 2019 under “usual care” guidelines established
by Wadden et al.28 This is still likely an overestimation, as the majority of diplomates

do not spend their entire workday practicing obesity medicine -- a study in 2016 found

that, while over 2 000 clinicians were certified, only 30.8% spent at least half of their
practice time on obesity medicine.38 This implies that patients with obesity who want to
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receive care may be limited in their ability to actually receive the care, even if they are
located proximately to a diplomate or able to utilize mobile health technologies (such as
telemedicine) for a consultation. Even if it is assumed that only patients with severe obesity
require specialty care, only a maximum of 8.68% of facilities have the capacity to serve the
nearest population in need. This suggests that patients may encounter exceedingly long wait
times when trying to receive care that may deter their desire or inhibit their ability to receive
care altogether.

It is important to consider whether every patient with obesity necessarily needs to be treated
by an obesity medicine diplomate. Given the low number of diplomates per 100 000 mapped
patients with obesity, it may be more feasible if only patients with severe obesity regularly
consulted with diplomates. Yet, given the high prevalence of obesity in the US, increasing
the amount of training that all providers receive in obesity medicine could help to ensure
that patients with obesity can be informed of the potential treatment options available to
them. It is possible that obesity medicine could benefit from a model like Project Extension
for Community Healthcare Outcomes (ECHO) whereby certified diplomates could help
train other physicians within their practice in order to create a network of expertise.3?

Future work is needed to evaluate whether this type of provider network model could

be effectively applied to facilitate obesity medicine education within and across diverse
facilities. Along the same lines, it is vital to explore how variations in obesity medicine
education among diplomates may impact practice patterns. The ABOM has two primary
pathways for certification: one that requires a fellowship, and one that relies on CME credit.
As a result, it may be valuable to explore the geographic distribution and outcomes of
diplomates by pathway type. However, such an analysis may be challenging as fewer than
5% of diplomates with available information have applied through the fellowship pathway
(which includes fellowships in either obesity medicine or another specialty with a substantial
portion on obesity medicine, such as endocrinology or bariatric surgery).40

While this study is specific to the US, understanding access to physicians with specialized
training in obesity medicine is of critical international importance. A recent systematic
review that included studies from the US, United Kingdom, and Canada found a dearth

of training programs in obesity medicine.” Given the global rise in obesity prevalence,
other countries would also likely benefit from increased access to providers with obesity
medicine training.*! The benefits of such educational opportunities are vast given their
coverage of key topics such as the mitigation of weight bias. This may be especially
important as a study in the US found that perceived judgement from a healthcare provider
was inversely associated with both attempted and successful weight loss.#2 Thus, additional
educational opportunities that span a variety of cultures could be a valuable tool to reduce
the stigmatization of patients with obesity and improve health outcomes.

This study is not without its limitations. The results presented here only relate to adult
obesity, and future analyses could repeat this process with a pediatric population. Patient
locations were estimated using population-weighted Census tracts, which do not directly
correlate to patient addresses. While differences may be minimal in urban communities,
using an estimated location may be more problematic in rural communities with a sparse
population. Thus, future work could clarify the extent of variation in travel time estimates
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when precise patient addresses are used in place of population-weighted geographic
approximations. Further, facility mapping assumed that all patients would visit their nearest
facility, which may not necessarily be the case. However, in one study on access to
mammography facilities, the majority of patients chose to use either their closest facility or
one within five minutes of the closest facility, providing a logical basis for mapping patients
to their nearest facility.43 Future studies could provide more constraints on the mapping,
such as the number of patients mapped to each facility. Public transportation methods and
traffic patterns may also be considered in future work. Additionally, due to the ecological
nature of the study, no conclusions can directly be drawn to any individual patient. The study
does not capture how many persons with obesity sought care from a diplomate, nor does it
evaluate the impact of a diplomate deficit on the desire to seek care. Similarly, the estimated
amount of time that diplomates spent on patients per week (i.e., 36 hours) is likely an
overestimation of availability, especially given highly variable inter-practice patterns. Thus,
the estimates presented here are likely an underestimation of clinics’ capacities to serve a
mapped theoretical patient population. Therefore, future work should directly measure the
amount of time diplomates spend on patients per week and whether access to a diplomate

is associated with the receipt of care and health outcomes. Also, this study assumed that

a diplomate’s practicing location was static and accurately listed online. Follow-up studies
are needed to assess whether this assumption holds. Also, the guidelines from the NIH
NHLBI may be outdated, and future work could apply this analysis to alternative, more
recent guidelines. Finally, given the increasingly widespread implementation of telemedicine
(particularly for rural clinics), future estimates of diplomate care burden should incorporate
this mechanism of care delivery.

In summary, access to obesity medicine diplomates has greatly improved over time as
measured through both geographic access and provider availability. While the number of
diplomates per 100 000 mapped patients with obesity and the number of facilities able

to successfully treat all mapped patients within specified guidelines has increased, there
still exists a limited number of facilities that can help patients achieve sustainable weight
loss and improvements in corresponding clinical outcomes. This is particularly salient as
facilities increase their telemedicine capabilities and enhance accessibility to these services
— whether access to obesity medicine diplomates is virtual or physical, there are not
enough to adequately serve all patients. Health policymakers should develop strategies

that focus on how to provide additional training for physicians in obesity medicine, be it
through encouraging providers to pursue ABOM certification, enhancing the medical school
curriculum to include more obesity content, or leveraging an ECHO-like model to generate
an interconnected network of interdisciplinary providers.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Median County-Level Travel Time to Obesity Medicine Specialists
| 2011 || 2012 2013

Travel Bands

. Over 5 Hours
- 4 to 5 Hours

3 to 4 Hours

2 to 3 Hours

1 to 2 Hours

. Under 1 Hour

Figure 1.
Longitudinal Changes in County-Level Travel Time to Obesity Medicine Diplomates. Travel

time defined as the median travel time of all population weighted Census blocks within a
county to the nearest facility on a road network with at least one obesity medicine diplomate.
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Percent of Facilities that have Capacity to
Serve the Mapped Patient Population

2013 [ 2014 | 2015
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Figure2.

Percent of Facilities with Capacity to Serve the Mapped Patient Population. Darker shades
and hatches for the National Heart, Lung and Blood Institute (NHLBI), Centers for
Medicare and Medicaid Services (CMS), and Wadden et al. studies denote the minimum
number of facilities assuming all patients received 1-hour visits, while lighter shades for
those recommendations denote the maximum number of facilities assuming all patients
received 30-minute visits.
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Table 1.
Travel Time Variations by Sociodemographic Characteristics
2011 vs.
2011 2019 2019
o Population Travel Time ) Population Travel Time, ) P Value
Characteristic Millions ) PValue~ Millions ) PValue™ b
(Percent) Median [IQR & (Percent) Median [IQR &
Total 306.6 (100) 28.5[13.7, 68.1] - 324.7 (100) 9.95 [7.49, 18.1] - <.001
Sex 0.61 0.6 <.001
Male 150.7 (49.2) 28.7[13.8, 68.1] 159.9 (49.2) 9.96 [7.49, 18.8]
Female 155.9 (50.8) 27.9[13.7, 68.1] 164.8 (50.8) 9.95 [7.48, 17.9)
Age, Years 0.14 0.003 <.001
Adult (18 - 64) 192.9 (62.9) 27.0[13.6, 68.1] 200.5 (61.7) 9.96 [7.44, 17.9]
Geriatric (65+) 39.6 (12.9) 33.3[14.0, 72.7] 50.8 (15.6) 10.3[7.62, 23.0]
Race <.001 <.001 <.001
White 227.2 (74.1) 33.7[14.8, 72.9] 235.4 (72.5) 10.4 [7.83, 22.6]
Black 38.4 (12.5) 19.0 [11.7, 53.8] 412 (12.7) 8.87[7.10, 12.7]
AIAN ¢ 2.50(0.82) 63.0 [16.3, 142.] 2.75(0.85) 15.4[8.36, 52.9]
Asian 145 (4.73) 17.0 [11.5, 29.1] 17.9 (5.52) 7.75 [6.7-, 9.95]
NHPI d 0.50 (0.16) 20.1[13.1, 52.6] 0.60 (0.18) 9.15[7.18,14.2]
Other 15.7 (5.13) 18.5[12.7, 46.3] 16.0 (4.94) 7.99 [7.10,11.1]
Two or More 7.82 (2.55) 24.9[13.1, 63.0] 10.8 (3.32) .48 [7.24, 14.4]
Ethnicity <.001 <.001 <.001
L’;'t?rt] (';”Spa"ic nor 257.4 (83.9) 30.2 [14.2, 70.4] 266.2 (82.0) 10.2[7.62, 21.3]
Hispanic or Latino 49.2 (16.1) 18.7 [13.1, 52.6] 58.5 (18.0) 8.87[7.17,12.7]
Education <.001 <.001 <.001
Under Hs € 29.5 (9.63) 28.9[13.1,72.3] 26.5 (8.15) 9.69 [7.18, 20.3]
e
HS ~ Graduate/ 57.9 (18.9) 36.3 [14.8, 74.0] 59.5 (18.3) 10.9 [7.77, 27.0]
Equivalent
Some College 57.7 (18.8) 29.2 [14.1, 69.6] 63.8 (19.6) 10.2 [7.75, 21.0]
Bachelor’s Degree 35.9 (11.7) 21.9[13.1,56.2] 43.6 (13.4) 9.38[7.18, 14.1]
cpbove Bachelor's 511 (6.89) 205 [13.0, 53.4] 27.3 (8.40) 9.21[7.16, 13.3]
egree
Median Household
f <.001 <.001 <.001
Income, 2019 USD
15t Quartile 21.7 (7.14) 86.6 [48.3, 126] 21.3 (6.56) 43.1[10.9, 66.8]
2nd Quartile 35.7 (11.7) 76.8 [37.1, 113] 48.4 (14.9) 13.4 [7.48, 40.1]
31 Quartile 76.9 (25.3) 37.8[14.2,76] 68.3 (21.0) 10.3[8.13, 27.0]
4t Quartile 170 (55.9) 19.1[13.1, 42.4] 184 (56.8) 9.22[7.17,12.9]
Rurality <.001 <.001 <.001
Urban 259 (84.4) 21.2[13.1,51.6] 277 (85.2) 9.26 [7.18, 13.3]
Suburban 33.1(10.8) 84.7 [62.4, 123] 33.1(10.2) 45.0 [26.8, 63.3]
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2011 2019 T
N Population Travel Time Population Travel Time, P Value
Characteristic Millions ) PVaJueb Millions . PValueb b

(Percent) Median [IQR 9] (Percent) Median [IQR
Rural 12.7 (4.15) 129 [95.2, 175] 12.5 (3.86) 66.6 [42.6, 103]

Census Region <.001 <.001 <.001
Northeast 55.1 (18.0) 24.1[11.6, 45.1] 56.0 (17.3) 9.15 [5.08, 13.3]
South 113 (36.8) 35.5[16.9, 77.7] 123 (37.8) 11.6 [8.47, 25.3]
Midwest 66.5 (21.7) 28.6[13.1, 73.0] 67.9 (20.9) 10.2 [7.48, 25.2]
West 70.0 (22.8) 20.4[13.1, 67.8] 75.8 (23.4) 8.88 [7.16, 13.5]

aIQR: Interquartile Range

P-value evaluated from either weighted t-tests for dichotomous covariates or weighted linear regression for all others

cAIAN: American Indian or Alaska Native
dNHPI: Native Hawaiian or Pacific Islander

®Hs: High School

F

USD: US Dollars. Quartiles were defined as follows:

2011 Q1: $22,306 - $43,018; 2011 Q2: $43,018 - $49,418; 2011 Q3: $49,418 - $57,160; 2011 Q4: $57,160 - $137,080;

2019 Q1: $21,504 - $44,114; 2019 Q2: $44,114 - $51,659; 2019 Q3: $51,659 - $59,734; 2019 Q4: $59,734 - $142,299.
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