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ABSTRACT

Robinson Williams, Lauren Ashley. Ph.D. The University of Memphis. May 2023. The
Current State of Healthcare in the United States: Barriers to Healthcare, Quality of Care, and
Self-Reported Health. Major Professor: Vikki Nolan

A primary goal of the Affordable Care Act (ACA) was to increase health insurance
coverage, reduce health care costs, and improve quality of care. Insurance coverage expanded,
however, the effect of the ACA on barriers to accessing care and quality of care is less apparent.
Outcome variables related to barriers (having a usual source of care, delaying care due to cost,
forgoing care due to cost) and quality (whether healthcare providers always: showed respect,
spent enough time listened, explained; and an overall rating of providers) from the Medical
Expenditure Panel Survey (MEPS) were examined to evaluate whether barriers to healthcare and
quality of care have changed since the implementation of the ACA. The analysis was performed
on all adults who participated in MEPS aged 18-64 and on subgroups: young adults aged 18-25
due to the provision expanding coverage from their parents’ insurance; and adults aged 18-64
with a chronic condition and private insurance to assess secular background changes. In all
groups, having a usual source of care decreased from 2009 to 2019 while delaying and forgoing
care due to cost rose significantly. Quality of care showed differences across race; Whites
reported no improvements or slight declines while all other races reported improvements. Results
show that barriers to accessing care may have worsened from 2009 to 2019, however, some
evidence suggests that the quality of care reported by minority racial groups have improved.

It is unknow to what extent barriers to accessing care and quality of care impact health.
Mental and physical self-reported health were examined as outcomes associated with barriers to
accessing care and quality of care in all adults aged 18 and over who participated in the 2019

MEPS. Most of the sample reported good self-reported health, although the impact of barriers on

Vi



self-reported health were largely negative, suggesting delaying or forgoing care due to cost is
done at the expense of health. High quality of care was positively associated with good self-
reported health in Whites. Results suggest that exposure to barriers to accessing care and a

negative quality of care may have a negative impact on health.
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Chapter 1: Introduction

The Patient Protection and Affordable Care Act (ACA) was signed into law on March
23", 2010, with the majority of its provisions implemented by January 1%, 2014. Among these
provisions, primary goals were to increase access to public and private health insurance
coverage, reduce rising health care costs, and improve quality and efficiency of health care [1].
Although major provisions were not enacted until 2014, a few ACA provisions were
implemented earlier, such as extending coverage to children up to age 26 years and the creation
of the Health Insurance Marketplace in 2010 [2]. Since the ACA’s implementation, there are an
estimated 40% fewer uninsured non-elderly adults [3] and 2 million fewer adults with
catastrophic expenditures each year [4]. Research has shown that overall health insurance
coverage has expanded, however, the effect of the ACA on barriers to accessing care and quality
of care at the individual level is less apparent [5]. Although early evidence suggested that access
to care and affordability were generally improved due to ACA [6], other research has shown
mixed results [7] with disparities persisting across race and income[8]. Moreover, in 2016, over
20% of adults indicated that they faced more than one barrier in accessing a primary care
provider [9, 10]. These results demonstrate that an increase in insurance coverage from the ACA
may not have ensured access to a usual source of care [6] or prevented delaying or forgoing care
[5]. Insurance coverage, financial difficulty, and access to providers are considered system-level
barriers to healthcare and have the greatest effect on healthcare seeking behavior compared to
practitioner and person-level barriers [11]. These barriers are associated with problems getting
care [8], being less likely to receive recommended care [12] and delaying urgent care [8], all of
which may result in poorer health outcomes, such as delayed detection of cancers or

complications from existing conditions. This indicates that insurance coverage alone does not



necessarily translate to access to care or better health outcomes [11]. Facing barriers to
accessing care, specifically not having a usual source of care or delaying or forgoing care due to
cost, may contribute to poorer health, but there is insufficient evidence linking barriers to
accessing care and health outcomes.

A primary goal of the ACA was to increase quality of care. Quality of care is generally
rated lower by the poor and less educated in low and middle-income countries [13], however that
also seems to be true for the United States, at least prior to the ACA. Even after the ACA,
specific populations still report low levels of high-quality care. For example, recent diabetic
immigrants were less likely to receive high-quality care than diabetic immigrants who have been
in the US for at least 15 years [14] and less than 25% of cancer survivors reported high-quality
communication with any provider after their diagnosis, which underscores the suboptimal quality
of care in populations that certainly need more support and attention [15, 16]. These studies
highlight the importance of high-quality care, and how a reduction in disparities may increase
quality [17, 18], but the current literature is insufficient to understand how quality of care
impacts the health of the general population. Moreover, a negative quality of care can act as a
deterrent for future care-seeking behavior [19] which could result in a progression of poor health
outcomes. If poor quality care can reduce future care-seeking, does poor quality of care effect
patient’s health? There is inadequate research on the association of quality of care and health.

The ACA increased health insurance coverage, but it is unclear if individuals are
reporting fewer barriers and an increased quality in the care they receive. Moreover, it is
unknown how, or to what extent, these two problems impact health outcomes [5, 20]. Research
suggests that self-reported health measures are valid health status indicators [21] even after

adjustment for potential confounders [22]. These measures are a quick and easy way to gauge an



individual’s overall well-being in association with barriers to accessing healthcare and quality of
care. Moreover, COVID-19 will have lasting impacts on the US healthcare system [23], so it is
important to understand the state of healthcare in the US in 2019, the last year the US healthcare
system was not impacted by COVID, to recognize how COVID has changed the landscape going
forward.

Data used in this dissertation comes from the Medical Expenditure Panel Survey
(MEPS). MEPS is an annual, nationally representative survey of noninstitutionalized US
civilians conducted by the Agency for Healthcare Research and Quality and collects data on
healthcare utilization and expenditures [24]. Both 2009 and 2019 MEPS included questions
regarding barriers to accessing healthcare and quality of care.

This dissertation seeks to determine the change in barriers to accessing healthcare and
quality of care before and after the ACA was implemented, and whether barriers and quality
have an association with self-reported health, by addressing three aims. The first aim will
evaluate whether the implementation of the ACA has changed barriers to accessing healthcare
and quality of care in the United States, with the working hypothesis of the ACA influenced
barriers to accessing healthcare and quality of care. The second aim will evaluate whether
barriers to accessing healthcare are associated with self-reported ratings of physical and mental
health. The working hypothesis for this aim is that people who report having barriers to
accessing healthcare have different self-reported physical and mental health than those who
report no barriers to accessing healthcare. The third aim will evaluate whether quality of care is
associated with self-reported ratings of physical and mental health. The working hypothesis for
the final aim is that people who report low quality care will have different self-reported physical

and mental health than those who report receiving a higher quality of care.



Chapter 2: Barriers to Accessing Healthcare and Quality of Care in the United States
Before and After the Patient Protection and Affordable Care Act and the Effect
Modification of Race
Introduction
The Affordable Care Act
The Patient Protection and Affordable Care Act (ACA) was signed into law on March

23", 2010, with many of its provisions implemented by January 1%, 2014. The ACA’s primary
goals were to increase access to public and private health insurance coverage, reduce rising
health care costs, and improve the quality and efficiency of health care [1]. Private insurance
provisions were established to encourage individual maintenance of health insurance via the
individual mandate (which has since been rescinded), set minimum standards for coverage, and
provide financial assistance to increase access to care [25]. Public insurance provisions were
also implemented to increase access to care and affordability; states were offered the option to
expand Medicaid eligibility, however this coverage was not expanded on the national level [26].
Furthermore, provisions to increase quality of care included Medicare and Medicaid paying
providers based on the quality of care they provide. Although most of these provisions were not
enacted until 2014, a few ACA provisions were implemented earlier, such as extending coverage
to children on their parents’ policy up to age 26 years and the creation of the Health Insurance
Marketplace in 2010 [2]. Since the ACA’s implementation, there are an estimated 40% fewer
uninsured non-elderly adults [3] and 2 million fewer adults with catastrophic expenditures each
year [4]. Research has shown that overall health insurance coverage has expanded, however, the
effect of the ACA on barriers to accessing care and quality of care at the individual level is less

apparent [5].



Barriers to Accessing Care

There is little published peer-reviewed research on how the ACA has impacted barriers to
accessing healthcare and quality of care. Although early evidence suggested that access to care
and affordability were generally improved due to ACA [6], other research has shown mixed
results, such as increasing healthcare costs [7][27] and persistent disparities in access to care
across race and income[8]. Moreover, in 2016, over 20% of adults indicated that they faced more
than one barrier in accessing a primary care provider [9, 10]. These results demonstrate that an
increase in insurance coverage from the ACA may not have ensured access to a usual source of
care [6] or prevented delaying or forgoing care [5]. Barriers to accessing care, such as insurance
coverage, financial difficulty, and access to providers, can have a negative effect on healthcare
seeking behavior [11]. Moreover, problems getting care [8], being less likely to receive
recommended care [12] and delaying urgent care [8], may result in poorer health outcomes, such
as delayed detection of cancers or complications from existing conditions. These findings
indicate that insurance coverage alone does not necessarily translate to access to care or better
health outcomes [11].
Quality of Care

One of the primary goals of the ACA was to increase quality of care, which is generally
rated lower by the poor and less educated in low and middle-income countries [13], however that
also seems to hold true for the United States, at least prior to the ACA [28]. Even after the ACA,
specific populations still report low levels of high-quality care. For example, recent diabetic
immigrants were less likely to report receiving high-quality care than diabetic immigrants who
have been in the US for at least 15 years [14] and less than 25% of cancer survivors reported

high-quality communication with any provider after their diagnosis, which underscores the



suboptimal quality of care in populations that certainly need greater support and attention [15,
16]. Just as facing barriers to accessing care can have a negative effect on healthcare seeking
behavior [11], low healthcare quality can also act as a deterrent for future care-seeking [19]
which could result in a progression of poor health outcomes. The purpose of this study is to
compare barriers to accessing healthcare and quality of care in the United States from 2009 to
2019, and to determine whether race modifies the studied associations, to examine the change in
barriers and quality over the first ten years of the ACA.
Method
Data Source

The Medical Expenditure Panel Survey (MEPS), which began in 1996, is an annual,
nationally representative survey comprised of noninstitutionalized US civilians. MEPS
participants are a subset of the prior year’s National Health Interview Survey participants. MEPS
is conducted by the Agency for Healthcare Research and Quality and collects data on healthcare
utilization and expenditures [24]. MEPS components are comprised of both interviewer and self-
administered questionnaires. Both 2009 and 2019 MEPS included questions regarding barriers to
accessing healthcare and quality of care.
Sample Population

Adults aged 18-64 were identified from the 2009 and 2019 MEPS to assess changes in
barriers to accessing healthcare variables from pre- and post-ACA (n = 32,600). Excluding adults
aged 65 and older from these analyses was necessary to prevent potential effects of Medicare,
which is not a focus of this research. To assess changes in quality-of-care outcomes, the sample
was restricted to those who have gone to a healthcare provider at least once within the last 12

months of survey administration (n = 20,090). Individuals with missing outcome variables were



excluded from analyses (usual source of care: n =381 (1.17%); delay care due to cost: n = 46
(0.14%); forgo care due to cost: n =49 (0.15%); provider always showed respect: n = 207
(1.03%); provider always spent enough time: n = 213 (1.06%); provider always listened: n = 206
(1.03%); provider always explained: n = 207 (1.03%); best rating of healthcare providers: n =
147 (0.72%)).

Exposure Variable

Pre-ACA (2009) was compared to post-ACA (2019) to determine any changes on the
eight outcome variables. The 2009 MEPS survey was selected as the pre-ACA data source due
to the few provisions implemented in 2010. The 2019 MEPS survey was selected as the post-
ACA data source as it contains the most recent, full-year, data available before COVID-19
impacted the U.S.

Outcome Variables

Barriers to accessing healthcare are assessed from responses to three questions: Does the
person have a usual source of care provider? (yes/no); Did the person delay medical or dental
care or prescription medication due to cost? (yes/no); Did the person forgo medical or dental care
or prescription medication due to cost? (yes/no).

Quality of care will be measured by five Consumer Assessment of Healthcare Providers
and Systems (CAHPS) [29] questions included in the MEPS that are designed to measure quality
of care from the consumer’s perspective. The first four questions included: how often providers
showed respect for what the person receiving care had to say; how often providers spent enough
time with the person receiving care; how often providers listened to the person receiving care;
and how often providers explained things in a way that the person receiving care could

understand. Each had four answer options (always, usually, sometimes, or never) which were



dichotomized to always/not always for the purpose of analyses. The final quality question is an
overall rating of the person’s health care providers and allowed respondents to rate providers on
a 0 (worst) -10 (best) scale. For analyses, this was dichotomized to 10 (best health care possible)
and <10. Quality variables were dichotomized based on use in previous research [30] and the
patient-centered “culture of always” [31, 32].
Covariates

Self-reported independent variables include age (18-25, 26-35, 36-44, 45-53, and 54-64),
sex, race/ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic or other), marital status
(currently married or currently widowed/divorced/separated/never married), education level (less
than high school graduate, high school graduate, some college or more), family income level
(low [<139% federal poverty level (FPL)], middle [139-400% FPL], high [400%+ FPL]), census
region (Northeast, Midwest, South, and West; states within each region are shown in Figure 1),
and health insurance coverage (any private, public only, uninsured). Comorbidities were
measured using MEPS priority conditions and include arthritis, asthma, cancer, diabetes,
emphysema, heart disease (angina, coronary heart disease, heart attack, other heart
conditions/diseases), high cholesterol, hypertension, and stroke. BMI (body mass index) was not
included because weight is only collected every other year in MEPS starting in 2016 and was not
available in the 2019 data set. Meeting physical activity guidelines (Yes or No/unknown) is
defined as currently spending half an hour or more in moderate to vigorous physical activity at
least five times a week, per the current Physical Activity Guidelines for Americans [33].
Cigarette smoking status was determined as currently smoking (Yes or No/unknown). Similar

categorizations have been previously used with MEPS data [30, 34-36].



Census Regions of the United States

Medical Expenditure Panel Survey

Census Region

D Midwest

Figure 1. States that comprise each census region of the United States, MEPS

Statistical Analysis

Sample characteristics were summarized with appropriate descriptive statistics to
calculate n and weighted percent. Since fewer than two percent of individuals were missing
outcome or exposure variables, no sensitivity analyses were performed.

We first examined all covariates’ association with the outcomes via logistic regression
and reported respective crude odds ratios (OR) and 95% confidence intervals so that we could
subsequently test for effect modification and confounding. We then assessed the potential for
effect modification of race on each outcome via an interaction term with year (the exposure). To
assess confounding, each covariate was added to the model that contained the outcome,
exposure, and significant interaction term, in order to evaluate its strength of association. The
confounder was preserved in the final model if it was also an effect modifier or if the adjusted
odds ratio was more than 10% different from the crude association between the exposure and the
outcome. The NOMCAR (not missing completely at random) option was used to account for any

missingness of covariates, which calculates variance estimates by analyzing non-missing values
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separately as a sub-group, while the entire group includes non-missing and missing values . All
analyses were conducted with SAS 9.4 [37] and incorporated weighting to account for the
complex survey design and survey nonresponse. Figures were created with R and RStudio [38,
39]. Weighting variables were developed by MEPS and described in detail in the consolidated
data file documentation [40]. Alpha levels for statistical significance were set at 0.05.

The same analysis was performed on two separate sub-groups: young adults aged 18-25
since the ACA extended health insurance coverage for this age group, and adults aged 18-64 who
had private insurance and asthma in 2019 and 2009 to allow for examination of barrier and
quality secular trends. Adults aged 18-64 with private insurance and a chronic condition will
denote those who require regular and stable care in 2019 and 2009, with no difference signifying
no secular background change.

Results
Demographics
Main Analysis: Adults aged 18-64 years

The main analysis for barriers included 32,600 individuals aged 18-64 years (Table 1),
with more representation for non-Whites in 2019 compared to 2009, which is consistent with
percent changes in race from the 2010 Census to the 2020 Census [41]. In 2019, fewer people
reported being married, uninsured, getting adequate physical activity, and having arthritis,
emphysema, high cholesterol, and hypertension, while more people reported high income, higher
education levels, and having asthma and diabetes. Fewer people reported having a usual source
of care (USC) in 2019, with 71.68% having a USC in 2009 compared to 66.49% in 2019. The
proportion of those who reported delaying care due to cost was five times higher in 2019

compared to 2009 (21.92% vs. 4.88%) and forgoing care due to cost was two times higher
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(15.93% vs. 7.24%). The main analysis for quality-of-care variables included 20,090 individuals
who reported on the quality of the care they received, with minimal differences from 2009 to
2019 except for those reporting that the provider always listened to them, which was slightly
lower in 2019. The distribution of barriers and quality variables are shown in Table 2.

Table 1. Distribution of Sociodemographic Characteristics for Adults Aged 18-64, Medical
Expenditure Panel Survey”

MEPS 2019 MEPS 2009
N Weighted % N Weighted %

Total 13021 100.00 19579 100.00
Age Group

18-25 1684 16.27 3383 17.16

26-35 2801 22.86 4300 21.27

36-44 2493 18.68 3985 19.30

45-53 2524 18.54 4036 20.94

54-64 3519 23.65 3875 21.33
Sex

Male 6051 49.06 9048 49.35

Female 6970 50.94 10531 50.94
Race/Ethnicity

Non-Hispanic White 6961 59.08 8416 65.73

Non-Hispanic Black 1879 12.52 3804 12.03

Hispanic 3030 18.65 5574 15.20

All other race/ethnicities 1151 9.80 1785 7.04
Current Marital Status

Married 6491 50.82 10203 53.73

Not married 6530 49.18 9376 46.27
Education

Less than high school graduate 1938 12.27 4473 15.63

High school graduate 3898 26.79 6019 30.57

Some college or more 7110 60.94 8935 53.80
Family Income

Low 2816 15.90 5303 18.96

Middle 5178 38.88 8554 40.92

High 5027 45.22 5722 40.12
Census region

Northeast 1853 17.36 2901 18.12

Midwest 2816 20.73 3872 21.94

South 4941 37.73 7442 36.56

West 3410 24.18 5363 23.38
Insurance Type

Private 8902 74.08 11962 70.72

Public 2692 16.58 2838 10.13
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Table 1 (Continued)

MEPS 2019 MEPS 2009
N Weighted % N Weighted %
Uninsured 1427 9.33 4779 19.14
Comorbidity
Arthritis 2297 15.31 3471 18.76
Asthma 1849 13.86 1759 9.14
Cancer 850 6.09 989 6.03
Diabetes 1163 7.32 1402 6.17
Emphysema 162 0.91 251 1.40
Heart disease 1243 8.78 1725 9.53
High cholesterol 3010 21.43 4813 25.46
Hypertension 3383 22.94 5099 25.37
Stroke 307 1.82 391 1.82
Adequate Physical Activity 6553 51.98 11279 61.48
Current Smoker 2982 20.63 3818 20.71

*Weighted proportions calculated with chi-square test of independence

Table 2. Distribution of Outcomes for Adults Aged 18-64, Medical Expenditure Panel Survey*

MEPS 2019 MEPS 2009
Weighted Weighted
N 30 N 30 P value
Barriers to Accessing Care
Total 13021 100.00 19579 100.00
Has a Usual Source of Care
Yes 8755 66.49 13293 71.68 <0.001
No 4266 33.51 6286 28.32
Delay Care due to Cost <0.001
Yes 3083 21.92 964 4.88
No 9938 78.08 18615 95.12
Forgo Care due to Cost <0.001
Yes 2315 15.93 1494 7.24
No 10706 84.07 18085 92.76
Quality of Care
Total 8173 100.00 11917 100.00
Pravider Always Showed 5208 63.38 7276 62.55 0.3570
Respect
Provider Always Spent 4186 5051 5660  49.98 0.6076
Enough Time
Provider Always Listened 4663 56.45 6830 58.79 0.0121
Provider Always Explained 4841 59.17 6763 58.28 0.3645
Best Rating of Healthcare 2075 24.39 2032 24.40 0.9889

Providers

*Proportions and P value calculated with chi-square test of independence.
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Sub-group analysis: Adults aged 18-25 years

The 18-25-year-old analysis had 5,067 individuals report on barriers to healthcare and
2,532 report on quality of care (Table 3). As in the full-sample analysis, there was a larger
proportion of non-Whites, fewer people reported being married, uninsured, and getting adequate
physical activity, and more people reported higher incomes, more education, and having asthma
and diabetes in 2019 than in 2009. There were no differences in 18-25-year-olds reporting
having a usual source of care in 2019 (58.68% vs. 59.69%), however, in 2019, more reported
delaying care due to cost (17.40% vs. 3.59%) and forgoing care due to cost (12.98% vs. 7.12%).
As in the full analysis, most quality-of-care measures saw no significant differences, although
the best rating of the healthcare providers changed from 18.59% vs. 23.55% from 2009 to 20109.
The distribution of barriers and quality-of-care variables are shown in Table 4.

Table 3. Distribution of Sociodemographic Characteristics for the subgroup of
Adults Aged 18-25, Medical Expenditure Panel Survey*

MEPS 2019 MEPS 2009
N  Weighted % N Weighted %

Total 1684 100.00 3383 100.00
Sex

Male 831 50.40 1638 50.40

Female 853 49.60 1745 49.60
Race/Ethnicity

Non-Hispanic White 750 52.92 1195 30.07

Non-Hispanic Black 270 13.34 748 14.44

Hispanic 500 23.08 1134 18.25

All other race/ethnicities 164 10.66 306 7.24
Current Marital Status

Married 131 8.41 431 12.07

Not married 1553 91.59 2952 87.93
Education

Less than high school graduate 440 22.16 1112 28.28

High school graduate 599 32.99 1133 33.89

Some college or more 643 44.86 1129 37.83
Family Income

Low 484 21.92 1294 27.90

Middle 755 45.53 1450 42.71

High 445 32.55 639 29.39
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Table 3 (Continued)

MEPS 2019 MEPS 2009
N wWeighted % N  Weighted %
Census region
Northeast 234 17.82 473 17.24
Midwest 353 20.56 693 22.72
South 646 37.34 1288 36.64
West 451 24.28 929 23.40
Insurance Type
Private 1067 69.93 1611 58.53
Public 432 20.93 710 14.77
Uninsured 185 9.13 1062 26.70
Comorbidity
Arthritis 30 1.76 65 2.46
Asthma 275 15.89 330 10.04
Cancer 17 0.90 33 1.10
Diabetes 25 1.62 19 0.40
Emphysema 1 0.06 5 0.21
Heart disease 70 4.30 115 4.40
High cholesterol 63 4.43 128 3.64
Hypertension 68 3.91 171 5.55
Stroke 6 0.31 9 0.29
Adequate Physical Activity 878 54.21 2124 68.58
Current Smoker 321 16.71 628 20.62

*Weighted proportions calculated with chi-square test of independence

Table 4. Distribution of Outcomes for the sub-group of Adults Aged 18-25, Medical Expenditure Panel

Survey*
MEPS 2019 MEPS 2009
N Welog/:ted N  Weighted % P value
Barriers to Accessing Care Factors
Total 1684 100.00 3383 100.00
Has a Usual Source of Care 0.6278
Yes 985 58.68 1837 59.69
No 699 41.32 1546 40.31
Delay Care due to Cost <0.001
Yes 298 17.40 114 3.59
No 1386 82.60 3269 96.41
Forgo Care due to Cost <0.001
Yes 218 12.98 230 7.21
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Table 4 (Continued)

MEPS 2019 MEPS 2009

N Welog/:ted N  Weighted % P value

No 1466 87.02 3153 92.79

Quality of Care Factors

Total 825 100.00 1707 100.00
Provider Always Showed Respect 535 65.42 1025 60.47 0.0647
Provider Always Spent Enough Time 428 51.44 774 47.91 0.1839
Provider Always Listened 485 58.79 954 56.82 0.4394
Provider Always Explained 485 59.13 922 55.49 0.1704
Best Rating of Healthcare Providers 540 23.55 332 18.59 0.0185

*Proportions and P value calculated with chi-square test of independence.

Sub-group analysis: Adults aged 18-64 years with private insurance & asthma

The 18-64-year-olds with private insurance and asthma sub-group had 2,155 individuals

report on barriers to healthcare and 1,634 report on quality-of-care (Table 5). There was a larger

proportion of non-Whites, fewer people reported being married, getting adequate physical

activity, and having arthritis emphysema, high cholesterol, or hypertension, and more people

reported higher education in 2019 compared to 2009. Fewer people reported having a usual

source of care (76.53% vs 85.83%) and more people reported delaying care due to cost (25.64%

vs. 5.11%) and forgoing care due to cost (16.99% vs. 5.86%) in 2019 compared to 2009. There

were no significant differences for quality-of-care variables. The distribution of barriers and

quality-of-care variables are shown in Table 6.

Table 5. Distribution of Characteristics for the sub-group of Privately Insured Adults
with Asthma Aged 18-64, Medical Expenditure Panel Survey*

MEPS 2019 MEPS 2009
N Weighted % N Weighted %
Total 1141 100.00 1014 100.00
Age Group
18-25 159 17.69 161 15.26
26-35 271 24.08 213 22.28
36-44 209 18.97 214 20.37
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Table 5 (Continued)

MEPS 2019 MEPS 2009
N Weighted % N Weighted %

45-53 202 16.38 215 21.47

54-64 300 22.88 211 20.62
Sex

Male 494 46.43 385 39.22

Female 647 53.57 629 60.78
Race/Ethnicity

Non-Hispanic White 718 66.27 575 74.40

Non-Hispanic Black 153 11.76 190 10.25

Hispanic 179 13.02 151 8.34

All other race/ethnicities 91 8.95 98 7.01
Current Marital Status

Married 599 51.50 574 58.07

Not married 542 48.50 440 41.93
Education

Less than high school 83 6.81 108 8.80
graduate

High school graduate 293 22.93 282 26.71

Some college or more 764 70.26 620 64.49
Family Income

Low 106 7.34 121 8.77

Middle 467 37.63 475 42.02

High 568 55.02 418 49.20
Census region

Northeast 181 18.17 162 18.89

Midwest 242 20.39 226 22.73

South 381 34.49 343 33.42

West 337 26.96 283 24.96
Comorbidity

Arthritis 264 19.14 295 28.55

Cancer 105 7.96 73 8.09

Diabetes 101 7.99 95 8.50

Emphysema 25 1.53 35 4.31

Heart disease 125 10.78 139 13.18

High cholesterol 296 23.80 337 32.86

Hypertension 300 23.17 335 31.68

Stroke 25 1.66 27 2.17
Adequate Physical Activity 568 50.29 583 59.39
Current Smoker 199 16.69 174 17.56

*Weighted proportions calculated with chi-square test of independence

16



Table 6. Distribution of Outcomes for the sub-group of Privately Insured Adults with Asthma Aged 18-64,
Medical Expenditure Panel Survey*

MEPS 2019 MEPS 2009
N  Weighted % N Weg: ted P value
Barriers to Care Factors
Total 1141 100.00 1014 100.00
Has a Usual Source of Care <0.001
Yes 885 76.53 873 85.83
No 256 23.47 141 14.17
Delay Care due to Cost <0.001
Yes 320 25.64 52 5.11
No 821 74.36 962 94.89
Forgo Care due to Cost <0.001
Yes 229 16.99 60 5.86
No 912 83.01 954 94.14
Quality of Care Factors
Total 840 100.00 794 100.00
Provider Always Showed Respect 515 62.31 494 60.83 0.6078
Provider Always Spent Enough Time 402 47.86 408 49.47 0.6052
Provider Always Listened 454 54.41 470 58.15 0.2000
Provider Always Explained 494 59.03 472 57.78 0.6478
Best Rating of Healthcare Providers 185 22.94 190 22.15 0.7525

*Proportions and P value calculated with chi-square test of independence.

Barriers: Usual Source of Care

Main Analysis: Adults aged 18-64 years

The crude associations for having a usual source of care (USC) for adults aged 18-64
years (Table 7) show that having a USC was significantly less likely in 2019 than in 2009 [odds
ratio (OR)=0.78; 95% CI: 0.71, 0.86]. Older age was associated with being more likely to have a
USC than younger age groups, with ages 36-64 significantly more likely than the 18-25 age
group. Being female, married, having a high school education or higher, having a middle or high
income, or any comorbidity were all associated with being more likely to have a USC. Those
living in the South and West regions were less likely to have a USC than the Northeast, with no

difference between the Midwest and Northeast. Being any race/ethnicity other than non-Hispanic
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associated with being less likely to have a USC.

White, uninsured, reporting adequate physical activity, and being a current smoker was

Table 7. Crude Associations of Usual Source of Care for
Adults Aged 18-64, Medical Expenditure Panel Survey

Has a Usual Source of Care

OR (95%Cl) P value

2019 vs 2009 0.78 (0.71, 0.86) <0.001
Age Group

18-25 reference

26-35 0.88 (0.80, 0.97) 0.0099

36-44 1.54 (1.40, 1.69) <0.001

45-53 2.25 (2.02, 2.50) <0.001

54-64 3.25(2.91, 3.63) <0.001
Sex <0.001

Male reference

Female 1.71(1.61, 1.81) <0.001
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 0.66 (0.60, 0.73) <0.001

Hispanic 0.40 (0.37, 0.45) <0.001

All other race/ethnicities 0.69 (0.60, 0.80) <0.001
Current marital status

Married reference

Not married 0.57 (0.53, 0.61) <0.001
Education

Less than high school
graduate reference

High school graduate 1.28 (1.17, 1.41) <0.001

Some college or more 1.69 (1.54, 1.85) <0.001
Family Income

Low reference

Middle 1.22 (1.12, 1.33) <0.001

High 2.08 (1.89, 2.28) <0.001
Census region

Northeast reference

Midwest 1.08 (0.90, 1.29) 0.4015

South 0.63 (0.53,0.73) <0.001

West 0.72 (0.61, 0.85) <0.001
Insurance Type

Private reference

Public 0.93 (0.84, 1.03) 0.1535

Uninsured 0.22 (0.20, 0.24) <0.001

Clinical Factors

Comorbidity
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Table 7 (Continued)

Has a Usual Source of Care

OR (95% CI)

P value

Arthritis
Asthma
Cancer
Diabetes
Emphysema
Heart disease

High cholesterol

Hypertension
Stroke

Lifestyle Factors

Adequate Physical Activity

Current Smoker

3.20 (2.89, 3.53)
1.56 (1.41, 1.72)
2.66 (2.29, 3.08)
3.28 (2.79, 3.86)
3.22 (2.23, 4.65)
2.48 (2.19, 2.81)
3.21 (2.95, 3.49)
2.65 (2.45, 2.86)
3.17 (2.43, 4.14)

0.89 (0.83, 0.96)
0.75 (0.69, 0.81)

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.0020
<0.001

*Proportions and P value calculated with chi-square test of

independence.

Race was found to be a modifier and income and insurance type was found to be

confounders of the association between year and having a usual source of care in adults aged 18

to 64. The final model included year, income, insurance type, race, and the interaction term of

race and year. Stratified by race and controlling for income and insurance type, Whites, Blacks,

and Hispanics were less likely to report having a usual source of care in 2019 than in 2009

[adjusted odds ratio (AOR) White = 0.60; 95% CI: 0.53, 0.69), (AOR Black = 0.63; 95% CI:

0.52, 0.75), (AOR Hispanic = 0.74; 95% CI: 0.64, 0.85), (AOR other = 0.81; 95% CI: 0.62,

1.06)]. The measures of association are shown in Table 8.

Table 8. Adjusted Associations of Year with Having a Usual Source of Care for Adults Aged 18-64,
Stratified by Race, Medical Expenditure Panel Survey*

Has a Usual Source of Care

White

Black

Hispanic

Other

AOR (95% CI)

AOR (95%

Cl)

AOR (95% CI)

AOR (95% CI)

2019 vs 2009
Family Income

Low

0.60 (0.53, 0.69) '

reference

0.63 (0.52, 0.75) "

reference

19

reference

0.74 (0.64, 0.85) '

0.81 (0.62, 1.06)
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Table 8 (Continued)

Has a Usual Source of Care

White

Black Hispanic

Other

AOR (95% ClI)

AOR (95% Cl)  AOR (95% ClI)

AOR (95% ClI)

Middle 1.12 (0.97, 1.29)

High 1.60 (1.37, 1.88) "
Insurance Type

Private

Public

reference
1.22 (1.02, 1.45)

Uninsured 0.26 (0.22, 0.30) *

1.20 (0.99, 1.45)
1.57 (1.21,2.03) "

1.16 (0.99, 1.35)
1.77 (0.44,2.19)

reference
1.24 (0.99, 1.56)
0.26 (0.22,0.31) 7

reference
1.78 (1.43,2.22) 1

0.32 (0.26, 0.40) '

0.90 (0.64, 1.26)
0.97 (0.67, 1.39)

reference

1.02 (0.72, 1.46)
0.23 (0.16, 0.33) '

* Odds ratios calculated with binary logistic regression.

T Statistically significant at o.= 0.05.

Sub-group analysis: Adults aged 18-25 years

The crude associations for having a usual source of care for adults aged 18-25 years

(Table 9) show no differences between years. Factors associated with being more likely to have a

usual source of care include being female, married, non-Hispanic White, high income, private

insurance, or specific comorbidities (arthritis, asthma, diabetes, heart disease, and high

cholesterol) compared to males, all other races/ethnicities, low income, uninsured, and not

having those specific comorbidities. Living in South and West regions were associated with

being less likely to have a USC than the Northeast, with no differences between the Midwest and

Northeast. Being married and achieving adequate physical activity both showed no significant

differences. Having a high school education vs. less than high school and being a current smoker

was associated with being less likely to have a USC.
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Table 9. Crude Associations of Usual Source of Care for the sub-group of
Adults Aged 18-25, Medical Expenditure Panel Survey

Has a Usual Source of Care

OR (95%Cl) P value

2019 vs 2009 0.96 (0.81, 1.14) 0.1634
Sex

Male reference

Female 1.69 (1.46, 1.96) <0.001
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 0.76 (0.62, 0.94) 0.0105

Hispanic 0.48 (0.39, 0.58) <0.001

All other race/ethnicities 0.76 (0.55, 1.04) 0.0839
Current marital status

Married reference

Not married 1.34 (1.06, 1.70) 0.0160
Education

Less than high school graduate reference

High school graduate 0.84 (0.71,1.01) 0.0591

Some college or more 1.07 (0.88, 1.28) 0.5010
Family income

Low reference

Middle 1.13 (0.95, 1.34) 0.1802

High 2.32 (1.86, 2.89) <0.001
Census region

Northeast reference

Midwest 0.89 (0.66, 1.20) 0.4345

South 0.56 (0.42,0.73) <0.001

West 0.67 (0.50, 0.89) 0.0054
Insurance Type

Private reference

Public 0.89 (0.73, 1.08) 0.2498

Uninsured 0.28 (0.23, 0.34) <0.001
Comorbidity

Arthritis 1.76 (1.05, 2.97) 0.0333

Asthma 1.40 (1.15, 1.72) 0.0011

Cancer 0.98 (0.51, 1.86) 0.9497

Diabetes 1.68 (0.70, 4.07) 0.2459

Emphysema 0.37 (0.04, 3.35) 0.3760

Heart disease 1.92 (1.31, 2.82) 0.0009

High cholesterol 1.56 (1.08, 2.25) 0.0176

Hypertension 1.12 (0.80, 1.57) 0.5026

Stroke 1.83 (0.64, 5.27) 0.2607
Adequate Physical Activity 1.11 (0.95, 1.29) 0.1902
Current Smoker 0.75 (0.62, 0.90) 0.0021

*Proportions and P value calculated with chi-square test of independence.



Race was found to be a modifier and insurance type was found to be a confounder of the
association between year and having a usual source of care in young adults aged 18-25. The final
model included year, insurance type, race, and the interaction term of race and year. Stratified by
race and controlling for insurance type, Whites had 0.66 times the odds of reporting having a
usual source of care in 2019 than in 2009 while other races were as likely in 2019 as 2009
[(AOR White = 0.66; 95% Cl: 0.51, 0.87), (AOR Black = 1.12; 95% CI: 0.78, 1.60), (AOR
Hispanic = 0.97; 95% CI: 0.73, 1.30), (AOR other = 0.76; 95% CI: 0.43, 1.35)]. The measures of
association are shown in Table 10.

Table 10. Adjusted Associations of Year with Having a Usual Source of Care for the sub-group of
Adults Aged 18-25, Stratified by Race, Medical Expenditure Panel Survey*

Has a Usual Source of Care

White Black Hispanic Other

AOR (95% CI) AOR (95% CI) AOR (95% CI)  AOR (95% CI)

2019 vs 2009 0.66 (0.51,0.87)" 1.12(0.78,1.60) 0.97 (0.73,1.30) 0.76 (0.43, 1.35)
Insurance Type

Private reference reference reference reference
Public 0.88(0.61,1.29) 1.25(0.83,1.87) 1.18(0.84,1.64) 0.71(0.36, 1.41)
Uninsured 0.35(0.26,0.47) " 0.34(0.21,0.55) 7 0.23(0.17,0.32)* 0.19 (0.09, 0.40) ¥

* Odds ratios calculated with binary logistic regression.

1 Statistically significant at o = 0.05.
Sub-group analysis: Adults aged 18-64 years with private insurance & asthma

The crude associations for having a usual source of care for adults aged 18-64 with

private insurance and asthma (Table 11) show that having a USC was significantly less likely in
2019 than in 2009. Being older was associated with being more likely to have a USC, with 36-
64-year-olds significantly more likely to have a USC than 18-35-year-olds. Being female,
married, having a high income, and specific comorbidities (arthritis, cancer, heart disease, high

cholesterol, hypertension, and stroke) were all associated with being more likely to have a usual
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source of care than males, not married, low income, and not having those specific comorbidities.
Being a current smoker was associated with being less likely to have a USC.

No modifiers or confounders were observed for the association between year and having
a usual source of care in privately insured adults with asthma aged 18-64. Those in 2019 had

0.54 times the odds of reporting a usual source of care than in 2009 (OR = 0.54; 95% CI: 0.40,

0.72).

Table 11. Crude Associations of Usual Source of Care for the sub-group

of Privately Insured Adults with Asthma Aged 18-64, Medical

Expenditure Panel Survey

Has a Usual Source of Care

OR (95%Cl) P value

2019 vs 2009 0.54 (0.40,0.72) <0.001
Age Group

18-25 reference

26-35 0.86 (0.60, 1.25) 0.4303

36-44 2.35 (1.52, 3.65) 0.0002

45-53 3.33(2.07,5.34) <0.001

54-64 3.32 (2.10, 5.26) <0.001
Sex

Male reference

Female 2.07 (1.59, 2.69) <0.001
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 0.76 (0.53, 1.09) 0.1365

Hispanic 0.62 (0.42, 0.90) 0.0115

All other race/ethnicities 1.25 (0.75, 2.06) 0.3884
Current marital status

Married reference

Not married 0.49 (0.38, 0.64) <0.001
Education

Less than high school graduate reference

High school graduate 0.75 (0.46, 1.20) 0.2283

Some college or more 0.91 (0.56, 1.48) 0.7091
Family Income

Low reference

Middle 1.27 (0.85, 1.89) 0.2478

High 1.97 (1.30, 2.99) 0.0014
Census region

Northeast reference

Midwest 0.87 (0.57, 1.35) 0.5435
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Table 11 (Continued)

Has a Usual Source of Care

OR (95% CI) P value
South 0.82 (0.54, 1.24) 0.3374
West 0.89 (0.59, 1.34) 0.5607
Comorbidity
Arthritis 3.13 (2.19, 4.48) <0.001
Cancer 2.72 (1.47, 5.02) 0.0014
Diabetes 1.57 (0.92, 2.66) 0.0983
Emphysema 2.10 (0.82, 5.37) 0.1214
Heart disease 2.22 (1.37, 3.60) 0.0013
High cholesterol 3.55 (2.44,5.15) <0.001
Hypertension 1.93 (1.39, 2.68) <0.001
Stroke 3.34 (1.06, 10.56) 0.0399
Adequate Physical Activity 0.87 (0.66, 1.14) 0.3155
Current Smoker 0.70 (0.52, 0.95) 0.0221

Barriers: Delaying Care due to Cost

Main Analysis: Adults aged 18-64 years

The crude associations for delaying care due to cost for adults aged 18-64 (Table 12)
show that delaying care due to cost was more likely in 2019 than in 2009. Older age was
associated with being more likely to delay care due to cost, with ages 26-64 significantly more
likely to delay than the 18-25 age group. Being female, non-Hispanic White, not married, having
less than high school education, having a low income, public or no insurance, and any type of
priority condition were all associated with being more likely to delay care due to cost. Living in
the Midwest, South, and West regions were more likely to delay than the Northeast region.
Achieving adequate physical activity was associated with being less likely to delay care due to

cost and being a current smoker was associated with being more likely to delay care due to cost.
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Table 12. Crude Associations of Delay Care Due to Cost for Adults
Aged 18-64, Medical Expenditure Panel Survey

Delay Care due to Cost

OR (95%Cl) P value

2019 vs 2009 5.48 (4.87, 6.16) <0.001
Age Group

18-25 reference

26-35 1.45 (1.23, 1.70) <0.001

36-44 1.22 (1.04, 1.43) 0.0132

45-53 1.42 (1.23, 1.64) <0.001

54-64 1.55 (1.32, 1.83) <0.001
Sex

Male reference

Female 1.32 (1.23, 1.43) <0.001
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 0.91 (0.78, 1.06) 0.2212

Hispanic 1.02 (0.88, 1.19) 0.7489

All other race/ethnicities 0.73 (0.61, 0.89) 0.0014
Current marital status

Married reference

Not married 1.60 (1.46, 1.76) <0.001
Education

Less than high school graduate reference

High school graduate 0.93 (0.82, 1.05) 0.2264

Some college or more 0.86 (0.76, 0.97) 0.0152
Family Income

Low reference

Middle 0.77 (0.68, 0.87) <0.001

High 0.41 (0.35, 0.46) <0.001
Census region

Northeast reference

Midwest 1.51 (1.26, 1.81) <0.001

South 1.68 (1.41, 1.99) <0.001

West 1.51 (1.25, 1.81) <0.001
Insurance Type

Private reference

Public 2.01 (1.77, 2.29) <0.001

Uninsured 2.11 (1.84, 2.42) <0.001
Comorbidity

Arthritis 1.69 (1.54, 1.87) <0.001

Asthma 1.86 (1.66, 2.09) <0.001

Cancer 1.44 (1.23, 1.69) <0.001

Diabetes 1.65 (1.45, 1.87) <0.001

Emphysema 2.18 (1.65, 2.86) <0.001

Heart disease 1.63 (1.44, 1.83) <0.001
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Table 12 (Continued)

Delay Care Due to Cost

OR (95% CI) P value

High cholesterol 1.25 (1.15, 1.36) <0.001
Hypertension 1.35(1.23, 1.47) <0.001
Stroke 1.99 (1.57, 2.51) <0.001
Adequate Physical Activity 0.69 (0.63, 0.75) <0.001
Current Smoker 1.77 (1.61, 1.96) <0.001

Insurance type confounded the association of year of survey with delaying care due to
cost in adults aged 18-64. There were no effect modifiers. Those in 2019 had 6.42 times the odds
of reporting delaying care due to cost than in 2009 (AOR = 6.42; 95% ClI: 5.69, 7.24 (Table 13).

Table 13. Adjusted Associations of Year with
Delaying Care Due to Cost for Adults Aged
18-64, Medical Expenditure Panel Survey*
Delay Care Due to Cost
AOR (95% CI)

2019 vs 2009 6.42 (5.69, 7.24)t
Insurance
Type
Private reference
Public 1.77 (1.55, 2.02)F
Uninsured 3.29 (2.87, 3.78)F
* QOdds ratios calculated with binary logistic
regression.

T Statistically significant at a = 0.05.

Sub-group analysis: Adults aged 18-25 years

The crude associations for delaying care due to cost for adults aged 18-25 (Table 14)
show that young adults in 2019 were more likely to delay care due to cost than in 2009. Having a
low income, being uninsured, and specific comorbidities (asthma and heart disease) were all
associated with being more likely to delay care due to cost. Reporting adequate physical activity
was associated with being less likely to delay care due to cost and being a current smoker was

associated with being more likely to delay care due to cost.
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Table 14. Crude Associations of Delay Care Due to Cost for the
sub-group of Adults Aged 18-25, Medical Expenditure Panel Survey

Delay Care due to Cost

OR (95%Cl) P value

2019 vs 2009 5.65 (4.27, 7.48) <0.001
Sex

Male reference

Female 1.28 (0.99, 1.66) 0.0586
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 0.74 (0.49,1.11) 0.1476

Hispanic 1.04 (0.74, 1.47) 0.8209

All other race/ethnicities 0.84 (0.51, 1.38) 0.4870
Current marital status

Married reference

Not married 0.88 (0.57, 1.36) 0.5605
Education

Less than high school graduate reference

High school graduate 1.12 (0.80, 1.55) 0.5152

Some college or more 1.04 (0.75, 1.44) 0.8239
Family income

Low reference

Middle 0.94 (0.72,1.24) 0.6840

High 0.35(0.23, 0.52) <0.001
Census region

Northeast reference

Midwest 1.60 (0.95, 2.69) 0.0775

South 1.62 (0.98, 2.69) 0.0604

West 1.42 (0.82, 2.44) 0.2068
Insurance Type

Private reference

Public 1.22 (0.88, 1.71) 0.2343

Uninsured 1.57 (1.15, 2.14) 0.0047
Comorbidity

Arthritis 2.04 (0.97, 4.29) 0.0588

Asthma 1.99 (1.43, 2.78) <0.001

Cancer 2.53 (0.87, 7.36) 0.0886

Diabetes 2.00 (0.75, 5.37) 0.1680

Emphysema N/A N/A

Heart disease 2.03 (1.12, 3.70) 0.0203

High cholesterol 1.97 (1.15, 3.38) 0.0134

Hypertension 1.30 (0.76, 2.21) 0.3364

Stroke 2.34 (0.78, 7.00) 0.1282
Adequate Physical Activity 0.54 (0.41, 0.69) <0.001
Current Smoker 1.60 (1.18, 2.17) 0.0028
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Insurance type was found to be a confounder of the association between year and
delaying care due to cost in adults aged 18-25. There were no modifiers. Controlling for
insurance, those in 2019 had 7.31 times the odds of report delaying care due to cost than in 2009
(AOR =17.31; 95% CI: 5.28, 10.11). The measures of association are shown in Table 15.

Table 15. Adjusted Associations of Year with
Delaying Care Due to Cost for the sub-group of
Adults Aged 18-25, Stratified by Race, Medical
Expenditure Panel Survey*
Delay Care Due to Cost
AOR (95% CI)

2019 vs 2009 7.31 (5.28, 10.11)}
Insurance Type
Private reference
Public 1.11 (0.79, 1.56)
Uninsured 3.00 (2.12, 4.24)7
* QOdds ratios calculated with binary logistic
regression.

1 Statistically significant at o = 0.05.

Sub-group analysis: Adults aged 18-64 years with private insurance & asthma

The crude associations for delaying care due to cost for adults aged 18-64 with private
insurance and asthma (Table 16) showed that people in 2019 were more likely to delay care due
to cost than in 2009. Being female, not married, having specific comorbidities (arthritis, diabetes,
and stroke), or a current smoker was more likely to delay care due to cost. Having middle and
high incomes was associated with being less likely to delay care due to cost. There were no
modifiers or confounders of the association between year and delaying care due to cost in
privately insured adults with asthma aged 18-64. Privately Insured Adults with Asthma Aged 18-
64 had 6.40 times the odd of reporting delaying care due to cost than in 2009 (AOR = 6.40; 95%

Cl: 4,58, 8.94).

28



Table 16. Crude Associations of Delay Care Due to Cost for the sub-
group of Privately Insured Adults with Asthma Aged 18-64, Medical

Expenditure Panel Survey

Delay Care due to Cost

OR (95%Cl) P value

2019 vs 2009 6.40 (4.58, 8.94) <0.001
Age Group

18-25 reference

26-35 1.22 (0.77, 1.95) 0.4000

36-44 0.89 (0.57, 1.40) 0.6140

45-53 1.06 (0.68, 1.65) 0.7877

54-64 1.34 (0.84, 2.14) 0.2171
Sex

Male reference

Female 1.56 (1.21, 2.02) 0.0007
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 1.16 (0.79, 1.70) 0.4379

Hispanic 1.17 (0.78, 1.75) 0.4595

All other race/ethnicities 1.01 (0.62, 1.64) 0.9785
Current marital status

Married reference

Not married 1.60 (1.20, 2.12) 0.0012
Education

Less than high school graduate reference

High school graduate 1.06 (0.66, 1.72) 0.8018

Some college or more 0.95 (0.62, 1.47) 0.8225
Family Income

Low reference

Middle 0.63 (0.40, 1.00) 0.0517

High 0.39 (0.25, 0.60) <0.001
Census region

Northeast reference

Midwest 1.07 (0.63, 1.84) 0.7980

South 1.42 (0.88, 2.29) 0.1476

West 1.25 (0.76, 2.05) 0.3787
Comorbidity

Arthritis 1.39 (1.04, 1.86) 0.0254

Cancer 1.29 (0.83, 1.99) 0.2548

Diabetes 1.78 (1.20, 2.65) 0.0045

Emphysema 1.55 (0.85, 2.84) 0.1518

Heart disease 1.07 (0.74, 1.55) 0.7255

High cholesterol 1.11 (0.83, 1.48) 0.4789

Hypertension 1.10 (0.83, 1.46) 0.5024

Stroke 4.02 (2.08, 7.76) <0.001
Adequate Physical Activity 0.73 (0.57, 0.94) 0.0137
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Table 16 (Continued)

Delay Care Due to Cost
OR (95% CI) P value
Current Smoker 1.84 (1.27, 2.66) 0.0014

Barriers: Forgoing Care due to Cost

Main Analysis: Adults aged 18-64 years

The crude associations for forgoing care due to cost for adults aged 18-64 (Table 17)
show that forgoing care due to cost was more likely in 2019 than in 2009. Adults aged 45-64
were more likely to forgo care due to cost than young adults (aged 18-25), with no other age
group differences. Being female, not married, having public or no insurance, any comorbidity, or
being a current smoker were all associated with being more likely to forgo care due to cost.
Living in the Midwest, South or West regions were associated with being more likely to forgo
care than the Northeast region. Having a middle or high income, high school or higher education,
or achieving adequate physical activity were associated with being less likely to forgo care due
to cost.

Table 17. Crude Associations of Forgo Care Due to Cost for Adults

Aged 18-64, Medical Expenditure Panel Survey
Forgo Care Due to Cost

OR (95%Cl) P value

2019 vs 2009 2.43 (2.17, 2.72) <0.001
Age Group

18-25 reference

26-35 1.14 (0.97, 1.34) 0.1079

36-44 1.11 (0.96, 1.29) 0.1479

45-53 1.34 (1.16, 1.56) <0.001

54-64 1.27 (1.09, 1.47) 0.0016
Sex

Male reference

Female 1.32 (1.22,1.42) <0.001
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 1.03 (0.89, 1.18) 0.7028
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Table 17 (Continued)

Forgo Care Due to Cost

OR (95% CI) P value

Hispanic 1.07 (0.93, 1.23) 0.3758

All other race/ethnicities 0.84 (0.69, 1.01) 0.0630
Current marital status

Married reference

Not married 1.84 (1.66, 2.04) <0.001
Education

Less than high school graduate reference

High school graduate 0.85 (0.74, 0.98) 0.0214

Some college or more 0.61 (0.53, 0.69) <0.001
Family Income

Low reference

Middle 0.62 (0.56, 0.69) <0.001

High 0.23 (0.20, 0.27) <0.001
Census region

Northeast reference

Midwest 1.59 (1.30, 1.95) <0.001

South 1.83 (1.52, 2.20) <0.001

West 1.67 (1.37, 2.04) <0.001
Insurance Type

Private reference

Public 2.79 (2.44, 3.20) <0.001

Uninsured 3.26 (2.86, 3.72) <0.001
Comorbidity

Arthritis 1.90 (1.72, 2.10) <0.001

Asthma 1.81 (1.61, 2.03) <0.001

Cancer 1.44 (1.24, 1.67) <0.001

Diabetes 1.73 (1.54, 1.94) <0.001

Emphysema 2.24 (1.76, 2.86) <0.001

Heart disease 1.82 (1.61, 2.06) <0.001

High cholesterol 1.29 (1.18, 1.41) <0.001

Hypertension 1.46 (1.34, 1.58) <0.001

Stroke 2.40 (1.91, 3.01) <0.001
Adequate Physical Activity 0.71 (0.65, 0.78) <0.001
Current Smoker 2.20 (1.98, 2.44) <0.001

Income and insurance type were found to be confounders of the association between year
and forgoing care due to cost in adults aged 18 to 64. There were no modifiers. Controlling for

income and insurance type, those in 2019 had 3.05 times the odds of reporting forging care due
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to cost than in 2009 (AOR = 3.05; 95% ClI: 2.72, 3.41). The measures of association are shown
in Table 18.

Table 18. Adjusted Associations of Year with
Forgoing Care due to Cost for Adults Aged 18-
64, Medical Expenditure Panel Survey*

Forgo Care Due to

Cost
AOR (95% CI)

2019 vs 2009 3.05(2.72,3.41)T
Family Income

Low reference

Middle 0.74 (0.65, 0.83)F

High 2.93 (2.57, 3.34)t
Insurance Type

Private reference

Public 1.56 (1.34, 1.82)F

Uninsured 2.93 (2.57, 3.34)}
* QOdds ratios calculated with binary logistic
regression.

1 Statistically significant at o = 0.05.

Sub-group analysis: Adults aged 18-25 years

The crude associations for forgoing care due to cost for adults aged 18-25 (Table 19)
showed that forgoing care due to cost was more likely in 2019 than in 2009. Being female, non-
Hispanic White, having a low income, no insurance, or specific comorbidities (asthma and
stroke) were all associated with being more likely to forgo care due to cost. Living in South and
Midwest regions were associated with being more likely to forgo care due to cost than the
Northeast. Achieving adequate physical activity was associated with being less likely to forgo
care due to cost and being a current smoker was associated with more likely to forgo care due to

cost.
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Table 19. Crude Associations of Forgo Care Due to Cost for the sub-
group of Adults Aged 18-25, Medical Expenditure Panel Survey

Forgo Care Due to Cost

OR (95%Cl) P value

2019 vs 2009 1.92 (1.49, 2.47) <0.001
Sex

Male reference

Female 1.31(1.01, 1.70) 0.0426
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 0.83 (0.56, 1.23) 0.3510

Hispanic 1.05 (0.76, 1.43) 0.7754

All other race/ethnicities 1.01 (0.60, 1.70) 0.9637
Current marital status

Married reference

Not married 0.65 (0.40, 1.06) 0.0824
Education

Less than high school graduate reference

High school graduate 1.03 (0.75, 1.40) 0.8675

Some college or more 0.77 (0.54, 1.08) 0.1314
Family income

Low reference

Middle 0.76 (0.58, 0.99) 0.0478

High 0.21 (0.13,0.33) <0.001
Census region

Northeast reference

Midwest 2.24 (1.25, 4.03) 0.0069

South 2.27 (1.31, 3.92) 0.0036

West 2.20 (1.23, 3.95) 0.0084
Insurance Type

Private reference

Public 1.36 (0.97, 1.90) 0.0761

Uninsured 2.37 (1.76, 3.19) <0.001
Comorbidity

Arthritis 1.51 (0.63, 3.58) 0.3541

Asthma 2.12 (1.53,2.92) <0.001

Cancer 1.63 (0.39, 6.84) 0.5022

Diabetes 1.24 (0.41, 3.81) 0.7020

Emphysema N/A N/A

Heart disease 1.52 (0.74, 3.13) 0.2560

High cholesterol 1.62 (0.88, 2.97) 0.1191

Hypertension 1.04 (0.62, 1.76) 0.8695

Stroke 0.11 (0.01, 0.88) 0.0378
Adequate Physical Activity 0.61 (0.47,0.77) <0.001
Current Smoker 1.97 (1.47, 2.65) <0.001
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Insurance type was found to be the only confounder of the association between year of
survey and forgoing care due to cost in adults aged 18-25. There were no modifiers. Controlling
for insurance type, those in 2019 had 2.50 times the odds of reporting forging care due to cost
than in 2009 (AOR = 2.50; 95% CI: 1.91, 3.27). The measures of association are shown in Table
20.

Table 20. Adjusted Associations of Year with

Forgoing Care due to Cost for the sub-group of
Adults Aged 18-25, Medical Expenditure Panel

Survey*
Forgo Care Due to
Cost
AOR (95% CI)

2019 vs 2009 2.50 (1.91, 3.27)7
Insurance Type

Private reference

Public 1.27 (0.90, 1.78)

Uninsured 3.24 (2.38, 4.40)t
* QOdds ratios calculated with binary logistic
regression.

1 Statistically significant at o = 0.05.

Sub-group analysis: Adults aged 18-64 years with private insurance & asthma

The crude associations for delaying care due to cost for adults aged 18-64 with private
insurance and asthma (Table 21) showed forgoing care due to cost was more likely in 2019 than
in 2009. Being female, not married, having some college education or more, specific
comorbidities (arthritis, diabetes, high cholesterol, hypertension, and stroke), or being a current
smoker were all associated with being more likely forgo care due to cost. Having middle or high
incomes and achieving adequate physical activity was associated with being less likely to forgo
care due to cost. Midwest and South regions were more likely to forgo care than the Northeast

region.
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Table 21. Crude Associations of Forgo Care Due to Cost for the sub-
group of Privately Insured Adults with Asthma Aged 18-64, Medical

Expenditure Panel Survey

Forgo Care Due to Cost

OR (95%CI) P value

2019 vs 2009 3.29 (2.32, 4.67) <0.001
Age Group

18-25 reference

26-35 0.74 (0.45, 1.21) 0.2229

36-44 0.64 (0.38, 1.07) 0.0891

45-53 1.00 (0.60, 1.65) 0.9964

54-64 0.94 (0.56, 1.57) 0.8057
Sex

Male reference

Female 2.13 (1.58, 2.86) <0.001
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 1.45(0.95, 2.22) 0.0807

Hispanic 0.78 (0.51, 1.22) 0.2779

All other race/ethnicities 1.31(0.79, 2.19) 0.2969
Current marital status

Married reference

Not married 1.78 (1.32, 2.41) 0.0002
Education

Less than high school graduate reference

High school graduate 1.05 (0.62, 1.79) 0.8503

Some college or more 0.63 (0.37, 1.05) 0.0765
Family Income

Low reference

Middle 0.52 (0.32, 0.82) 0.0057

High 0.23 (0.14,0.38) <0.001
Census region

Northeast reference

Midwest 1.44 (0.76, 2.72) 0.2567

South 1.86 (1.07, 3.24) 0.0278

West 1.82 (1.03, 3.24) 0.0406
Comorbidity

Arthritis 1.79 (1.31, 2.44) 0.0003

Cancer 1.52 (0.98, 2.35) 0.0625

Diabetes 1.67 (1.11, 2.53) 0.0150

Emphysema 0.72 (0.29, 1.80) 0.4816

Heart disease 1.26 (0.87, 1.81) 0.2189

High cholesterol 1.23 (0.91, 1.65) 0.1791

Hypertension 1.19 (0.89, 1.60) 0.2344

Stroke 3.95(2.03,7.71) <0.001
Adequate Physical Activity 0.64 (0.48, 0.85) 0.0023
Current Smoker 1.96 (1.43,2.71) <0.001
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Income was found to be confounders of the association between year and forgoing care
due to cost in privately insured adults with asthma aged 18-64. No modifier was observed.
Controlling for income, those in 2019 had 4.01 times the odds of reporting forging care due to
cost than in 2009 (AOR = 4.01; 95% CI: 2.80, 5.75). The measures of association are shown in
Table 22.

Table 22. Adjusted Associations of Year with
Forgoing Care due to Cost for the sub-group
of Privately Insured Adults with Asthma Aged
18-64, Medical Expenditure Panel Survey*

Forgo Care Due to Cost
AOR (95% CI)

2019 vs 2009 4.01 (2.80, 5.75)T
Family
Income
Low reference
Middle 0.49 (0.30, 0.80)F
High 0.20 (0.12, 0.33)}
* QOdds ratios calculated with binary logistic
regression.

1 Statistically significant at o = 0.05.

Quality-of-Care: Provider Always Showed Respect

Main Analysis: Adults aged 18-64 years

The crude associations for reporting that the provider always showed respect for adults
aged 18-64 (Table 23) showed no differences in year, age group, sex, marital status, or region.
All other races/ethnicities were more likely to report their provider always respected them than
non-Hispanic Whites. Some college or more education levels were more likely to always feel
respected than those with less than high school education. Having public insurance or being
uninsured were associated with being less likely to report respect than having private insurance.
Individuals with specific comorbidities (arthritis, asthma, and stroke) were more likely to always

feel respected than those not having those conditions. Achieving adequate physical activity was
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associated with being more likely to always feel respected by providers than no physical activity

but being a current smoker was associated with being less likely to always feel respected.

Table 23. Crude Associations of Provider Always Showed Respect

for Adults Aged 18-64, Medical Expenditure Panel Survey

Always Showed Respect

OR (95%Cl) P value

2019 vs 2009 1.04 (0.94, 1.14) 0.7972
Age Group

18-25 reference

26-35 0.91 (0.79, 1.05) 0.2041

36-44 1.04 (0.91, 1.19) 0.5757

45-53 1.00 (0.87, 1.15) 0.9885

54-64 1.06 (0.93, 1.20) 0.3766
Sex

Male reference

Female 0.96 (0.89, 1.03) 0.2345
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 1.38 (1.23, 1.54) <0.001

Hispanic 1.06 (0.95, 1.18) 0.3247

All other race/ethnicities 1.08 (0.93, 1.26) 0.2897
Current marital status

Married reference

Not married 0.93 (0.86, 1.01) 0.0733
Education

Less than high school graduate reference

High school graduate 1.07 (0.95, 1.20) 0.2460

Some college or more 1.19 (1.07, 1.32) 0.0012
Family Income

Low reference

Middle 1.18 (1.07, 1.31) 0.0016

High 1.33(1.20, 1.46) <0.001
Census region

Northeast reference

Midwest 0.98 (0.88, 1.10) 0.7322

South 0.97 (0.87, 1.09) 0.6147

West 0.89 (0.80, 1.01) 0.0622
Insurance Type

Private reference

Public 0.80 (0.72, 0.88) <0.001

Uninsured 0.67 (0.59, 0.76) <0.001
Comorbidity

Arthritis 0.83 (0.76, 0.90) <0.001

Asthma 0.86 (0.78, 0.95) 0.0029
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Table 23 (Continued)

Always Showed Respect
OR (95%Cl) P value

Cancer 1.00 (0.88, 1.14) 0.9619
Diabetes 1.05 (0.93, 1.19) 0.4080
Emphysema 0.79 (0.62, 1.02) 0.0688
Heart disease 0.92 (0.82, 1.02) 0.1114
High cholesterol 0.97 (0.89, 1.05) 0.3912
Hypertension 1.00 (0.93, 1.08) 0.9906
Stroke 0.79 (0.65, 0.96) 0.0173
Adequate Physical Activity 1.13 (1.05, 1.22) 0.0009
Current Smoker 0.71 (0.64, 0.78) <0.001

Race was found to be a modifier and there were no confounders of the association
between year and providers always showed respect in adults aged 18-64. The final model
included year, race, and the interaction term of race and year. Stratified by race, Whites were less
likely to report providers always showed respect in 2019 than in 2009 and Blacks, Hispanics, and
all other races/ethnicities were more likely to report providers always showed respect in 2019
than in 2009 [(AOR White = 0.90; 95% ClI: 0.82, 0.99), (AOR Black = 1.25; 95% ClI: 1.02,
1.53), (AOR Hispanic = 1.54; 95% CI: 1.26, 1.87), (AOR other = 1.63; 95% Cl: 1.24, 2.15)].
The measures of association are shown in Table 24.

Table 24. Adjusted Associations of Year with Provider Always Showing Respect for Adults Aged
18-64, Stratified by Race, Medical Expenditure Panel Survey*

Provider Always Showed Respect

White Black Hispanic Other
AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI)
0.90 (0.82, 1.25 (1.02, 1.54 (1.26,  1.63(1.24, 2.15)
2019 vs 2009 0.99)" 153)" 1.87)" t

* Odds ratios calculated with binary logistic regression.
T Statistically significant at a = 0.05.
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Sub-group analysis: Adults aged 18-25 years

The crude associations for provider always showed respect for adults aged 18-25 (Table
25) showed that young adults in 2019 were more likely to report their providers always showed
them respect than in 2009. There were no differences for sex, race/ethnicity, marital status,
education, income, region, comorbidities, and adequate physical activity. Having public or no
insurance was associated with being significantly less likely to report always being shown
respect than private insurance. Being a current smoker was associated with being less likely to
report always being shown respect.

Table 25. Crude Associations of Provider Always Showed

Respect for the sub-group of Adults Aged 18-25, Medical
Expenditure Panel Survey

Always Showed Respect

OR (95%Cl) P value

2019 vs 2009 1.24 (0.98, 1.55) 0.0682
Sex

Male reference

Female 0.92 (0.74, 1.14) 0.4433
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 1.46 (1.08, 1.99) 0.0151

Hispanic 1.16 (0.86, 1.56) 0.3208

All other race/ethnicities 0.88 (0.60, 1.29) 0.5074
Current marital status

Married reference

Not married 1.03 (0.74, 1.41) 0.8744
Education

Less than high school
graduate reference

High school graduate 1.01 (0.78, 1.30) 0.9402

Some college or more 1.09 (0.84, 1.40) 0.5251
Family Income

Low reference

Middle 1.06 (0.80, 1.40) 0.6710

High 1.28 (0.96, 1.71) 0.0904
Census region

Northeast reference

Midwest 1.07 (0.74, 1.54) 0.7134

South 0.80 (0.57,1.11) 0.1772
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Table 25 (Continued)

Always Showed Respect

OR (95%Cl) P value
West 0.82 (0.57,1.19) 0.3007
Insurance Type
Private reference
Public 0.72 (0.54, 0.96) 0.0231
Uninsured 0.58 (0.43,0.79) 0.0005
Comorbidity
Arthritis 0.69 (0.36, 1.34) 0.2778
Asthma 0.84 (0.64, 1.11) 0.2226
Cancer 0.66 (0.27, 1.61) 0.3563
Diabetes 0.72 (0.28, 1.81) 0.4790
Emphysema N/A N/A
Heart disease 0.71 (0.42,1.18) 0.1860
High cholesterol 0.81 (0.50, 1.29) 0.3733
Hypertension 1.34 (0.85, 2.11) 0.2037
Stroke 0.30 (0.05, 1.90) 0.2013
Adequate Physical
Activity 1.12 (0.89, 1.40) 0.3255
Current Smoker 0.52 (0.40, 0.67) <0.001

N/A: Sample size too small to calculate OR.

We found race to be a modifier and no confounders of the association between year and
providers always showed respect in adults aged 18-25. The final model included year, race, and
the interaction term of race and year. Stratified by race, White, Hispanics, and all other races
were as likely to report providers always showed respect in 2019 than in 2009 while Blacks had
2.34 times the odds of reporting that providers always showed respect in 2019 than in 2009
[(AOR NH White = 1.06; 95% CI: 0.77, 1.46), (AOR Black = 2.34; 95% ClI: 1.27, 4.32), (AOR
Hispanic = 1.65; 95% CI: 0.99, 2.70), (AOR other = 1.26; 95% CI: 0.64, 2.48)]. The measures of

association are shown in Table 26.
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Table 26. Adjusted Associations of Year with Provider Always Showing Respect for the
sub-group of Adults Aged 18-25, Stratified by Race, Medical Expenditure Panel Survey*
Provider Always Showed Respect

White Black Hispanic Other
(o) 0)
AOR (95% CI) AOFE:I(;% % AOR (95% CI) Aoil()g‘r’ &
234 (127, 1.26 (0.64,
2019vs 2009 4 46 (077, 1.46) 432)"  165(0.99,2.70)  2.48)

* Odds ratios calculated with binary logistic regression.
T Statistically significant at o = 0.05.
Sub-group analysis: Adults aged 18-64 years with private insurance & asthma
The crude associations for provider always showed respect for adults aged 18-64 with
private insurance and asthma (Table 27) showed no differences for year, age, marital status,
education, income, region, comorbidities, and adequate physical activity. Females were less
likely to report their provider always showed respect than males, all other races/ethnicities were
more likely to report their provider always showed respect than non-Hispanic Whites, and
current smokers were less likely to report their provider always showed respect.
Table 27. Crude Associations of Provider Always Showed Respect
for the sub-group of Privately Insured Adults with Asthma Aged

18-64, Medical Expenditure Panel Survey
Always Showed Respect

OR (95%Cl) P value

2019 vs 2009 1.06 (0.84, 1.35) 0.6070
Age Group

18-25 reference

26-35 0.86 (0.55, 1.34) 0.4962

36-44 0.89 (0.60, 1.31) 0.5554

45-53 1.05 (0.70, 1.57) 0.8048

54-64 0.95 (0.64, 1.41) 0.7991
Sex

Male reference

Female 0.77 (0.61, 0.97) 0.0247
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 2.32 (1.59, 3.39) <0.001

Hispanic 1.06 (0.74, 1.53) 0.7421

All other race/ethnicities 1.65 (1.05, 2.60) 0.0304
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Table 27 (Continued)

Always Showed Respect

OR (95%Cl) P value

Current marital status

Married reference

Not married 1.07 (0.83, 1.39) 0.5893
Education

Less than high school
graduate reference

High school graduate 1.14 (0.71, 1.84) 0.5779

Some college or more 1.13 (0.73, 1.76) 0.5882
Family Income (% Poverty)

Low-income <139% reference

Middle-income 139-400% 1.22 (0.78, 1.91) 0.3892

High-income >400% 1.34 (0.88, 2.04) 0.1774
Census region

Northeast reference

Midwest 0.85 (0.56, 1.27) 0.4159

South 0.88 (0.60, 1.28) 0.5032

West 0.82 (0.57,1.18) 0.2877
Comorbidity

Arthritis 0.90 (0.70, 1.15) 0.4078

Cancer 1.20 (0.83, 1.74) 0.3235

Diabetes 1.43 (0.97, 2.10) 0.0735

Emphysema 0.91 (0.53, 1.57) 0.7447

Heart disease 0.83(0.59, 1.19) 0.3182

High cholesterol 0.97 (0.76, 1.24) 0.7895

Hypertension 1.02 (0.80, 1.31) 0.8575

Stroke 0.49 (0.25, 0.96) 0.0384
Adequate Physical Activity 1.21 (0.96, 1.53) 0.1063
Current Smoker 0.57 (0.42, 0.78) 0.0004

Race was found to be a modifier and there were no confounders of the association
between year and providers always showed respect in privately insured adults with asthma aged
18-64. The final model included year, race, and the interaction term of race and year. Stratified
by race, Whites, Blacks, and Hispanics were as likely to report providers always showed respect
in 2019 than in 2009 and all other races/ethnicities had 4.24 times the odds of reporting that

providers always showed respect in 2019 than in 2009 [(AOR NH White = 0.95; 95% CI: 0.72,
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1.25), (AOR Black = 0.99; 95% CI: 0.51, 1.92), (AOR Hispanic = 1.18; 95% ClI: 0.61, 2.30),
(AOR other = 4.24; 95% ClI: 1.78, 10.11)]. The measures of association are shown in Table 28.

Table 28. Adjusted Associations of Year with Provider Always Showing Respect for the
sub-group of Privately Insured Adults with Asthma Aged 18-64, Stratified by Race,
Medical Expenditure Panel Survey*

Provider Always Showed Respect

White Black Hispanic Other
AOR AOR AOR AOR
(95% CI) (95% CI) (95% CI) (95% CI)

2019 vs

2009 0.95(0.72,1.25) 0.99 (0.51,1.92) 1.18(0.61,2.30) 4.24(1.78,10.11)7
* Odds ratios calculated with binary logistic regression.

T Statistically significant at o = 0.05.

Quality: Provider Always Spent Enough Time

Main Analysis: Adults aged 18-64 years

The crude associations for “provider always spent enough time” with adults aged 18-64
(Table 29) showed no differences in year, sex, race/ethnicity, or region. Adults aged 26-35 were
significantly less likely and adults aged 54-64 were more likely to report that providers always
spend enough time than adults aged 18-25, with no differences for other age groups. Those not
married, those who have public or no insurance, and current smokers were less likely to report
providers spending enough time with them. High school and some college or more education
levels, middle and high incomes, having specific comorbidities (arthritis, asthma, and
hypertension), and those who achieve adequate physical activity were more likely than to report

enough time with providers than those with less than high school educations.
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Table 29. Crude Associations of “Provider Always Spent Enough
Time” for Adults Aged 18-64, Medical Expenditure Panel Survey

Always Spent Enough Time

OR (95%Cl) P value

2019 vs 2009 1.02 (0.92, 1.12) 0.6076
Age Group

18-25 reference

26-35 0.83(0.73, 0.94) 0.0049

36-44 1.05 (0.92, 1.20) 0.4391

45-53 1.04 (0.92, 1.17) 0.5482

54-64 1.18 (1.04, 1.33) 0.0077
Sex

Male reference

Female 0.98 (0.92, 1.05) 0.5814
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 1.15 (1.04, 1.28) 0.0068

Hispanic 0.95 (0.85, 1.05) 0.2912

All other race/ethnicities 0.99 (0.85, 1.16) 0.9423
Current marital status

Married reference

Not married 0.91 (0.85, 0.98) 0.0134
Education

Less than high school
graduate reference

High school graduate 1.16 (1.04, 1.30) 0.0082

Some college or more 1.12 (1.02, 1.25) 0.0216
Family Income

Low reference

Middle 1.14 (1.03, 1.25) 0.0092

High 1.29 (1.18, 1.41) <0.001
Census region

Northeast reference

Midwest 0.92 (0.80, 1.05) 0.2004

South 0.93 (0.83, 1.05) 0.2598

West 0.82 (0.71, 0.94) 0.0037
Insurance Type

Private reference

Public 0.88 (0.80, 0.97) 0.0101

Uninsured 0.69 (0.61, 0.79) <0.001
Comorbidity

Arthritis 0.88 (0.81, 0.95) 0.0013

Asthma 0.86 (0.77, 0.95) 0.0037

Cancer 1.03 (0.92, 1.17) 0.5782

Diabetes 1.12 (1.00, 1.26) 0.0594

Emphysema 1.01 (0.79, 1.30) 0.9205
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Table 29 (Continued)

Always Spent Enough Time

OR (95%Cl) P value

Heart disease 0.93 (0.84, 1.04) 0.1946
High cholesterol 1.02 (0.94, 1.11) 0.6013
Hypertension 1.08 (1.00, 1.17) 0.0387
Stroke 0.87 (0.70, 1.08) 0.2130
Adequate Physical Activity 1.18 (1.08, 1.27) <0.001
Current Smoker 0.83 (0.75, 0.91) <0.001

Race was found to be a modifier and there were no confounders of the association
between year and participants reporting that providers always spent enough time with adults
aged 18-64. The final model included year, race, and the interaction term of race and year.
Stratified by race, Whites were less likely to report providers always spent enough time in 2019
than in 2009 and Blacks, Hispanics, and all other races/ethnicities were more likely to report
providers always spent enough time in 2019 than in 2009 [(OR NH White = 0.87; 95% CI: 0.78,
0.97), (OR Black = 1.23; 95% CI: 1.05, 1.54), (OR Hispanic = 1.80; 95% CI: 1.49, 2.16), (OR
other = 1.49; 95% CI: 1.14, 1.96)]. The measures of association are shown in Table 30.

Table 30. Adjusted Associations of Year with Provider Always Spent Enough Time for

Adults Aged 18-64, Stratified by Race, Medical Expenditure Panel Survey*
Provider Always Spent Enough Time

White Black Hispanic Other
AOR AOR AOR AOR
(95% CI) (95% CI) (95% CI) (95% ClI)

2019 vs

2009 0.87 (0.78,0.97)" 1.23(1.05,1.54)" 1.80(1.49,2.16)" 1.49(1.14,1.96)
* Odds ratios calculated with binary logistic regression.

T Statistically significant at o = 0.05.

Sub-group analysis: Adults aged 18-25 years
The crude associations for providers always spending enough time with adults aged 18-

25 (Table 31) show that young adults in 2019 were more likely to report providers always
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spending enough time than in 2009. There were no differences between sex, race/ethnicity,

marital status, education, insurance type, region, comorbidities, or adequate physical activity.

Those with high incomes were more likely to report enough time than low incomes. Being a

current smoker was associated with being less likely to report providers spending enough time.
Table 31. Crude Associations of Provider Always Spent Enough

Time for the sub-group of Adults Aged 18-25, Medical
Expenditure Panel Survey

Always Spent Enough Time

OR (95%Cl) P value

2019 vs 2009 1.15 (0.93, 1.42) 0.1852
Sex

Male reference

Female 0.95 (0.77, 1.16) 0.5842
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 1.30 (0.95, 1.76) 0.0971

Hispanic 1.10 (0.83, 1.44) 0.5076

All other race/ethnicities 0.97 (0.65, 1.43) 0.8695
Current marital status

Married reference

Not married 1.05 (0.77, 1.44) 0.7609
Education

Less than high school
graduate reference

High school graduate 1.04 (0.82, 1.32) 0.7284

Some college or more 1.05 (0.83, 1.33) 0.6697
Family Income

Low reference

Middle 1.12 (0.87, 1.45) 0.3755

High 1.45 (1.09, 1.92) 0.0105
Census region

Northeast reference

Midwest 0.95 (0.67, 1.36) 0.7917

South 0.90 (0.65, 1.25) 0.5197

West 0.83 (0.57,1.19) 0.3026
Insurance Type

Private reference

Public 0.83 (0.63, 1.09) 0.1784

Uninsured 0.76 (0.55, 1.06) 0.1049
Comorbidity

Arthritis 0.70 (0.36, 1.38) 0.3050

Asthma 0.83(0.63, 1.10) 0.1910
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Table 31 (Continued)

Always Spent Enough Time

OR (95%Cl) P value

Cancer 0.92 (0.40, 2.12) 0.8503
Diabetes 0.50 (0.22, 1.13) 0.0965
Emphysema N/A N/A
Heart disease 0.80 (0.47, 1.36) 0.4125
High cholesterol 1.07 (0.67, 1.71) 0.7841
Hypertension 1.44 (0.93, 2.24) 0.1013
Stroke 2.87 (0.51, 16.26) 0.2323
Adequate Physical Activity 1.14 (0.91, 1.43) 0.2445
Current Smoker 0.65 (0.49, 0.86) 0.0025

Race was found to be a modifier and there were no confounders of the association
between year and participants reporting providers always spent enough time with adults aged
18-25. The final model included year, race, and the interaction term of race and year. Stratified
by race, Whites and all other races/ethnicities were as likely to report providers always spent
enough time in 2019 than in 2009 and Blacks and Hispanics had over 2.28 and 2.26 times the
odds, respectively, of reporting “providers always spent enough time” in 2019 than in 2009
[(AOR NH White = 0.87; 95% CI: 0.64, 1.19), (AOR Black = 2.28; 95% ClI: 1.34, 3.87), (AOR
Hispanic = 2.26; 95% CI: 1.43, 3.56), (AOR other = 1.14; 95% CI: 0.58, 2.56)]. The measures of
association are shown in Table 32.

Table 32. Adjusted Associations of Year with Provider Always Spent Enough Time for

the sub-group of Adults Aged 18-25, Stratified by Race, Medical Expenditure Panel
Survey*

Provider Always Spent Enough Time

White Black Hispanic Other
[0) 0)
AOR (95% ClI) AOF&(§95 /o AOFéI(;E % AOR (95% Cl)
2.28 (1.34, 2.26 (1.43, 1.14 (0.58,
2019vs 2009 4 87 0 64, 1.19) 3.87)" 3.56) 2.56)

* Odds ratios calculated with binary logistic regression.
T Statistically significant at a = 0.05.
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Sub-group analysis: Adults aged 18-64 years with private insurance & asthma

The crude associations for providers always spending enough time with adults aged 18-
64 who have private insurance and asthma (Table 33) show no differences for all variables
except region, where the Midwest and West were less likely to report providers always spending
enough time than the Northeast region. There were no modifiers or confounders of the
association between year and providers always spent enough time in adults aged 18-64. Those in
2019 were as likely to report providers always spent enough time as those in 2009 (AOR = 0.94;

95% Cl: 0.73, 1.20).

Table 33. Crude Associations of Provider Always Spent Enough Time for the sub-
group of Privately Insured Adults with Asthma Aged 18-64, Medical Expenditure

Panel Survey
Always Spent Enough Time
OR (95%Cl) P value

2019 vs 2009 0.94 (0.73, 1.20) 0.6045
Age Group

18-25 reference

26-35 0.87 (0.56, 1.34) 0.5220

36-44 0.97 (0.65, 1.47) 0.8924

45-53 1.21 (0.80, 1.84) 0.3622

54-64 1.09 (0.73, 1.65) 0.6667
Sex

Male reference

Female 0.90 (0.73,1.12) 0.3495
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 1.62 (1.12, 2.34) 0.0103

Hispanic 1.18 (0.78, 1.78) 0.4405

All other race/ethnicities 0.81 (0.51, 1.28) 0.3586
Current marital status

Married reference

Not married 1.12 (0.88, 1.43) 0.3408
Education

Less than high school graduate reference

High school graduate 1.16 (0.71, 1.87) 0.5579

Some college or more 0.99 (0.64, 1.54) 0.9748

Family Income
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Table 33 (Continued)

Always Spent Enough Time

OR (95%Cl) P value

Low reference

Middle 1.08 (0.71, 1.63) 0.7301

High 1.10 (0.75, 1.60) 0.6345
Census region

Northeast reference

Midwest 0.67 (0.45, 0.99) 0.0466

South 0.78 (0.54, 1.13) 0.1902

West 0.68 (0.48, 0.96) 0.0307
Comorbidity

Arthritis 0.91 (0.71, 1.15) 0.4113

Cancer 1.11 (0.75, 1.63) 0.6092

Diabetes 1.41 (0.97, 2.05) 0.0696

Emphysema 1.55 (0.85, 2.84) 0.1518

Heart disease 0.88 (0.61, 1.27) 0.4894

High cholesterol 0.94 (0.74, 1.21) 0.6500

Hypertension 1.15 (0.87, 1.51) 0.3218

Stroke 0.60 (0.31, 1.18) 0.1380
Adequate Physical Activity 1.19 (0.95, 1.51) 0.1352
Current Smoker 0.89 (0.64, 1.24) 0.4972

Quality: Provider Always Listened

Main Analysis: Adults aged 18-64 years

The crude associations for provider always listened to adults aged 18-64 (Table 34)
showed no differences in year, age, sex, marital status. Having a high school education, higher
and middle or high incomes, or achieving adequate physical activity was associated with being
more likely to report providers always listen. Being non-Hispanic White, having public or no
insurance, living in the West region, having specific comorbidities (arthritis, asthma,
emphysema, and heart disease), and being a current smoker were associated with being less

likely to report providers always listened than private insurance.
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Table 34. Crude Associations of Provider Always Listened for Adults Aged 18-

64, Medical Expenditure Panel Survey

Always Listened

OR (95%Cl) P value

2019 vs 2009 0.91 (0.82,1.01) 0.7261
Age Group

18-25 reference

26-35 0.87 (0.77, 0.99) 0.0369

36-44 1.04 (0.93, 1.18) 0.4708

45-53 0.98 (0.87,1.11) 0.7985

54-64 1.06 (0.94, 1.19) 0.3726
Sex

Male reference

Female 0.96 (0.90, 1.04) 0.3165
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 1.38 (1.23, 1.54) <0.001

Hispanic 0.95 (0.86, 1.05) 0.3540

All other race/ethnicities 1.04 (0.90, 1.21) 0.5759
Current marital status

Married reference

Not married 0.96 (0.89, 1.04) 0.3077
Education

Less than high school graduate reference

High school graduate 1.12 (1.00, 1.26) 0.0468

Some college or more 1.10 (0.99, 1.22) 0.0756
Family Income (% Poverty)

Low-income <139% reference

Middle-income 139-400% 1.10 (1.00, 1.21) 0.0492

High-income >400% 1.18 (1.07, 1.30) 0.0009
Census region

Northeast reference

Midwest 0.95 (0.84, 1.07) 0.4133

South 0.97 (0.87, 1.09) 0.6079

West 0.83(0.74, 0.93) 0.0015
Insurance Type

Private reference

Public 0.89 (0.81, 0.98) 0.0223

Uninsured 0.72 (0.63, 0.82) <0.001
Comorbidity

Arthritis 0.88 (0.81, 0.95) 0.0013

Asthma 0.87 (0.78, 0.96) 0.0055

Cancer 0.95 (0.85, 1.07) 0.4282

Diabetes 1.01 (0.89, 1.15) 0.8619

Emphysema 0.74 (0.57, 0.95) 0.0193

Heart disease 0.89 (0.80, 0.99) 0.0312
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Table 34 (Continued)

Always Listened

OR (95%Cl) P value

High cholesterol 0.97 (0.90, 1.05) 0.5031
Hypertension 1.02 (0.94, 1.10) 0.6716
Stroke 0.97 (0.79, 1.19) 0.7716
Adequate Physical Activity 1.18 (1.10, 1.27) <0.001
Current Smoker 0.80 (0.73, 0.88) <0.001

Race was found to be a modifier and there were no confounders of the association

between year and providers always listened in adults aged 18-64. The final model included year,

race, and the interaction term of race and year. Stratified by race, Whites were less likely to

report providers always listened in 2019 than in 2009, Hispanics were more likely to report

providers always listened in 2019 than in 2009, and Blacks and all other races/ethnicities were as

likely to report providers always listened in 2019 and 2009 [(AOR NH White = 0.79; 95% CI:

0.72, 0.87), (AOR Black = 1.06; 95% ClI: 0.87, 1.28), (AOR Hispanic = 1.43; 95% ClI: 1.21,

1.70), (AOR other = 1.29; 95% CI: 0.99, 1.68)]. The measures of association are shown in Table

35.

Table 35. Adjusted Associations of Year with Provider Always Listened for Adults Aged
18-64, Stratified by Race, Medical Expenditure Panel Survey*

Always Listened

White Black Hispanic Other
[0) [0)
AOR (95% ClI) AOFE;I(?“’ AOFéI()%/" AOR (95% ClI)
0.79 (0.72, 1.06 (0.87, 1.43 (L.21, 1.29 (0.99,
2019 vs 2009 0.87)% 1.28) 1.70)* 1.68)

* Odds ratios calculated with binary logistic regression.
T Statistically significant at a = 0.05.

Sub-group analysis: Adults aged 18-25 years

The crude associations for provider always listened to adults aged 18-25 (Table 36)

showed no differences between year, sex, race/ethnicity, marital status, education, income,
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region, or insurance type. Having a specific priority condition (arthritis, emphysema, and heart
disease) or being a current smoker was associated with being less likely to report provider
always listened while achieving adequate physical activity was associated with being more likely
to report that the provider always listened.

Table 36. Crude Associations of Provider Always Listened for the
sub-group of Adults Aged 18-25, Medical Expenditure Panel

Survey
Always Listened
OR (95%Cl) P value

2019 vs 2009 1.08 (0.88, 1.33) 0.4413
Sex

Male reference

Female 0.88 (0.71, 1.09) 0.2377
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 1.72 (1.27, 2.32) 0.0004

Hispanic 1.09 (0.82, 1.45) 0.5611

All other race/ethnicities 0.93 (0.62, 1.40) 0.7326
Current marital status

Married reference

Not married 1.02 (0.73, 1.42) 0.9087
Education

Less than high school graduate reference

High school graduate 0.93 (0.73,1.19) 0.5750

Some college or more 0.94 (0.72,1.22) 0.6383
Family Income

Low reference

Middle 1.04 (0.81, 1.33) 0.7577

High 1.16 (0.89, 1.52) 0.2642
Census region

Northeast reference

Midwest 0.88 (0.64, 1.21) 0.4171

South 0.86 (0.64, 1.16) 0.3193

West 0.73 (0.53,1.02) 0.0664
Insurance Type

Private reference

Public 0.92 (0.70, 1.22) 0.5544

Uninsured 0.81 (0.60, 1.11) 0.1912
Comorbidity

Arthritis 0.36 (0.18, 0.73) 0.0046

Asthma 0.77 (0.59, 1.01) 0.0583

Cancer 0.72 (0.29, 1.77) 0.4716
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Table 36 (Continued)

Always Listened
OR (95%Cl) P value

Diabetes 0.89 (0.39, 2.03) 0.7868
Emphysema N/A N/A
Heart disease 0.59 (0.35, 1.00) 0.0501
High cholesterol 0.83(0.53, 1.29) 0.3998
Hypertension 1.32 (0.87, 1.98) 0.1905
Stroke 0.39 (0.06, 2.45) 0.3149
Adequate Physical Activity 1.29 (1.03, 1.60) 0.0245
Current Smoker 0.64 (0.50, 0.82) 0.0004

N/A: Sample size too small to calculate OR.

Race was found to be a modifier and there were no confounders of the association
between year and providers always listened in adults aged 18-25. The final model included year,
race, and the interaction term of race and year. Stratified by race, Hispanics were more likely to
report providers always listened in 2019 than in 2009 while Whites, Blacks, and all other
races/ethnicities were as likely to report providers always listened in 2019 than in 2009 [(AOR
White = 0.89; 95% ClI: 0.67, 1.18), (AOR Black = 1.68; 95% CI: 0.95, 2.96), (AOR Hispanic =
1.91; 95% CI: 1.18, 3.09), (AOR other = 1.04; 95% CI: 0.51, 2.13)]. The measures of association
are shown in Table 37.

Table 37. Adjusted Associations of Year with Provider Always Listened for the sub-

group of Adults Aged 18-25, Stratified by Race, Medical Expenditure Panel Survey*
Always Listened

White Black Hispanic Other
[0) [0)
AOR (95% ClI) AOF({:S%/" AOFéI()%/" AOR (95% CI)
1.68 (0.95, 1.91 (1.18, 1.04 (0.51,
2019vs 2009 4 89 (0 67, 1.18) 2.96) 3.09) 2.13)

* Odds ratios calculated with binary logistic regression.
T Statistically significant at a = 0.05.

Sub-group analysis: Adults aged 18-64 years with private insurance & asthma

The crude associations for provider always listened among adults aged 18-64 with private
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insurance and asthma (Table 38) showed no differences for all variables except race, region,
smoking. All other races/ethnicities were more likely to report always being listened to than non-
Hispanic Whites. Living in the Midwest region and being a current smoker was associated with
being less likely to report always being listened to than living in the Northeast or being a non-
smoker.

Table 38. Crude Associations of Provider Always Listened for the

sub-group of Privately Insured Adults with Asthma Aged 18-64,
Medical Expenditure Panel Survey

Always Listened

OR (95%CI) P value

2019 vs 2009 0.86 (0.68,1.08)  0.1997
Age Group

18-25 reference

26-35 1.05 (0.71,1.57)  0.7973

36-44 1.19(0.80, 1.76)  0.3846

45-53 1.25(0.83,1.88) 0.2902

54-64 1.23(0.83,1.81) 0.3042
Sex

Male reference

Female 0.82 (0.64,1.04) 0.0985
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 2.29 (1.51,3.48) 0.0001

Hispanic 1.11(0.75,1.63) 0.6111

All other race/ethnicities 1.22 (0.81,1.83) 0.3453
Current marital status

Married reference

Not married 1.02 (0.79,1.31)  0.8903
Education

Less than high school
graduate reference

High school graduate 1.14 (0.70, 1.85)  0.6009

Some college or more 0.92 (0.58,1.46) 0.7111
Family Income

Low reference

Middle 1.25(0.82,1.92) 0.2927

High 1.40 (0.96, 2.05)  0.0846
Census region

Northeast reference
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Table 38 (Continued)

Always Listened
OR (95%CI1) P value

Midwest 0.75(0.51, 1.10)  0.1401
South 0.85(0.60,1.22) 0.3761
West 0.65 (0.46,0.92) 0.0145
Comorbidity
Arthritis 0.91(0.70,1.18) 0.4720
Cancer 1.38 (0.96,1.99) 0.0773
Diabetes 1.40 (0.96, 2.06)  0.0829
Emphysema 1.28 (0.71, 2.33)  0.4089
Heart disease 0.79 (0.54,1.15) 0.2113
High cholesterol 0.99 (0.79,1.26)  0.9589
Hypertension 1.21(0.93,1.58) 0.1526
Stroke 0.76 (0.38,1.51) 0.4331
Adequate Physical Activity 1.18 (0.92,1.52) 0.1904
Current Smoker 0.69 (0.49,0.96) 0.0267

There were no confounders or modifier of the association between year and providers
always listened in privately insured adults with asthma aged 18-64. The final model included

only year, which showed no association (AOR = 0.86; 95% CI: 0.68, 1.08).

Quality: Provider Always Explained

Main Analysis: Adults aged 18-64 years

The crude associations for “participants reporting that the provider always explained” so
the patient understood for adults aged 18-64 (Table 39) showed no differences between years,
sex, race, or marital status. Ages 54-64 were more likely to report provider always explained so
the patient understood than those aged 18-25 with no other age group differences. Having a high
school or higher education, middle or high incomes, and achieving adequate physical activity
was associated with being more likely to report their provider always explained so the patient

understood while having public or no insurance, living in the West region, having specific
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comorbidities (arthritis, asthma, emphysema), and being a current smoker was associated with

being less likely to report their provider always explained so the patient understood.

Table 39. Crude Associations of Provider Always Explained for

Adults Aged 18-64, Medical Expenditure Panel Survey

Always Explained

OR (95%Cl) P value

2019 vs 2009 1.04 (0.94, 1.14) 0.3653
Age Group

18-25 reference

26-35 0.99 (0.87,1.13) 0.9090

36-44 1.07 (0.95, 1.21) 0.2729

45-53 1.05 (0.93, 1.19) 0.4118

54-64 1.15 (1.02, 1.30) 0.0220
Sex

Male reference

Female 1.07 (1.00, 1.14) 0.0545
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 1.25(1.12, 1.39) <0.001

Hispanic 0.88 (0.80, 0.98) 0.0163

All other race/ethnicities 0.90 (0.78, 1.03) 0.1294
Current marital status

Married reference

Not married 0.93 (0.86, 1.01) 0.0716
Education

Less than high school graduate reference

High school graduate 1.17 (1.04, 1.31) 0.0078

Some college or more 1.38 (1.25, 1.53) <0.001
Family Income

Low reference

Middle 1.21(1.10, 1.34) 0.0001

High 1.33(1.21, 1.46) <0.001
Census region

Northeast reference

Midwest 0.95 (0.84, 1.07) 0.3987

South 0.94 (0.84, 1.06) 0.3067

West 0.87 (0.77, 0.99) 0.0295
Insurance Type

Private reference

Public 0.85 (0.77, 0.94) 0.0016

Uninsured 0.71 (0.62, 0.81) <0.001
Comorbidity

Arthritis 0.89 (0.83, 0.97) 0.0045

Asthma 0.89 (0.81, 0.98) 0.0159
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Table 39 (Continued)

Always Explained
OR (95%Cl) P value

Cancer 1.05 (0.94, 1.19) 0.3826
Diabetes 1.07 (0.94, 1.21) 0.3034
Emphysema 0.75 (0.59, 0.96) 0.0212
Heart disease 0.93 (0.83, 1.04) 0.1882
High cholesterol 0.97 (0.89, 1.05) 0.3906
Hypertension 1.00 (0.93, 1.08) 0.9663
Stroke 0.89 (0.71, 1.10) 0.2667
Adequate Physical Activity 1.15 (1.07, 1.24) 0.0002
Current Smoker 0.81 (0.73, 0.89) <0.001

Race was found to be a modifier and no confounders of the association between year and
providers always explained in adults aged 18-64. The final model included year, race, and the
interaction term of race and year. Stratified by race, Whites, Blacks, and Other races/ethnicities
were as likely to report providers always explained in 2019 than in 2009 while Hispanics were
more likely to report providers always explained in 2019 than in 2009 [(AOR White = 0.95;
95% CI: 0.86, 1.05), (AOR Black = 1.14; 95% ClI: 0.94, 1.39), (AOR Hispanic = 1.46; 95% CI:
1.22,1.75), (AOR other = 1.25; 95% CI: 0.98, 1.59)]. The measures of association are shown in
Table 40.

Table 40. Adjusted Associations of Year with Provider Always Explained for Adults Aged 18-
64, Stratified by Race, Medical Expenditure Panel Survey*

Provider Always Explained

White Black Hispanic Other
AOR AOR AOR AOR
(95% CI) (95% CI) (95% CI) (95% CI)

2019 vs 2009 0.95 (0.86, 1.05)  1.14 (0.94,1.39) 1.46 (1.22, 1.75)7 1.25 (0.98, 1.59)

* Odds ratios calculated with binary logistic regression.
T Statistically significant at a = 0.05.
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Sub-group analysis: Adults aged 18-25 years
The crude associations for provider always explained so the patient understood for adults
aged 18-25 (Table 41) showed no differences for all variables except physical activity and
current smoking status, where those who achieve adequate physical activity were more likely and
current smoker were less likely to report the provider always explained so that the patient
understood.
Table 41. Crude Associations of Provider Always Explained for the sub-group

of Adults Aged 18-25, Medical Expenditure Panel Survey
Always Explained

OR (95%Cl) P value

2019 vs 2009 1.16 (0.94, 1.44) 0.1728
Sex

Male reference

Female 1.05 (0.85, 1.30) 0.6448
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 1.54 (1.15, 2.06) 0.0040

Hispanic 1.08 (0.81, 1.43) 0.6162

All other race/ethnicities 0.92 (0.63, 1.35) 0.6705
Current marital status

Married reference

Not married 0.83 (0.58, 1.18) 0.2886
Education

Less than high school graduate reference

High school graduate 1.09 (0.84, 1.42) 0.5062

Some college or more 1.29 (1.01, 1.66) 0.0409
Family Income

Low reference

Middle 1.16 (0.91, 1.48) 0.2217

High 1.22 (0.96, 1.56) 0.1100
Census region

Northeast reference

Midwest 0.94 (0.67, 1.32) 0.7187

South 0.88 (0.63, 1.23) 0.4541

West 0.90 (0.64, .26) 0.5349
Insurance Type

Private reference

Public 0.79 (0.61, 1.03) 0.0857

Uninsured 0.77 (0.57, 1.05) 0.0940
Comorbidity
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Table 41 (Continued)

Always Explained

OR (95%Cl) P value

Arthritis 0.86 (0.45, 1.66) 0.6542
Asthma 0.77 (0.58, 1.02) 0.0681
Cancer 0.63 (0.26, 1.52) 0.3042
Diabetes 0.99 (0.43, 2.25) 0.9788
Emphysema N/A N/A
Heart disease 0.82 (0.49, 1.37) 0.4384
High cholesterol 1.15(0.72, 1.85) 0.5505
Hypertension 1.25 (0.80, 1.95) 0.3324
Stroke 0.38 (0.06, 2.41) 0.3061
Adequate Physical Activity 1.24 (1.01, 1.52) 0.0371
Current Smoker 0.54 (0.41,0.71) <0.001

N/A: Sample size too small to calculate OR.

Race was found to be a modifier and no confounders of the association between year and
providers always explained in adults aged 18-25. The final model included year, race, and the
interaction term of race and year. Stratified by race, Whites, Hispanics, and all other
races/ethnicities were as likely to report providers always explained in 2019 than in 2009 while
Blacks had 2.24 times the odds of reporting providers always explained in 2019 than in 2009
[(AOR White = 0.99; 95% CI: 0.73, 1.33), (AOR Black = 2.24; 95% CI: 1.25, 4.00), (AOR
Hispanic = 1.60; 95% CI: 0.99, 2.59), (AOR other = 1.13; 95% CI: 0.59, 2.18)]. The measures of
association are shown in Table 42.

Table 42. Adjusted Associations of Year with Provider Always Explained for the sub-group of
Adults Aged 18-25, Stratified by Race, Medical Expenditure Panel Survey*

Provider Always Explained

White Black Hispanic Other

AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI)

2019 vs 2009 0.99 (0.73,1.33)  2.24 (1.25,4.00)T 1.60 (0.99, 2.59) 1.13 (0.59, 2.18)

* Odds ratios calculated with binary logistic regression.
T Statistically significant at a = 0.05.
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Sub-group analysis: Adults aged 18-64 years with private insurance & asthma

The crude associations for provider always explained so the patient understood for adults
aged 18-64 with private insurance and asthma (Table 43) showed no differences for all variables
except region, where the Midwest & West were less likely to report provider always explained
than the Northeast. There were no modifiers or confounders of the association between year and
providers always explained in privately insured adults with asthma aged 18-64. The final model
included year only and had no association (AOR = 1.05; 95% CI: 0.84, 1.31).

Table 43. Crude Associations of Provider Always Explained for the sub-group of

Privately Insured Adults with Asthma Aged 18-64, Medical Expenditure Panel
Survey

Always Explained

OR (95%Cl) P value

2019 vs 2009 1.05 (0.84, 1.31) 0.6480
Age Group

18-25 reference

26-35 1.06 (0.69, 1.64) 0.7868

36-44 1.09 (0.73, 1.61) 0.6773

45-53 1.23 (0.82, 1.84) 0.3242

54-64 1.26 (0.83, 1.93) 0.2790
Sex

Male reference

Female 1.06 (0.84, 1.35) 0.6165
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 1.95 (1.35, 2.82) 0.0004

Hispanic 0.83(0.59, 1.17) 0.2802

All other race/ethnicities 0.80 (0.52, 1.24) 0.3168
Current marital status

Married reference

Not married 1.02 (0.81, 1.28) 0.8952
Education

Less than high school graduate reference

High school graduate 1.10 (0.67, 1.82) 0.7068

Some college or more 1.33 (0.65, 2.09) 0.1969
Family Income

Low reference

Middle 1.03 (0.70, 1.53) 0.8624

High 1.06 (0.72, 1.56) 0.7815

Census region
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Table 43 (Continued)

Always Explained

OR (95%Cl) P value
Northeast reference
Midwest 0.71 (0.51, 0.99) 0.0440
South 0.80 (0.58, 1.11) 0.1838
West 0.61 (0.44, 0.84) 0.0029
Comorbidity
Arthritis 0.97 (0.77,1.23) 0.8189
Cancer 1.23 (0.85, 1.79) 0.2761
Diabetes 1.47 (0.98, 2.19) 0.0623
Emphysema 1.06 (0.59, 1.92) 0.8465
Heart disease 0.98 (0.71, 1.37) 0.9262
High cholesterol 1.01 (0.80, 1.27) 0.9193
Hypertension 1.04 (0.82, 1.32) 0.7603
Stroke 0.86 (0.43, 1.70) 0.6539
Adequate Physical Activity 1.07 (0.83, 1.37) 0.6012
Current Smoker 0.74 (0.53, 1.01) 0.0598

Quality: Best Rating of Healthcare Providers

Main Analysis: Adults aged 18-64 years

The crude associations for the best rating of healthcare providers for adults aged 18-64
(Table 44) saw no differences between years, income, physical activity, or smoking status. Ages
45-64 were more likely to give a best rating than ages 18-25. Females, races/ethnicities other
than non-Hispanic Whites, some college or more education, having public insurance, or having
specific comorbidities (diabetes, heart disease, high cholesterol, and hypertension) were more
likely to give best ratings while being unmarried, having no insurance, and living in the West
region less likely to give a best rating.

Table 44. Crude Associations of Best Rating of Healthcare Providers for Adults Aged 18-
64, Medical Expenditure Panel Survey

Best Rating
OR (95%CI) P value
2019 vs 2009 1.00 (0.90, 1.10) 0.9357
Age Group
18-25 reference
26-35 0.89 (0.75, 1.05) 0.1676
36-44 1.15 (0.96, 1.37) 0.1277

61



Table 44 (Continued)

Best Rating
OR (95%CI) P value

45-53 1.23 (1.05, 1.44) 0.0125

54-64 1.57 (1.35, 1.82) <0.001
Sex

Male reference

Female 1.14 (1.06, 1.22) 0.0008
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 1.25(1.11, 1.40) 0.0003

Hispanic 1.27 (1.13, 1.42) <0.001

All other race/ethnicities 0.88 (0.75, 1.04) 0.1364
Current marital status

Married reference

Not married 0.88 (0.81, 0.95) 0.0021
Education

Less than high school graduate reference

High school graduate 1.04 (0.90, 1.19) 0.6104

Some college or more 0.86 (0.77,0.97) 0.0128
Family Income

Low reference

Middle 0.97 (0.87, 1.09) 0.5930

High 1.00 (0.89, 1.11) 0.9481
Census region

Northeast reference

Midwest 0.92 (0.81, 1.04) 0.1739

South 1.07 (0.95, 1.21) 0.2498

West 0.85 (0.75, 0.97) 0.0147
Insurance Type

Private reference

Public 1.18 (1.07, 1.31) 0.0015

Uninsured 0.79 (0.67, 0.94) 0.0075
Comorbidity

Arthritis 0.98 (0.88, 1.08) 0.6506

Asthma 0.92 (0.82, 1.05) 0.2132

Cancer 1.15(1.00, 1.32) 0.0583

Diabetes 1.33(1.18, 1.51) <0.001

Emphysema 1.23(0.93, 1.61) 0.1450

Heart disease 1.15(1.03, 1.30) 0.0173

High cholesterol 1.15 (1.05, 1.25) 0.0021

Hypertension 1.15 (1.05, 1.25) 0.0017

Stroke 0.88 (0.69, 1.11) 0.2819
Adequate Physical Activity 1.08 (0.99, 1.17) 0.0684
Current Smoker 0.98 (0.89, 1.08) 0.6351
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Race was found to be a modifier and there were no confounders of the association
between year and best rating of healthcare providers in adults aged 18-64. The final model
included year, race, and the interaction term of race and year. Stratified by race, Whites were less
likely to give the best rating of healthcare providers in 2019 than in 2009 while Blacks,
Hispanics, and all other races/ethnicities were more likely to report the best rating of healthcare
providers in 2019 than in 2009 [(AOR White = 0.89; 95% CI: 0.79, 0.99), (AOR Black = 1.24;
95% CI: 1.01, 1.52), (AOR Hispanic = 1.40; 95% ClI: 1.15, 1.71), (AOR other = 1.26; 95% CI:
0.93, 1.71)]. The measures of associations are shown in Table 45.

Table 45. Adjusted Associations of Year with Best Rating of Healthcare Providers for

Adults Aged 18-64, Stratified by Race, Medical Expenditure Panel Survey*
Best Rating of Healthcare Providers

White Black Hispanic Other
[0) [0)
AOR (95% ClI) AO%E)§’5 /o Aoil()g‘:’ % AOR (95% Cl)
1.24 (1.01, 1.40 (1.15, 1.26 (0.93,
2019vs 2009 59 (0,79, 0.99)" 1.52) 1.71) " 1.71)

* Odds ratios calculated with binary logistic regression.
1 Statistically significant at o = 0.05.
Sub-group analysis: Adults aged 18-25 years
The crude associations for the best rating of healthcare providers for adults aged 18-25
(Table 46) showed young adults in 2019 were more likely to give a best rating than in 2009.
There were no other differences except for two comorbidities. Having emphysema or
hypertension was associated with being more likely to give a best rating than not having either,

with no differences for other conditions.
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Table 46. Crude Associations of Best Rating of Healthcare Providers for the sub-
group of Adults Aged 18-25, Medical Expenditure Panel Survey

Best Rating
OR (95%CI) P value

2019 vs 2009 1.39 (1.07,1.81) 0.0148
Sex

Male reference

Female 0.99 (0.76, 1.30) 0.9623
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 1.46 (1.05, 2.02) 0.0249

Hispanic 1.34 (0.99, 1.81) 0.0567

All other race/ethnicities 0.88 (0.55, 1.42) 0.6072
Current marital status

Married reference

Not married 1.05 (0.69, 1.60) 0.8062
Education

Less than high school graduate reference

High school graduate 1.41 (1.00, 1.98) 0.0492

Some college or more 1.10(0.80, 1.51)
Family Income

Low reference

Middle 0.75 (0.56, 1.01) 0.0622

High 1.07 (0.77, 1.50) 0.6912
Census region

Northeast reference

Midwest 0.68 (0.46, 1.01) 0.0588

South 0.79 (0.53, 1.16) 0.2295

West 0.71(0.47, 1.07) 0.0980
Insurance Type

Private reference

Public 1.31(0.97, 1.76) 0.0783

Uninsured 0.77 (0.50, 1.18) 0.2236
Comorbidity

Arthritis 0.61 (0.29, 1.28) 0.1914

Asthma 1.00 (0.70, 1.42) 0.9832

Cancer 0.78 (0.26, 2.38) 0.6658

Diabetes 0.73 (0.26, 2.06) 0.5460

Emphysema N/A N/A

Heart disease 0.89 (0.49, 1.61) 0.7000

High cholesterol 1.34 (0.75, 2.39) 0.3157

Hypertension 1.98 (1.22, 3.20) 0.0057

Stroke 0.87 (0.09, 8.43) 0.9044
Adequate Physical Activity 1.00 (0.75, 1.34) 0.9964
Current Smoker 0.88 (0.61, 1.26) 0.4709

N/A: Sample size too small to calculate OR
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We found no modifier or confounders of the association between year and best rating of
healthcare providers in adults aged 18-25. The final model included year only, where those in
2019 were more likely to report a best rating of their healthcare providers than in 2009 (AOR =

1.45; 95% ClI: 1.11, 1.90).

Sub-group analysis: Adults aged 18-64 years with private insurance & asthma

The crude associations for the best rating of healthcare providers for adults aged 18-64
with private insurance and asthma (Table 47) showed no differences for all variables except sex
and region. Females were more likely to give a best rating than males and the Midwest region
was less likely to report best rating than the Northeast. No significant interactions or confounders
were observed. The final model includes only year, where 2019 saw no significant changes (OR
1.05; 95% Cl: 0.79, 1.39).

Table 47. Crude Associations of Best Rating of Healthcare Providers for the

sub-group of Privately Insured Adults with Asthma Aged 18-64, Medical
Expenditure Panel Survey

Best Rating
OR (95%Cl) P value

2019 vs 2009 1.05 (0.79, 1.39) 0.7534
Age Group

18-25 reference

26-35 0.60 (0.33, 1.09) 0.0924

36-44 0.77 (0.45, 1.33) 0.3531

45-53 1.19 (0.70, 2.02) 0.5140

54-64 1.18 (0.71, 1.96) 0.5206
Sex

Male reference

Female 1.36 (1.03, 1.81) 0.0306
Race / ethnicity

Non-Hispanic White reference

Non-Hispanic Black 1.39 (0.93, 2.05) 0.1041

Hispanic 1.10 (0.71, 1.69) 0.6659

All other race/ethnicities 1.09 (0.65, 1.80) 0.7483

Current marital status
Married
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Table 47 (Continued)

Best Rating
OR (95%Cl) P value

Not married 0.96 (0.72, 1.28) 0.8027
Education

Less than high school graduate reference

High school graduate 0.83(0.47, 1.49) 0.5372

Some college or more 0.68 (0.41, 1.13) 0.1352
Family Income

Low reference

Middle 1.10 (0.65, 1.85) 0.7310

High 1.33(0.82, 2.17) 0.2492
Census region

Northeast reference

Midwest 0.72 (0.49, 1.06) 0.0942

South 0.82 (0.54, 1.24) 0.3360

West 0.55 (0.37, 0.84) 0.0050
Comorbidity

Arthritis 0.78 (0.58, 1.05) 0.1024

Cancer 1.47 (0.94, 2.30) 0.0883

Diabetes 1.15(0.71, 1.87) 0.5596

Emphysema 1.13 (0.55, 2.34) 0.7376

Heart disease 0.94 (0.61, 1.45) 0.7778

High cholesterol 0.97 (0.71, 1.34) 0.8754

Hypertension 1.05 (0.78, 1.42) 0.7350

Stroke 0.49 (0.22,1.11) 0.0865
Adequate Physical Activity 1.11 (0.82, 1.50) 0.4890
Current Smoker 0.84 (0.56, 1.27) 0.4109

Discussion

Barriers

Usual source of care, delaying care due to cost, and forgoing care due to cost showed
considerable changes from 2009 to 2019 across all examined groups. Fewer Americans reported
having a usual source of care in 2019 compared to 2009, which is consistent with findings that
insurance coverage from the ACA not ensuring access to a usual source of care [6]. As in the full
18-64-year-old sample, a similar downward trend in usual source of care was seen in the 18-25

age group, who were able to stay on their parent’s insurance due to certain provisions of the
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ACA, and in the privately insured adults with asthma aged 18-64 group, who were examined for
their consistency in requiring access to care. In particular, the privately insured with asthma
group was examined to assess for background secular trends due to their need for frequent and
consistent care to manage their condition. The decrease in proportion of these individuals who
had a usual source of care from 2009 to 2019 indicate the possibility of secular background
deterioration. The decrease in having usual source of care, especially for this subgroup, could
potentially be explained by the rising costs of healthcare and/or no requirement of referrals from
a primary care provider to see specialists. Furthermore, some differences persisted by race,
indicating that disparities in having a usual source of care exist across racial groups, with White,
Black and Hispanic Americans being less likely to have a usual source of care in 2019 compared
to 2009 but no differences in other races/ethnicities.

Somewhat surprising is the magnitude of delaying and forgoing care due to cost from
2009 to 2019. In all examined groups, delaying and forgoing care due to cost was more likely in
2019 even after adjusting for potential confounders, with no differences in race. Overall,
Americans are over 6 times more likely to report delaying care due to cost and over 2.5 times
more likely to report forgoing care due to cost in 2019 compared to 2009. These results suggest
that the cost of health care remains a burden and a barrier to accessing care, regardless of
race/ethnicity. Although these results are consistent with previous findings that insurance
coverage alone did not prevent delaying or forgoing care [5], those who had private insurance
were less likely to delay or forgo care due to cost. Despite the increase in insurance coverage, a
larger proportion of Americans are now delaying or forgoing care due to cost than they were a
decade ago. Young adults saw a similar increase in delaying or forgoing care due to cost,

indicating that this targeted age group did not see improvement. More worrisome, however, is
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adults aged 18-64 with private insurance and the chronic condition of asthma were also more
likely to delay or forgo care due to cost, indicating the possibility of secular background
deterioration of delaying and forgoing care due to cost in the United States from 2009 to 2019.

While the aim of the ACA was to increase access to care and reduce cost, Americans are
reporting that, even with more insurance coverage, barriers to accessing care not only persist but
became more prevalent, which is consistent with other research that shows insurance coverage
alone does not beget access to care [11]. While this study was not able to examine underlying
factors to answer why or how these barriers increased, it does indicate that cost of healthcare is a
major barrier to accessing care in the United States and is an important first step in
understanding, as the public health implications of the rise in not having a usual source of care,
delaying care due to cost, and forgoing care due to cost could lead to progressively worse health
outcomes.
Quality

Quality of care showed some differences in race; Black, Hispanic, and other
races/ethnicities reported some improvements in the quality of care they received, however,
White Americans reported either no improvements or slight declines in the quality of care they
received in 2019 compared to 2009. Young adults also showed similar trends, with
improvements in quality for non-White Americans and quality of care remaining largely
unchanged or declining for White Americans for most quality variables. This aligns with
research prior to the ACA that showed racial minorities, specifically Black and Latino
Americans, perceived a lower quality of care than White Americans [42-45]. Interestingly,
Americans with private insurance and the chronic condition of asthma are reporting no

differences in the quality of care they receive from their healthcare providers, even across race.
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Although racial differences still exist overall, the improvements in quality that non-White
Americans reported from 2009 to 2019, taken with the finding of no racial differences in the
privately insured with asthma group, may be a small step toward eliminating these racial
disparities.

Strengths & Limitations

Strengths of this study are that it uses a recent, large, nationally representative sample and
that one percent or fewer of individuals were missing outcome variables, however, it is not
without its limitations. The Medical Expenditure Panel Survey (MEPS) relies on self-reported
data that can be subject to biases such as social desirability and potential inability to correctly
recall past experiences. Moreover, although it is possible to analyze long-term trends in the
MEPS [46], MEPS data are cross-sectional, so the ability to make causal inferences is limited.
Additional limitations include residual confounding due to unmeasured potential confounders,
such as gender. Gender is a socially constructed characteristic that may influence barriers to
accessing care and quality of care, but the current study is unable to account for gender as it is
not included in the MEPS. Additionally, only census regions are available in MEPS. Since
Medicaid expansion varied by state, it may be possible to account for the effect of Medicaid
expansion on barriers and quality by using census region as a proxy, as most Northeast states
expanded Medicaid eligibility and most Southern states rejected the expansion, however, West
and Midwest regions are heterogenous and may not be representative of their collective states.
Moreover, the effects found in this study cannot to be attributed to any specific provision within
the ACA due to its complex nature and study design. Finally, only two years of data were

examined and, although MEPS can be compared across years to analyze long-term trends [46],
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the 2009 and 2019 data are not the same population, therefore changes in outcomes from 2009 to
2019 could partially be attributed to demographic changes across that decade.
Future

From the American healthcare consumer’s view, barriers to accessing care has not
improved and may have worsened during the decade from 2009 to 2019, however, there is some
evidence to suggest that the quality of the care minority racial groups received may have
improved. The implications of this study suggest that since more Americans are not receiving or
are delaying the care that they need, not addressing barriers to accessing healthcare may lead to
an increasingly unhealthy America, and the increase in insurance coverage from the ACA is not
enough to keep Americans healthy. The high cost of healthcare [47, 48] and an estimated 10% of
Americans with medical debt in 2022 [49] indicate that millions of Americans still struggle to
afford the care they need. Although the present study does not account for the fact that delaying
and forgoing care due to cost is more than a function of healthcare costs themselves, the study
highlights that healthcare is increasingly unaffordable than a decade ago. Future studies could
examine the cost of healthcare contextually with the cost of basic necessities, such as housing
and food. Future research will be necessary to examine the potential causes of the rise in number
of people experiencing barriers to accessing healthcare and to continue to close the gap in racial
disparities, especially given that the ongoing COVID-19 pandemic likely has a detrimental effect

to both barriers to care and quality of care.
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Chapter 3: Barriers to Accessing Healthcare in the United States and their Potential
Impact on Perceived Health

Introduction

In 2016, over 20% of adults indicated that they faced more than one barrier to accessing a
primary care provider [9, 10]. Barriers to accessing care, such as insurance coverage, financial
difficulty, and access to providers, can have a negative effect on healthcare seeking behavior
[11]. Experiencing these barriers are associated with problems getting care [8], being less likely
to receive recommended care [12], and delaying urgent care [8], all of which may result in
poorer health outcomes, such as delayed detection of cancers or complications from existing
conditions. Although early evidence suggests that access to healthcare and affordability in the
United States (US) were generally improved due to The Patient Protection and Affordable Care
Act (ACA) [6], other research has shown mixed results [7] and disparities persist across race and
income, where difficulty accessing care is disproportionally distributed [8]. These findings
indicate that increased insurance coverage alone does not necessarily translate to better access to
care or better health outcomes [11]. Facing barriers to accessing care, specifically not having a
usual source of care or delaying or forgoing care due to cost, may contribute to poorer health, but
there is scant evidence linking barriers to accessing care and health outcomes. It is also unknown
how, or to what extent, barriers to accessing healthcare impacts health outcomes [5, 20].

Research suggests that self-reported health measures are valid health status indicators
[21] and can even be prognostic for mortality across genders and racial groups [50]. These
measures are a quick and easy way to gauge an individual’s overall well-being and can be
examined together with barriers to accessing healthcare to explore associations. Importantly, as

the COVID-19 pandemic is expected to have a lasting impact on the US healthcare system [12],

71



analyzing healthcare utilization data from 2019 — the last year before COVID-19 pandemic
shocked the US healthcare system — is necessary to establish baseline criteria against which the
impact of COVID-19 on the U.S. healthcare system can be assessed going forward [23]. The
purpose of this study is to evaluate whether barriers to accessing healthcare are associated with
self-reported ratings of physical and mental health and whether factors, such as race or sex,
modify the studied associations.
Method
Data Source

The Medical Expenditure Panel Survey (MEPS), which began in 1996, is an annual,
nationally representative survey comprised of noninstitutionalized US civilians, subset from
participants of the prior year’s National Health Interview Survey. MEPS is conducted by the
Agency for Healthcare Research and Quality and collects data on healthcare utilization and
expenditures [24]. MEPS components are comprised of both interviewer and self-administered
questionnaires.
Sample Population

Adults aged 18 and older (n = 17,855) were identified from the 2019 MEPS to assess the
prevalence of barriers to accessing care and their associations with self-reported mental and
physical health. Individuals with missing exposure (usual source of care: n = 221 (1.25%); delay
care due to cost: n = 40 (0.24%); forgo care due to cost: n = 43 (0.26%)) or outcome variables
(self-reported mental health: n = 13 (0.06%); self-reported physical health: n = 9 (0.05%)) were
excluded from analyses.

Exposure Variables
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Barriers to accessing healthcare are assessed from responses to three questions: Does the
person have a usual source of care provider? (yes/no); Did the person delay medical or dental
care or prescription medication due to cost? (yes/no); Did the person forgo medical or dental care
or prescription medication due to cost? (yes/no).

Outcome Variables

Self-reported health measures in MEPS contain perceived physical and mental health
status. Self-reported physical and mental health are measured as poor, fair, good, very good, and
excellent, and were collapsed into two categories for the purpose of this research: good or better
and poor or fair.

Covariates

Self-reported independent variables include age (18-25, 26-35, 36-44, 45-53, 54-64, and
65+), sex, race/ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic, and all other
races/ethnicities), marital status (currently married or currently widowed/divorced/separated
/never married), education level (less than high school graduate, high school graduate, some
college or more), family income level (low [<139% federal poverty level (FPL)], middle [139-
400% FPL], high [400%+ FPL]), census region (Northeast, Midwest, South, and West), and
health insurance coverage (any private, public only, uninsured). Comorbidities are measured
using MEPS priority conditions and include arthritis, asthma, cancer, diabetes, emphysema, heart
disease (angina, coronary heart disease, heart attack, other heart conditions/diseases), high
cholesterol, hypertension, and stroke. BMI is not included because weight is only collected
every other year in MEPS starting in 2016. Meeting physical activity guidelines (Yes or
No/unknown) is defined as currently spending half an hour or more in moderate to vigorous

physical activity at least five times a week, per the current Physical Activity Guidelines for
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Americans [33]. Cigarette smoking status is determined as currently smoking (Yes or
No/unknown). Similar categorizations have been previously used with MEPS data [30, 34-36].
Statistical Analysis

Sample characteristics were summarized with appropriate descriptive statistics. Since
fewer than two percent of individuals were missing outcome or exposure variables, no sensitivity
analyses were performed.

We first examined all crude associations with each covariate and outcome via logistic
regression and reported respective odds ratios (OR) and 95% confidence intervals. We then
assessed the potential for effect modification across age, sex, and race via an interaction term
with each exposure and these covariates individually. To assess confounding, each covariate was
added to the model that contains the outcome, exposure, and any significant interaction terms, in
order of its strength of association. The confounder was preserved in the final model if it is also
in a significant interaction term or if the adjusted odds ratio was more than 10% different.
Insurance type was retained in each model regardless of its significance based on its association
with barriers to accessing care. If a variable was found to be an effect modifier, fully adjusted
model was stratified by said variable. The NOMCAR (not missing completely at random) option
was used to account for any missingness of covariates. All analyses were conducted with SAS
9.4 [37] and incorporated weighting to account for the complex survey design and survey
nonresponse. Weighting variables were developed by MEPS and described in detail in the
consolidated data file documentation [40]. Alpha levels for statistical significance were set at
0.05.

Results

Demographics
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Table 48 shows the distribution of characteristics of 17,855 adults aged 18 and older from
the 2019 MEPS. Over 70% of the sample had a usual source of care, 21% delayed care due to
cost, and 15% forwent care due to cost. More than half of the sample were non-Hispanic White
and most had some college education or more, middle or high incomes, and private health
insurance, similar to the U.S. Census estimates of 2020 [51]. In addition, most ages groups rated
their self-reported health as good or better, with over 90% of all age groups rating their mental
health as good or better. Over 80% of all age groups rated their physical health as good or better,
with a higher percentage in younger age groups (over 90% for ages 18-25 & 26-35)) compared to
older age groups (ranging from 81-89% for ages 36 and older).

Table 48. Distribution of Sociodemographic Characteristics, Medical Expenditure Panel
Survey, 2019

Good or Better
Physical Health

Good or Better
Mental Health

N (Weighted %) N (Weighted

N (Weighted %o) %)

Total 17855 (100)
Has a Usual Source of Care 13125 (71.63)

16253 (92.11)
11875 (91.50)

15075 (86.95)
10833 (85.09)

Delay Care due to Cost
Forgo Care due to Cost
Age Group

18-25

26-35

36-44

45-53

54-64

65+
Sex

Male

Female
Race/Ethnicity

Non-Hispanic White

Non-Hispanic Black

Hispanic

All other race/ethnicities
Current Marital Status

Married

Not married

4013 (21.00)
2958 (15.16)

1684 (12.74)
2801 (17.90)
2493 (14.62)
2524 (14.51)
3519 (18.52)
4834 (21.70)

8226 (48.25)
9629 (51.75)

10419 (62.63)
2467 (11.82)
3537 (16.46)
1432 (9.10)

9053 (51.94)
8802 (48.06)

75

3437 (86.47)
2461 (84.02)

1531 (91.51)
2571 (92.67)
2288 (92.81)
2294 (92.14)
3203 (92.68)
4366 (91.04)

7549 (92.79)
8704 (91.49)

9505 (91.98)
2229 (92.19)
3209 (92.32)
1310 (92.53)

8469 (94.24)
7784 (89.81)

3037 (78.95)
2125 (75.59)

1557 (93.06)
2555 (92.06)
2160 (88.99)
2097 (85.26)
2833 (83.70)
3873 (81.69)

7039 (87.98)
8036 (85.99)

8938 (87.60)
2009 (85.79)
2887 (84.64)
1241 (88.16)

7876 (88.65)
7199 (85.12)



Table 48 (Continued)

Good or Better
Physical Health

Good or Better

N (Weighted 9%6) Mental Health

N (Weighted %) N (V‘{;;?hted
Education
Less than high school
graduate 2707 (12.55) 2268 (85.66) 1926 (74.93)

High school graduate
Some college or more

Family Income
Low
Middle
High

Census region
Northeast
Midwest
South
West

Insurance Type
Private
Public
Uninsured

Comorbidity
Arthritis
Asthma
Cancer
Diabetes
Emphysema
Heart disease
High cholesterol
Hypertension
Stroke

Adequate Physical Activity

Current Smoker

5208 (27.14)
9741 (60.31)

3822 (16.13)
7148 (39.19)
6885 (44.69)

2630 (17.48)
3878 (20.81)
6786 (37.88)
4560 (23.83)

11158 (68.56)
5251 (24.05)
1446 (7.39)

5013 (24.14)
2430 (13.31)
2257 (11.20)
2328 (10.76)
378 (1.64)
2821 (14.00)
5867 (29.61)
6598 (32.17)
840 (3.75)
8771 (51.00)
3715 (19.20)

4802 (91.37)
9088 (93.79)

3135 (82.74)
6542 (91.99)
6576 (95.59)

2393 (92.52)
3527 (92.38)
6173 (92.04)
4159 (91.70)

10502 (94.35)
4402 (85.14)
1349 (94.02)

4280 (86.59)
2029 (85.13)
2032 (90.74)
1975 (86.84)
283 (73.87)
2397 (85.73)
5151 (89.26)
5760 (88.59)
671 (80.82)
8259 (94.91)
3204 (87.62)

4352 (84.32)
8712 (90.66)

2716 (73.03)
6020 (86.21)
6339 (92.62)

2241 (87.24)
3270 (87.34)
5660 (86.54)
3903 (87.06)

10015 (90.92)
3806 (75.32)
1254 (87.95)

3576 (73.75)
1800 (77.53)
1760 (80.08)
1484 (67.01)
172 (47.04)
1962 (72.15)
4431 (78.39)
4875 (76.24)
503 (62.67)
7885 (91.47)
2827 (78.99)

Self-Reported Mental Health

Crude odds ratios for all covariates are listed in Table 49. Having a usual source of care

(USC) and delaying or forgoing care due to cost were all associated with being less likely to

report a mental health rating of good or better. Females, high school or higher educated, those

with middle or high incomes, and those who achieve adequate physical activity were more likely
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to have a good or better self-reported mental health compared to those with less than high school
educations, those with low incomes, and those not achieving adequate physical activity. Not
being married, having public insurance, having any type of the comorbidities except for cancer,
or being a current smoker was associated with being less likely to self-report good or better
mental health than being married, having private insurance, not having the examined
comorbidity, and not being a current smoker.

Table 49. Crude Associations of Self-Reported Health, Medical Expenditure Panel Survey, 2019

Good or Better Mental Good or Better Physical
Health Health

OR (95% CI) P value OR (95% CI) P value
nasa Usual Source of 0.73(0.62,0.86)  0.0002 0.52 (0.46,0.59)  <0.001
Delay Care due to Cost 0.44 (0.38, 0.50) <0.001 0.46 (0.41,0.52) <0.001
Forgo Care Due to Cost 0.36 (0.31, 0.42) <0.001 0.38 (0.34,0.43) <0.001
Age Group

18-25 reference reference

26-35 1.17 (0.91, 1.51) 0.2140 0.87 (0.64,1.17)  0.3435

36-44 1.20 (0.91, 1.58) 0.1995 0.60 (0.45,0.80)  0.0005

45-53 1.09 (0.84, 1.41) 0.5226 0.43(0.33,0.57) <0.001

54-64 1.18 (0.91, 1.51) 0.2075 0.38 (0.30,0.49) <0.001

65+ 0.94 (0.72, 1.23) 0.6636 0.33(0.26,0.43) <0.001
Sex

Male reference reference

Female 0.84 (0.74, 0.94) 0.0037 0.84 (0.77,0.92)  0.0002
Race/Ethnicity

Non-Hispanic White reference reference

Non-Hispanic Black 1.03 (0.85, 1.24) 0.7686 0.85(0.73,1.00)  0.0509

Hispanic 1.05 (0.84, 1.30) 0.6694 0.78 (0.66,0.92)  0.0042

All other race/ethnicities 1.08 (0.80, 1.45) 0.6159 1.05(0.85,1.31) 0.6397
Current Marital Status

Married reference reference

Not married 0.54 (0.46, 0.62) <0.001 0.73 (0.66,0.81)  <0.001
Education

Less than high school

reference reference

graduate

High school graduate 1.77 (1.52, 2.06) <0.001 1.80 (1.55,2.09) <0.001

Some college or more 2.53 (2.16, 2.96) <0.001 3.25(2.82,3.74) <0.001
Family Income

Low reference reference

Middle 2.4 (2.07, 2.78) <0.001 2.31(2.04,2.61) <0.001
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Table 49 (Continued)

Good or Better Mental

Good or Better Physical

Health Health
OR (95% CI) P value OR (95% CI) P value

High 4.52 (3.72,5.5) <0.001 4.63 (4.01,5.35) <0.001
Census region

Northeast reference reference

Midwest 0.98 (0.79, 1.21) 0.8505 1.01(0.85,1.19)  0.9167

South 0.93 (0.75, 1.16) 0.5331 0.94 (0.80,1.11)  0.4684

West 0.89 (0.69, 1.15) 0.3841 0.98 (0.82,1.18)  0.8625
Insurance Type

Private reference reference

Public 0.34 (0.30, 0.40) <0.001 0.30(0.28,0.34) <0.001

Uninsured 0.94 (0.68, 1.30) 0.7096 0.73(0.59,0.90)  0.0031
Comorbidity

Arthritis 0.42 (0.37, 0.48) <0.001 0.27 (0.25,0.30)  <0.001

Asthma 0.42 (0.36, 0.49) <0.001 0.45(0.40,0.51) <0.001

Cancer 0.82 (0.67, 1.00) 0.0528 0.56 (0.49,0.63)  <0.001

Diabetes 0.52 (0.45, 0.60) <0.001 0.24 (0.21,0.27)  <0.001

Emphysema 0.23 (0.18, 0.30) <0.001 0.13(0.10,0.16) <0.001

Heart disease 0.44 (0.38, 0.52) <0.001 0.31(0.27,0.35) <0.001

High cholesterol 0.60 (0.53, 0.67) <0.001 0.38 (0.34,0.42) <0.001

Hypertension 0.51 (0.45, 0.58) <0.001 0.28 (0.25,0.31) <0.001

Stroke 0.34 (0.28, 0.41) <0.001 0.23(0.19,0.27)  <0.001
ﬁggg:@te Physical 2.22(1.93,255  <0.001 2.28(2.03,2.56)  <0.001
Current Smoker 0.52 (0.45, 0.60) <0.001 0.47 (0.43,0.52) <0.001

Usual Source of Care

We found sex to be a modifier and insurance type and arthritis to be confounders of the

association between having a usual source of care and self-reported mental health. The final

model included usual source of care, insurance type, arthritis, sex, and the interaction term of sex

and usual source of care. Stratified by sex and controlling for insurance type and arthritis, males

who had a usual source of care were less likely to report a good or better mental health, while

there were no differences in females who had a usual source of care or who did not. [(odds ratio

(AOR) males = 0.71; 95% CI: 0.54, 0.94), (AOR females = 0.99; 95% CI: 0.77, 1.26)]. The

measures of associations are shown in Table 50.
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Table 50. Adjusted Associations of Having a Usual Source of Care &
Self-Reported Mental Health, Stratified by Sex, Medical Expenditure
Panel Survey, 2019*

Good or Better Mental Health
Males Females
AOR (95% CI) AOR (95% CI)
Has a Usual Source of Care  0.71 (0.54, 0.94)* 0.99 (0.77, 1.26)

Insurance Type
Private reference reference
Public 0.27 (0.21, 0.35)° 0.30 (0.25, 0.37)"
Uninsured 0.81 (0.54,1.21)"  2.45(1.10, 5.46)"
Arthritis 0.43 (0.33, 0.55)° 0.41(0.32, 0.5

* Odds ratios calculated with binary logistic regression.
T Statistically significant at o = 0.05.

Delaying Care due to Cost

We found race and age to be modifiers and income and insurance type to be confounders
of the association between delaying care due to cost and self-reported mental health. The final
model included delaying care due to cost, income, insurance type, race, age, and the interaction
terms of race and delaying care due to cost and age and delaying care due to cost. Stratified by
race and age and controlling for income and insurance type, the association of delaying care due
to cost and a good or better self-reported mental health varied across age and race. In young
adults aged 18-25 (Table 51), Black Americans who delayed care due to cost were the least
likely group to report a good or better mental health, followed closely by White Americans
[(AOR White = 0.27; 95% CI: 0.14, 0.52), (AOR Black = 0.15; 95% CI: 0.04, 0.57), (AOR
Hispanic = 0.60; 95% CI: 0.23, 1.57), (AOR Other: N = too small to estimate)].

Table 51. Adjusted Associations of Delaying Care due to Cost & Self-Reported Mental Health for
Ages 18-25, Stratified by Race, Medical Expenditure Panel Survey, 2019*

Good or Better Mental Health for Ages 18-25

White Black Hispanic Other
AOR AOR AOR AOR
(95% CI) (95% CI) (95% CI) (95% CI)
Delay Care due
to Cost 0.27 (0.14, 0.52)7 0.15(0.04,0.57)f  0.60 (0.23, 1.57) N/A
Family Income
Low reference reference reference N/A
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Table 51 (Continued)

Good or Better Mental Health for Ages 18-25

White Black Hispanic Other
AOR AOR AOR AOR
(95% CI) (95% CI) (95% CI) (95% CI)
Middle 1.36 (0.68, 2.72) 1.41 (0.55, 3.63) 1.94 (0.81, 4.68) N/A
High 3.11 (1.16, 8.36)7 0.60 (0.11, 3.83) 2.49 (0.45, 13.63) N/A
Insurance Type
Private reference reference reference N/A
Public 0.43 (0.21, 0.85) 0.20 (0.06, 0.63)F  0.51(0.18, 1.44) N/A
Uninsured N/A 0.30 (0.06, 1.63) 0.73 (0.22, 2.44) N/A

* Odds ratios calculated with binary logistic regression.
1 Statistically significant at o = 0.05.
N/A: Sample size too small to calculate OR.

In adults aged 26-35 (Table 52.), White Americans who delayed care due to cost were the
least likely group to report a good or better mental health [(AOR White = 0.45; 95% CI: 0.30,
0.69), (AOR Black = 0.80; 95% CI: 0.31, 2.12), (AOR Hispanic = 0.51; 95% ClI: 0.26, 1.01),
(AOR Other = 0.55; 95% CI: 0.19, 1.64)].

Table 52. Adjusted Associations of Delaying Care due to Cost & Self-Reported Mental Health for
Ages 26-35, Stratified by Race, Medical Expenditure Panel Survey, 2019*

Good or Better Mental Health for Ages 26-35

White Black Hispanic Other

AOR (95% CI) AOR (95% CI) AOR (95% CI) _ AOR (95% CI)

Delay Care due
to Cost 0.45 (0.30,0.69)f  0.80(0.31,2.12) 0.51(0.26, 1.01) 0.55 (0.19, 1.64)
Family Income
Low reference reference reference reference
Middle 2.38(1.44,3.92)f 0.98(0.29,3.26) 0.57 (0.25, 1.30) 2.51(0.72, 8.80)
High 2.50 (1.35, 4.62)+ N/A 0.70 (0.23, 2.14) N/A
Insurance Type
Private reference reference reference reference
Public 0.78 (0.42, 1.36) 0.64 (0.17,2.49) 0.34(0.15,0.78)f 1.82(0.35, 9.39)
Uninsured 2.03 (0.77, 5.37) 1.26 (0.37,4.30) 0.82 (0.35, 1.95) N/A

* Odds ratios calculated with binary logistic regression.
1 Statistically significant at a. = 0.05.
N/A: Sample size too small to calculate OR.

In adults aged 36-44 (Table 53.), Americans of all other races/ethnicities who delayed
care due to cost had 0.12 times the odds of reporting a good or better mental health, although

Black and White Americans had 0.29 times and 0.38 times the odds of reporting a good or better
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mental health [(AOR White = 0.38; 95% CI: 0.22, 0.63), (AOR Black = 0.29; 95% ClI: 0.10,

0.83), (AOR Hispanic = 0.69; 95% CI: 0.31, 1.51), (AOR Other = 0.12; 95% CI: 0.03, 0.53)].

Table 53. Adjusted Associations of Delaying Care due to Cost & Self-Reported Mental Health for Ages
36-44, Stratified by Race, Medical Expenditure Panel Survey, 2019*

Good or Better Mental Health for Ages 36-44

White

Black

Hispanic

Other

AOR (95% CI)

AOR (95% Cl)

AOR (95% CI)

AOR (95% CI)

Delay Care due to

Cost

Family Income
Low
Middle
High

Insurance Type

Private
Public
Uninsured

0.38 (0.22, 0.63)+

reference

2.67 (0.80, 8.88)
3.67 (1.01, 13.47)F

reference

0.52 (0.18, 1.52)
0.42 (0.18, 1.01)}

reference

reference

2.41 (0.85, 6.87)
2.40 (0.60, 9.64)

0.29 (0.10, 0.83)F  0.69 (0.31, 1.51)

reference

reference

0.20 (0.07, 0.59)+  0.66 (0.26, 1.66)
1.95 (0.30, 12.52) 2.72 (0.73, 10.13)

1.99 (0.92, 4.29)
3.90 (1.70, 28.00)

0.12 (0.03, 0.53)F

reference
1.58 (0.32, 7.83)
0.72 (0.11, 4.57)

reference
0.19 (0.05, 0.69)F
0.75 (0.07, 8.00)

* Odds ratios calculated with binary logistic regression.
1 Statistically significant at a = 0.05.

In adults aged 45-53 (Table 54.), Americans of all other races/ethnicities had 0.20 times

the odds of reporting a good or better mental health and White Americans had 0.47 times the

odds of reporting a good or better mental health [(AOR White = 0.47; 95% CI: 0.32, 0.70),

(AOR Black = 1.03; 95% ClI: 0.41, 2.58), (AOR Hispanic = 0.50; 95% CI: 0.24, 1.02), (OR

Other = 0.20; 95% CI: 0.04, 0.92)].

Table 54. Adjusted Associations of Delaying Care due to Cost & Self-Reported Mental Health for
Ages 45-53, Stratified by Race, Medical Expenditure Panel Survey, 2019*

Good or Better Mental Health for Ages 45-53

White

Black

Hispanic

Other

AOR (95% CI)

AOR (95% CI)

AOR (95% CI)

AOR (95% CI)

Delay Care
due to Cost
Family Income

Low

Middle

High
Insurance
Type

Private

Public

0.47 (0.32, 0.70)F

reference
2.14 (1.15, 4.00)F
4.95(2.59,9.47)%

reference
0.36 (0.21, 0.60)T

1.03 (0.41, 2.58)
reference

4.14 (133, 12.92)%
2.78 (0.71, 10.93)

reference
0.53 (0.19, 1.49)

81

0.50 (0.24, 1.02)

reference
2.86 (0.96, 8.51)
7.64 (1.43, 40.98)F

reference
0.44 (0.16, 1.23)

0.20 (0.04, 0.92)F

reference
2.17 (0.46, 10.13)
1.69 (0.20, 14.42)

reference
0.15 (0.03, 0.65)7



Table 54 (Continued)

Good or Better Mental Health for Ages 45-53

White Black Hispanic Other
AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI)
Uninsured 1.60 (0.56, 4.55) 0.57 (0.12, 2.72) 2.13(0.47,9.58) N/A

* Odds ratios calculated with binary logistic regression.
1 Statistically significant at o = 0.05.
N/A: Sample size too small to calculate OR.

In adults aged 54-64 (Table 55.), Black Americans who delayed care due to cost were the
least likely group to report a good or better mental health, followed closely by White Americans
and Americans of all other races/ethnicities [(AOR White = 0.54; 95% CI: 0.39, 0.75), (AOR
Black = 0.30; 95% ClI: 0.13, 0.66), (AOR Hispanic = 1.19; 95% CI: 0.61, 2.32), (AOR Other =
0.77; 95% Cl: 0.23, 2.54)].

Table 55. Adjusted Associations of Delaying Care due to Cost & Self-Reported Mental Health for
Ages 54-64, Stratified by Race, Medical Expenditure Panel Survey, 2019*

Good or Better Mental Health for Ages 54-64

White Black Hispanic Other
AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI)
Delay Care due 0.30 (0.13,
to Cost 0.54 (0.39, 0.75)1 0.66)7 1.19(0.61,2.32) 0.77(0.23, 2.54)}
Family Income
Low reference reference reference reference
Middle 1.59(1.02,2.47)f  2.58(0.86,7.68) 2.15(1.01,4.60)f 0.59(0.12, 2.84)
High 2.69 (0.60,
2.55(1.47,4.42)1 12.11) 4.11(1.39, 12.17) 4.25(0.81, 22.30)
Insurance Type
Private reference reference reference reference
Public 0.25(0.17,0.38)f  0.55(0.21,1.47) 0.38(0.16,0.73)F 0.06 (0.01, 0.27)F
Uninsured 391 (1.37,11.21)f 1.10(0.38,3.21) 1.77 (0.52, 6.02) N/A

* Odds ratios calculated with binary logistic regression.
1 Statistically significant at a2 = 0.05.
N/A: Sample size too small to calculate OR.

In adults aged 65 and older (Table 56), White Americans who delayed care due to cost
had 0.69 times the odds of reporting a good or better health [(AOR White = 0.69; 95% CI: 0.51,
0.95), (AOR Black = 0.46; 95% ClI: 0.18, 1.18), (AOR Hispanic = 1.05; 95% ClI: 0.61, 1.79),

(AOR Other = 0.60; 95% CI: 0.23, 1.55)]. Having a middle or high income was generally
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associated with being more likely to report good or better mental health across all ages and races
and having public insurance or being uninsured was generally associated with being less likely to
report a good or better mental health across all ages and races, although their impact varies
slightly across age and race.

Table 56. Adjusted Associations of Delaying Care due to Cost & Self-Reported Mental Health for
Ages 65+, Stratified by Race, Medical Expenditure Panel Survey, 2019*

Good or Better Mental Health for Ages 65 +

White Black Hispanic Other

AOR (95% CI) AOR (95% CI)  AOR (95% Cl) __ AOR (95% CI)

Delay Care due
to Cost 0.69 (0.51,0.95) 0.46 (0.18, 1.18) 1.05 (0.61, 1.79) 0.60 (0.23, 1.55)
Family Income
Low reference reference reference reference
Middle 1.93 (1.33,2.82)f 1.13(0.55, 2.31) 1.67 (1.00, 2.19) 8.20 (2.68, 25.09)T
High 2.73 (1.85,4.03)F 3.53(1.14,10.95)F 2.52(0.88,7.19) 7.52(2.40,23.58)F
Insurance Type
Private reference reference reference reference
Public 1.93 (1.33,2.82)f 0.67(0.28,1.64) 0.36(0.16,0.82)F 0.42(0.12,1.39)
Uninsured N/A) N/A 0.91 (0.09, 9.14) N/A

* Odds ratios calculated with binary logistic regression.
T Statistically significant at a = 0.05.
N/A: Sample size too small to calculate OR.

Forgoing Care due to Cost

Race was found to be a modifier and income and insurance type were confounders of the
association between forgoing care due to cost and self-reported mental health. The final model
included forgoing care due to cost, income, insurance type, race, and the interaction term of race
and forgoing care due to cost. Stratified by race and controlling for income and insurance, Black
Americans who forwent care due to cost were less likely to report a good or better mental health,
followed closely by White Americans and Americans of all other races/ethnicities [(AOR White
=0.42; 95% CI: 0.34, 0.50), (AOR Black = 0.31; 95% ClI: 0.21, 0.47), (AOR Hispanic = 0.80;
95% CI: 0.56, 1.12), (AOR Other = 0.45; 95% CI: 0.24, 0.88)], but having a middle or high

income was associated with being more likely to report good or better mental health while
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having public insurance was associated with being less likely to report a good or better mental

health. Measures of associations are shown in Table 57.

Table 57. Adjusted Associations of Forgoing Care due to Cost & Good or Better Self-Reported Mental
Health, Stratified by Race, Medical Expenditure Panel Survey, 2019*

Good or Better Mental Health

White

Black

Hispanic

Other

AOR (95% CI)

AOR (95% CI)

AOR (95% CI)

AOR (95% CI)

Forgo Care due
to Cost
Family Income
Low
Middle
High
Insurance Type
Private
Public
Uninsured

0.42 (0.34, 0.50)"

reference
2.10(1.67, 2.60)
3.31(2.49, 4.40) "

reference
0.61(0.51,0.73) *
1.44 (0.93, 2.23)

0.31(0.21,0.47) "

reference
1.72 (1.10, 2.69) f
2.73(1.40,5.29)

reference
0.48 (0.31,0.73) ¥
1.02 (0.49, 2.13)

0.80 (0.56, 1.12)

reference
1.57 (0.69, 1.93)
2.57 (1.41,4.67)F

reference
0.37 (0.25,0.54)
1.16 (0.69, 1.93)

0.45 (0.24, 0.88) '

reference
2.29 (1.40, 3.75)
4.75 (2.22,10.18)

reference
0.45 (0.25,0.82)
11.18 (1.50, 83.42)

* Odds ratios calculated with binary logistic regression.
1 Statistically significant at a = 0.05.

Self-Reported Physical Health

The crude odds ratios for self-reported physical health are listed in Table 49. Having a

USC and delaying or forgoing care due to cost were all associated with being less likely to report

a physical health rating of good or better. An increase in age was associated with being less

likely to report good or better physical health. Females, not being married, all races and

ethnicities other than non-Hispanic Whites, having public or no insurance, having any type of

priority condition, or being a current smoker were characteristics associated with being less

likely to report good or better physical health compared to being male, being married, being non-

Hispanic White, having private insurance, not having the priority conditions, and not currently

smoking. Having middle and high incomes, having a high school education or higher, and

achieving adequate physical activity were associated with being more likely to report good or

better physical health than those with low incomes, less than high school education, and not

achieving adequate physical activity.
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Usual Source of Care
Insurance type, age, and arthritis were found to be confounders of the association

between having a usual source of care and self-reported physical health and no modifiers were
detected. Controlling for age, insurance, and arthritis, having a usual source of care was
associated with being less likely to report a good or better self-reported physical health rating
[AOR=0.68; 95% CI: 0.58, 0.80]. Adults aged 36-64 were less likely to have a good or better
physical health than young adults aged 18-25, with no differences for adults aged 26-35 or 65
and older compared to young adults. Having public insurance, being uninsured, or having
arthritis was associated with being less likely to report good or better physical health (Table 58).

Table 58. Adjusted Associations of Having a Usual

Source of Care & Self-Reported Physical Health,

Medical Expenditure Panel Survey, 2019*

Good or Better Physical

Health
AOR (95% CI)

Has a Usual Source of

Care 0.68 (0.58, 0.80)"
Age Group
18-25 reference
26-35 0.85 (0.63, 1.16)
36-44 0.66 (0.50, 0.88)"
45-53 0.56 (0.42, 0.74)*
54-64 0.59 (0.45, 0.76)*
65+ 0.95 (0.72, 1.26)
Insurance Type
Private reference
Public 0.34 (0.30, 0.38)*
Uninsured 0.52 (0.41, 0.65)"
Arthritis 0.34 (0.30, 0.38)"

* Odds ratios calculated with binary logistic regression.
T Statistically significant at o = 0.05.

Delaying Care due to Cost
Race was found to be a modifier and income and insurance type were found to be

confounders of the association between delaying care due to cost and self-reported mental health.
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The final model included delaying care due to cost, income, insurance type, race, and the

interaction term of race and forgoing care due to cost. Stratified by race and controlling for

income and insurance, delaying care due to cost was associated with being less likely to have a

good or better self-reported physical health [(AOR White = 0.48; 95% CI: 0.41, 0.57), (AOR

Black = 0.50; 95% CI: 0.37, 0.69), (AOR Hispanic = 0.72; 95% CI: 0.57, 0.91), (AOR Other =

0.47; 95% CI: 0.31, 0.71)], however, having a middle or high income was associated with being

more likely to report good or better physical health across all races and having public insurance

was associated with being less likely to report good or better physical health. The final model

adjusted odds ratios are shown in Table 59.

Table 59. Adjusted Associations of Delaying Care due to Cost & Good or Better Self-Reported
Physical Health, Stratified by Race, Medical Expenditure Panel Survey, 2019*

Good or Better Physical Health

White

Black

Hispanic

Other

AOR (95% CI)

AOR (95% CI)

AOR (95% CI)

AOR (95% CI)

Delay Care due
to Cost
Family Income
Low
Middle
High
Insurance Type
Private
Public
Uninsured

0.48 (0.41, 0.57) 1

reference
1.82 (1.47,2.52) "
3.09 (2.47,3.85) 1

reference
0.46 (0.40, 0.53)
1.18 (0.79, 1.76)

0.50 (0.37, 0.69) '

reference
1.75 (1.28, 2.40)
2.27 (1.49, 3.47)F

reference
0.50 (0.37,0.66)
1.18 (0.67, 2.07)

0.72 (0.57,0.91) 1

reference
1.73(1.34,2.24)
2.90 (1.97, 4.25)F

reference
0.40 (0.30, 0.49)
1.00 (0.72, 1.39)

0.47 (0.31,0.71) 1

reference
1.98 (1.35,2.92) f
3.13(1.75,5.58)

reference
0.47 (0.29, 0.77)
2.33(1.03,5.27)F

* Odds ratios calculated with binary logistic regression.
T Statistically significant at o = 0.05.

Forgoing Care due to Cost

Income and insurance type were found to be confounders of the association between

forgoing care due to cost and self-reported physical health and no modifiers were detected.

Controlling for income and insurance, forgoing care due to cost was associated with being less

likely to report a good or better mental health [AOR= 0.47; 95% CI: 0.41, 0.53]. Having middle

or high incomes was associated with being more likely to report good or better physical health
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while having public insurance was associated with being less likely to report good or better
physical health. Measures of associations are shown in Table 60.

Table 60. Adjusted Associations of Forgoing Care due
to Cost & Self-Reported Physical Health, Medical
Expenditure Panel Survey, 2019*

Good or Better Physical

Health
AOR (95% CI)

Forgo Care due to Cost 0.47 (0.41, 0.53)+
Family Income

Low reference

Middle 1.74 (1.53, 1.99)t

High 2.84 (2.41,3.35)F
Insurance Type

Private reference

Public 0.46 (0.41, 0.51)%

Uninsured 1.18 (0.95, 1.46)

* Odds ratios calculated with binary logistic regression.
1 Statistically significant at o = 0.05.

Discussion

A majority of the study sample reported good or better mental and physical health,
although the impact of barriers to accessing care on self-reported health were largely negative.
All the studied barriers to accessing healthcare (having a usual source of care, delaying care due
to cost, and forgoing care due to cost) were found to be associated with self-reported health
ratings. The effect of delaying care due to cost varied across racial groups for self-reported
mental health and varied across age and racial groups for self-reported physical health. These
groups reported similar proportions of good or better self-reported health, so the impact of
barriers to accessing care effects these groups differently. Furthermore, although some research
suggests that self-reported health is a valid health indicator[21] and can be valid across racial
groups [50], other research has found that self-reported health is a stronger health indicator for

Whites than for Blacks, and that Black adults have an increased risk of health pessimism, or
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worse self-reported health than White adults despite similar levels of morbidity [52], which
should raise doubt and caution in the validity of interpreting self-reported health for Black
Americans [53], especially older Black Americans [54].

The associations between delaying and forgoing care due to cost with being less likely to
have good mental or physical health may be explained by those who know they need care but are
unable to afford it rating their health poorly due to their health condition, either because their
health status is worsening because they are unable to receive care or that they perceive their
health status worsening because they are unable to receive care. Unsurprisingly, a higher income
was positively associated with better mental and physical health while examining delaying or
forgoing care due to cost, but despite this protective factor, facing these barriers to accessing care
remains associated with poorer health. Furthermore, delaying or forgoing care has the potential
to lead to increasingly worse health outcomes.

Although it might be expected that having a usual source of care would have a positive
association with self-reported health, the results of this study indicate otherwise; having a usual
source of care was negatively associated with self-reported mental health. This could potentially
be explained by reverse causality, or those who have physical health issues and need medical
care in the first place may be more likely to have a usual source of care because of those physical
health issues, but also may be more likely to report a poorer physical health due to those health
issues. This theory is supported by a study that found self-reported health to be inversely related
to the number of physician contacts per year [21], possibly explained by ongoing physical health
issues that require a usual source of care, or an increase in the number of physician contacts.

Furthermore, having a usual source of care was negatively associated with self-reported mental
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health in males but not in females, which may indicate that males are more affected by health
issues that require a usual source of care than females.

A strength of this study is that it uses a recent, large, nationally representative sample,
however, it is not without its limitations. The Medical Expenditure Panel Survey relies on self-
reported data which can be subject to biases such as social desirability and recall. Moreover,
MEPS data are cross-sectional, so the ability to make causal inferences is limited. Additional
limitations include residual confounding due to unmeasured potential confounders, such as
gender. Gender is a socially constructed characteristic that may influence barriers to accessing
care and quality of care, but the current study is unable to account for gender as it is not a
variable included in the MEPS. Additionally, only census regions are available in MEPS. Since
Medicaid expansion varied by state, it may be possible to account for the effect of Medicaid
expansion on barriers by using census region as a proxy, as most Northeast states expanded
Medicaid eligibility and most Southern states rejected the expansion, however, West and
Midwest regions are heterogenous and may not be representative of their collective states.
Region heterogeneity may be negligible in this study since region was not a confounder and not
required in final models. Finally, the validity of self-reported health measures in Black
Americans should be considered when interpreting results.

The findings of this study indicate that, although a majority rated their health as good or
better, an association between barriers to accessing healthcare and self-reported health may
affect racial groups differently and warrants further research. The public health implications of
the large effect sizes of the associations between delaying or forgoing care and self-reported
mental and physical health suggest that those who delay or forgo care due to cost may be doing

so at the expense of their health. The present analysis was unable to account for temporality, but
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future studies could incorporate a temporal component to address potential causation. Future
research could also incorporate elements to measure the effects of the COVID-19 pandemic on

the disruption of access to healthcare.
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Chapter 4: Quality of Care in the United States and its Potential Impact on Perceived
Health

Introduction

A primary goal of the Patient Protection and Affordable Care Act (ACA) was to improve
quality of care in the United States (US)[1, 25]. Previous work has found that having health
insurance and a usual source of care were associated with positive perceptions of care, however,
prior to the ACA, women and low-income individuals in the U.S. were less likely to report high-
quality care from providers and less likely to report that providers always explained things so
that they understood, despite having health insurance and having a usual source of care [28].
Even after the implementation of ACA, specific populations still report low levels of perceived
high-quality care. For example, recent diabetic immigrants were less likely to report high-
quality care than diabetic immigrants who have been in the US for at least 15 years [14] and less
than 25% of cancer survivors reported high-quality communication with any provider after their
diagnosis, which underscores the suboptimal quality of care in populations that certainly require
more support and attention due to their health conditions [15, 16]. Recent literature suggests that
a reduction in disparities may improve quality, but disparities across race and sex still exist [17,
18]. Although these examples highlight the importance of addressing disparities and
experiencing high-quality care, the current literature shows mixed results on how perceived
quality of care impacts the health of the general population post ACA [55-58]. Moreover,
negative perceived quality of care can act as a deterrent for future care-seeking behavior [19] that
could result in a progression of poorer health outcomes. A study from 2000 found no association
with quality-of-care ratings and health in older adults, but authors surmised that their study

population was not generalizable, and more research was needed [59]. Therefore, it is unknown
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how, or to what extent, perceived quality of care impacts health post-ACA [5, 20]. Some
research suggests that self-reported health measures are valid health status indicators [22, 60] and
are a quick and easy way to gauge an individual’s overall well-being in association with quality
of care. The purpose of this study is to evaluate whether perceived quality of care is associated
with self-reported ratings of physical and mental health.
Method
Data Source

The Medical Expenditure Panel Survey (MEPS), which began in 1996, is an annual,
nationally representative survey comprised of noninstitutionalized US civilians, subset from
participants of the prior year’s National Health Interview Survey. MEPS is conducted by the
Agency for Healthcare Research and Quality and collects data on healthcare utilization and
expenditures [24]. MEPS components are comprised of both interviewer and self-administered
questionnaires.
Sample Population

Adults aged 18 and older (n = 12,265) were identified from the 2019 MEPS to assess
associations in quality of care and self-reported health. Individuals with missing exposure or
outcome variables will be excluded. Individuals with missing exposure (providers showed
respect: n = 186 (1.39%); providers spent enough time: n = 188 (1.39%); providers listened: n =
181 (1.36%); providers explained: n = 191 (1.43%); rating of healthcare providers: n = 50
(0.34%)) or outcome variables (self-reported mental health: n = 10 (0.07%); self-reported
physical health: n = 6 (0.04%)) were excluded from analyses.

Exposure Variable

92



Quality of care was measured by five Consumer Assessment of Healthcare Providers and
Systems (CAHPS) [29] questions included in the MEPS that are designed to measure quality of
care from the consumer’s perspective. The first four questions are: how often providers showed
respect for what the person receiving care had to say; how often providers spent enough time
with the person receiving care; how often providers listened to the person receiving care; how
often providers explained things in a way that the person receiving care could understand. The
answer options were always, usually, sometimes, or never and were dichotomized to always and
not always for the purpose of analyses. The final quality question is an overall rating of care of
the person’s health care providers, dichotomized to 10 (best health care possible) and <10.
Outcome Variables

Self-reported health measures in MEPS are comprised of physical and mental health and
ask participants to rate their perceived health status. Self-reported physical and mental health are
measured as poor, fair, good, very good, and excellent. For analyses, these were dichotomized
into categories of good or better and poor or fair.

Covariates

Self-reported independent variables include age (18-25, 26-35, 36-44, 45-53, 54-64, and
65+), sex, race/ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic, and all other
races/ethnicities), marital status (currently married or currently widowed/divorced/separated
/never married), education level (less than high school graduate, high school graduate, some
college or more), family income level (low [<139% federal poverty level (FPL)], middle [139-
400% FPL], high [400%+ FPL]), census region (Northeast, Midwest, South, and West), and
health insurance coverage (any private, public only, uninsured). Comorbidities were measured

using MEPS priority conditions and include arthritis, asthma, cancer, diabetes, emphysema, heart
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disease (angina, coronary heart disease, heart attack, other heart conditions/diseases), high
cholesterol, hypertension, and stroke. BMI was not included since weight is only collected every
other year in MEPS starting in 2016. Meeting physical activity guidelines (Yes or No/unknown)
is defined as currently spending half an hour or more in moderate to vigorous physical activity at
least five times a week, per the current Physical Activity Guidelines for Americans [33].
Cigarette smoking status was determined as currently smoking (Yes or No/unknown). These
categorizations have been previously used with MEPS data [30, 34-36].

Statistical Analysis

Sample characteristics were summarized with appropriate descriptive statistics. Since
fewer than two percent of individuals were missing outcome or exposure variables, no sensitivity
analyses were performed.

We first examined all crude associations with each covariate and outcome via logistic
regression and reported respective odds ratios (OR) and 95% confidence intervals. We then
assessed the potential for effect modification across age, sex, and race via an interaction term
with each exposure and these covariates individually. To assess confounding, each covariate was
added to the model that contains the outcome, exposure, and any significant interaction terms, in
order of its strength of association. The confounder was preserved in the final model if it is also
in a significant interaction term or if the adjusted odds ratio was more than 10% different. If a
variable was found to be an effect modifier, the fully adjusted model was stratified by said
variable. The NOMCAR (nhot missing completely at random) option was used to account for any
missingness of covariates. All analyses were conducted with SAS 9.4 [37] and incorporated

weighting to account for the complex survey design and survey nonresponse. Weighting
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variables were developed by MEPS and described in detail in the consolidated data file
documentation [40]. Alpha levels for statistical significance were set at 0.05.
Results

Table 61 shows the distribution of characteristics of 12,265 adults aged 18 and older. The
majority reported that their providers always showed respect, always spent enough time, always
listened, and always explained things so they understood, however, only 27.73% gave their
healthcare providers the best rating possible. More than two thirds of the sample were non-
Hispanic White, most had high school or higher education, private insurance, middle or high
incomes, which is consistent with the most recent 2020 U.S. Census estimates [51]. In addition, a
large majority rated their health as good or better, with 90.92% rating their mental health as good
or better and 84.56% rating their physical health as good or better.

Table 61. Distribution of Sociodemographic Characteristics, Medical Expenditure Panel Survey,

2019

Good or
Good or
. Better Mental Bett_er
N (Weighted Health Physical
%) Health
N (Weighted N (Weighted
%) %)
Total 12265 (100.00) 11020 (90.92) 10046 (84.56)
Provider Always Showed Respect 7843 (63.65) 7179 (92.34) 6610 (86.87)
Provider Always Spent Enough Time 6410 (51.53) 5871 (92.44) 5390 (86.83)

Provider Always Listened
Provider Always Explained
Best Rating of Healthcare Providers
Age Group

18-25

26-35

36-44

45-53

54-64

65+
Sex

Male

Female
Race/Ethnicity

7071 (57.04)
7237 (58.91)
3579 (27.73)

825 (9.83)
1521 (14.61)
1502 (13.28)
1662 (14.31)
2663 (20.81)
4092 (27.16)

5131 (43.15)
7134 (56.85)

95

6474 (92.35)
6631 (92.27)
3294 (93.00)

734 (89.66)
1362 (90.67)
1354 (91.36)
1481 (90.61)
2401 (91.71)
3688 (90.83)

4631 (91.20)
6389 (90.70)

5941 (86.72)
6080 (86.41)
3002 (86.85)

742 (90.63)
1365 (90.50)
1265 (86.49)
1340 (83.21)
2082 (81.67)
3252 (81.16)

4210 (84.78)
5836 (84.39)



Table 61 (Continued)

N

(Weighted %0)

Good or
Good or
Better
Better Mental hvsical
Health Physica
Health
N N

(Weighted %)

(Weighted %)

Non-Hispanic White

Non-Hispanic Black

Hispanic

All other race/ethnicities
Current Marital Status

Married

Not married
Education

Less than high school graduate

High school graduate

Some college or more
Family Income

Low

Middle

High
Census Region

Northeast

Midwest

South

West
Insurance Type

Private

Public

Uninsured
Comorbidity

Acrthritis

Asthma

Cancer

Diabetes

Emphysema

Heart disease

High cholesterol

Hypertension

Stroke
Adequate Physical Activity
Current Smoker

7958 (69.10)

1582 (10.60)

1809 (11.94)
916 (8.37)

6621 (55.73)
5644 (44.27)

1597 (10.65)
3391 (24.86)
7222 (64.49)

2390 (14.68)
4669 (36.57)
5206 (48.75)

1942 (18.37)
2813 (22.32)
4474 (36.40)
3035 (22.91)

7960 (71.18)
3928 (26.02)
377 (2.80)

4286 (30.43)
1843 (14.62)
1948 (14.17)
1981 (13.47)
320 (1.98)
2401 (17.53)
4910 (36.49)
5440 (39.07)
710 (4.67)
5884 (49.87)
2272 (16.77)

7200 (91.17)
1409 (90.54)
1583 (89.63)
828 (91.14)

6135 (93.31)
4885 (87.91)

1259 (80.70)
3029 (89.89)
6687 (93.00)

1868 (78.63)
4198 (90.40)
4954 (94.99)

1751 (91.59)
2536 (91.57)
4002 (90.71)
2730 (90.06)

7437 (93.57)
3244 (83.73)
339 (90.18)

3642 (86.25)
1514 (83.50)
1743 (90.20)
1671 (86.24)
236 (73.03)
2039 (85.87)
4297 (88.87)
4738 (88.33)
566 (80.28)
5505 (94.27)
1884 (83.99)

6715 (86.20)
1212 (80.77)
1353 (78.33)
766 (84.67)

5632 (86.69)
4414 (81.89)

1023 (67.73)
2647 (80.51)
6337 (88.94)

1566 (67.45)
3756 (82.62)
4724 (91.16)

1621 (85.19)
2318 (85.32)
3584 (83.88)
2522 (84.40)

7008 (89.15)
2733 (72.15)
305 (83.20)

3038 (73.21)
1315 (74.82)
1506 (79.27)
1245 (65.88)
145 (48.27)
1648 (71.11)
3673 (77.57)
3964 (75.24)
421 (61.84)
5212 (90.25)
1617 (74.08)

Odds ratios for crude associations are listed in Table 62. All quality-of-care variables

were associated with being more likely to self-report good or better mental and physical health.
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There were no age group differences for self-reported mental health. For self-reported physical
health, adults aged 36 and older were less likely to report a good or better physical health than
young adults aged 18-25, with no differences between 18-25-year-olds and 26-35-year-olds.
There were no sex, race, or regional differences. Not being married or being a current smoker
was associated with being less likely to report good or better mental or physical health than those
who are married or are not current smokers. Having any comorbidity except for cancer was also
associated with being less likely to report good or better mental or physical health. Having
cancer had no association with mental health ratings but was associated with being less likely to
report a good or better physical health. Having middle or high incomes, being high school
educated or higher, and achieving adequate physical activity were associated with being more
likely to report a good or better mental and physical health than having a low income, having a
less than high school education, and not achieving adequate physical activity. Having public
insurance was associated with being less likely to self-report a good or better mental and
physical health compared to private insurance. Being uninsured was associated with being less
likely to report a good or better physical health compared to private insurance but no differences
were observed in self-reported mental health when comparing private insurance to being
uninsured. We found no modifiers or confounders for the association between providers always
showed respect, provider always spent enough time, provider always explains, and self-reported
mental or physical health. There were also no modifiers or confounders for the association

between provider always listens and self-reported mental health.
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Table 62. Crude Associations of Self-Reported Health, Medical Expenditure Panel Survey, 2019

Good or Better Mental Good or Better Physical
Health Health

OR (95% CI) P value OR (95% CI) P value

Always Showed Respect 1.58 (1.38,1.80) <0.001 1.60 (1.44,1.78) <0.001
Always Spent Enough Time 1.47 (1.28,1.68) <0.001 1.43(1.29,1.59) <0.001
Always Listens 1.49(1.31,1.71) <0.001 1.46 (1.31,1.63) <0.001
Always Explains 1.48 (1.30,1.69) <0.001 1.40 (1.25,1.57) <0.001
Best Rating 1.46 (1.21,1.75) <0.001 1.29(1.12,1.48) 0.0004
Age Group

18-25 reference reference

26-35 1.12(0.81,1.54) 0.4837 0.99 (0.67, 1.44)  0.9392

36-44 1.22 (0.86,1.72) 0.2590 0.66 (0.46,0.95)  0.0240

45-53 1.11(0.81,1.53) 0.5142 0.51(0.37,0.72)  0.0001

54-64 1.28 (0.94,1.73) 0.1157 0.46 (0.33,0.64) <0.001

65+ 1.14 (0.83,1.57) 0.4067 0.45(0.32,0.62) <0.001
Sex

Male reference reference

Female 0.94 (0.82,1.08) 0.3990 0.97 (0.87,1.09)  0.6033
Race/Ethnicity

Non-Hispanic White reference reference

Non-Hispanic Black 0.93(0.74,1.17) 0.5170 0.67 (0.56,0.80) <0.001

Hispanic 0.84 (0.66, 1.06) 0.1390 0.58 (0.47,0.71)  <0.001

All other race/ethnicities 1.00 (0.73,1.36) 0.9818 0.88 (0.70,1.11)  0.2850
Current Marital Status

Married reference reference

Not married 0.52 (0.45,0.61) <0.001 0.69 (0.62,0.77)  <0.001
Education

Less than high school
graduate reference reference

High school graduate 2.13(1.78,2.55) <0.001 1.97 (1.64,2.36) <0.001

Some college or more 3.18 (2.64, 3.82) <0.001 3.83(3.26,4.50) <0.001
Family Income

Low reference reference

Middle 2.56 (2.16, 3.04) <0.001 2.29 (2.00, 2.63)  <0.001

High 5.15(4.14,6.41) <0.001 497 (4.25,5.82)  <0.001
Census region

Northeast reference reference

Midwest 1.00 (0.80, 1.24) 0.9844 1.01 (0.82,1.24) 0.9200

South 0.90(0.72,1.11) 0.3199 0.90(0.74,1.10)  0.3208

West 0.83 (0.65, 1.06) 0.1336 0.94 (0.77,1.15)  0.5574
Insurance Type

Private reference reference

Public 0.35(0.30,0.42) <0.001 0.32 (0.28,0.35)  <0.001

Uninsured 0.63(0.39,1.01) 0.0554 0.60 (0.43,0.85)  0.0039
Type of Comorbidities

Anrthritis 0.48 (0.41,0.55) <0.001 0.32 (0.29,0.36)  <0.001
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Table 62 (Continued)

Good or Better Mental Good or Better Physical
Health Health

OR (95% CI) P value OR (95% CI) P value

Asthma 0.43(0.36,0.51) <0.001 0.47 (0.41,0.55) <0.001
Cancer 0.91(0.73,1.12) 0.3583 0.65 (0.56,0.75)  <0.001
Diabetes 0.57 (0.49, 0.67) <0.001 0.28 (0.24,0.32)  <0.001
Emphysema 0.26 (0.19,0.35) <0.001 0.16 (0.13,0.21) <0.001
Heart disease 0.53 (0.45,0.62) <0.001 0.35(0.31,0.40) <0.001
High cholesterol 0.69 (0.60, 0.78)  <0.001 0.45 (0.40,0.50)  <0.001
Hypertension 0.61 (0.53,0.70) <0.001 0.32(0.28,0.36)  <0.001
Stroke 0.38 (0.31,0.47) <0.001 0.27 (0.23,0.32) <0.001
Adequate Physical Activity 2.29 (1.97,2.67) <0.001 2.44 (2.15,2.76)  <0.001
Current Smoker 0.44 (0.37,0.51) <0.001 0.44 (0.39,0.50) <0.001

*Proportions and P value calculated with chi-square test of independence

For provider always listens and self-reported physical health, race was found to be a
modifier and there were no confounders. Stratified by race, non-Hispanic Whites who reported
their provider always listens to them had 1.69 times the odds of reporting a good or better
physical health [AOR= 1.69; 95% CI: 1.47, 1.94], while those of all other races showed no
association with provider always listens and good or better physical health [(AOR Black = 1.29;
95% ClI: 0.94, 1.77), (AOR Hispanic = 1.25; 95% CI: 0.97, 1.61), (AOR Other = 1.22; 95% CI:
0.83, 1.80), Table 63].

Table 63. Adjusted Associations of Provider Always Listens & Self-Reported Physical Health,
Stratified by Race, Medical Expenditure Panel Survey, 2019*

Good or Better Physical Health

White Black Hispanic Other

AOR (95% CI) AOR (95% Cl) AOR (95% Cl) _ AOR (95% CI)

Provider
Always Listens 1.69 (1.47,1.94)t 1.29(0.94,1.77) 1.25(0.97,1.61) 1.22 (0.83, 1.80)

* Odds ratios calculated with binary logistic regression.
1 Statistically significant at a. = 0.05.

For the best rating of healthcare providers and self-reported mental health, race was
found to be a modifier and there were no confounders. The final model included only the

exposure and outcome and were stratified by race. The best rating of the healthcare providers
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was associated with good or better mental health (Table 64) in non-Hispanic Whites [AOR=1.79;
95% CI: 1.41, 2.27], but not in other races [(AOR Black = 1.15; 95% CI: 0.74, 1.30), (AOR
Hispanic = 0.87; 95% CI: 0.59, 1.30), (AOR Other = 1.43; 95% CI: 0.74, 2.74)].

Table 64. Adjusted Associations of Best Rating of Healthcare Providers & Self-Reported Mental
Health, Stratified by Race, Medical Expenditure Panel Survey, 2019*

Good or Better Mental Health

White Black Hispanic Other

AOR (95% CI) AOR (95% CI) AOR (95% CI) _ AOR (95% ClI)

Best Rating of
Healthcare Providers  1.79 (1.41,2.27)f 1.15(0.74,1.79) 0.87 (0.59,1.30) 1.43(0.74, 2.74)

* Odds ratios calculated with binary logistic regression.
T Statistically significant at a = 0.05.

Race was found to be a modifier and no confounders of the association between the best
rating of the healthcare providers and self-reported physical health. The final model included
only the exposure and outcome and were stratified by race. The best rating of the healthcare
providers was associated with good or better physical health (Table 65) in non-Hispanic Whites
[AOR=1.52; 95% CI: 1.27, 1.82], but not in other races [(AOR Black =1.29; 95% CI: 0.97,
1.71), (AOR Hispanic = 0.86; 95% CI: 0.64, 1.16), (AOR Other = 1.38; 95% CI: 0.80, 2.38)].
Table 65. Adjusted Associations of Best Rating of Healthcare Providers & Self-Reported Physical
Health, Stratified by Race, Medical Expenditure Panel Survey, 2019*

Good or Better Physical Health

White Black Hispanic Other
AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI)

Best Rating of

Healthcare

Providers 1.52 (1.27,1.82)f 1.29(0.97,1.71) 0.86 (0.64, 1.16) 1.38 (0.80, 2.38)
* Odds ratios calculated with binary logistic regression.

1 Statistically significant at a. = 0.05.

Discussion

High quality of care is positively associated with good or better self-reported health, but

whether this association is causal remains unknown. A recent study found that a poorer self-rated
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health was associated with more frequent negative care experiences [61], but the association
between poor self-rated health, poor quality of care, and healthcare seeking behavior remains
complex and the directionality of the associations remain unknown. Furthermore, racial
differences exist in how some quality of care variables impact self-reported health, with
associations seen in non-Hispanic Whites but no associations for other races. While some
research suggests that self-reported health is a valid health indicator [60] and can be valid across
racial groups [22], other research has found that self-reported health is a stronger health indicator
for Whites than for non-Whites and that Black adults have an increased risk of health pessimism,
or worse self-reported health, than White adults, despite similar levels of morbidity [52], which
should raise doubt and caution in the validity of interpreting self-reported health for races other
than White, especially Black Americans [53]. This could potentially explain why we see an
association for non-Hispanic Whites that is not seen in other races.

A strength of this study is that it uses a recent, large, nationally representative sample,
however, it is not without its limitations. The Medical Expenditure Panel Survey relies on self-
reported data which may be subject to social desirability. Moreover, MEPS data are cross-
sectional, so the ability to make causal inferences is limited. Additional limitations include
residual confounding due to unmeasured potential confounders, such as gender. Gender is a
socially constructed characteristic that may influence barriers to accessing care and quality of
care, but the current study is unable to account for gender as it is not included in the MEPS.
Additionally, only census regions are available in MEPS. Since Medicaid expansion varied by
state, it may be possible to account for the effect of Medicaid expansion on quality of care by
using census region as a proxy, as most Northeast states expanded Medicaid eligibility and most

Southern states rejected the expansion, however, West and Midwest regions are heterogenous
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and may not be representative of their collective states. The region limitation may be negligible
since it was not a confounder and not included in the final model.

Results from this study indicate that an association between quality of care and self-
reported health exists, although temporality or causality was not able to be examined in this
study design. Since perceived poor quality care can lead to a reduction in future care-seeking
behavior [19] and has been found here to be associated with poorer self-rated health, the
potential exists for worsening of health outcomes. Future research should be mindful of
interpreting self-reported health measures of races other than non-Hispanic Whites and
prospective studies should be developed to determine the directionality of the association

between self-reported health and quality of care and to see if there is, in fact, a long-term effect.
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Chapter 5: Summary

The Medical Expenditure Panel Survey provided robust data that were used to examine
the aims of the previous three chapters and to address gaps in the literature. With MEPS data, we
investigated barriers to accessing care and quality of care from 2009 (pre-ACA implementation)
to 2019 (post-ACA implementation). Despite a higher proportion of health insurance coverage in
2019, we found that MEPS participants in 2019 were more likely to report delaying or forgoing
care than in 2009. Quality of care showed differences across race, with Whites reporting no
changes or slight declines while all other races reporting improvements. Results show that
barriers to accessing care may have worsened from 2009 to 2019, however, some evidence
suggests that the quality of care reported by minority racial groups have improved. These
findings imply that more Americans are not receiving or are delaying the care that they need. Not
addressing barriers to accessing healthcare may lead to an increasingly unhealthy America, and
the increase in insurance coverage from the ACA is not enough to keep Americans healthy.

We also examined the association of mental and physical self-reported health with
barriers to accessing care and quality of care in all adults aged 18 and over who participated in
the 2019 MEPS. We found that although most of the sample reported good self-reported health,
the impact of barriers on self-reported health were largely negative, suggesting delaying or
forgoing care due to cost is done at the expense of health. Quality of care showed differences
across race. High quality care was positively associated with good self-reported health in Whites
but showed no association in all other races/ethnicities. Our findings suggest that exposure to

barriers to accessing care and a negative quality of care may have a negative impact on health.

103



References

1. Patient Protection and Affordable Care Act of 2010, Pub. L. No. 111-148, 124 Stat. 119
(2010).

2. Chaikind H, Copeland CW, Redhead CS, Staman J. PPACA: A Brief Overview of the Law,
Implementation, and Legal Challenges . 2011.

3. Blumberg LJ, Garrett B, Holahan J. Estimating the counterfactual: How many uninsured
adults would there be today without the ACA? Inquiry (United States). 2016;53.

4. Liu C, Chhabra KR, Scott JW. Catastrophic Health Expenditures across Insurance Types and
Incomes before and after the Patient Protection and Affordable Care Act. JAMA Netw Open.
2020;3.

5. Bernard D, Fang Z. Financial burdens and barriers to care among nonelderly adults with heart
disease: 2010-2015. J Am Heart Assoc. 2019;8.

6. French MT, Homer J, Gumus G, Hickling L. Key Provisions of the Patient Protection and
Affordable Care Act (ACA): A Systematic Review and Presentation of Early Research Findings.
Health Services Research. 2016;51.

7. Song J, Kim JN, Tomar S, Wong LN. The impact of the affordable care act on dental care: An
integrative literature review. International Journal of Environmental Research and Public Health.
2021;18.

8. Devoe JE, Tillotson CJ, Lesko SE, Wallace LS, Angier H. The case for synergy between a
usual source of care and health insurance coverage. J Gen Intern Med. 2011;26.

9. Corscadden L, Levesque JF, Lewis V, Strumpf E, Breton M, Russell G. Factors associated
with multiple barriers to access to primary care: An international analysis. Int J Equity Health.
2018;17.

10. Okunrintemi V, Khera R, Spatz ES, Salami JA, Valero-Elizondo J, Warraich HJ, et al.
Association of Income Disparities with Patient-Reported Healthcare Experience. J Gen Intern
Med. 2019;34.

11. Allen EM, Call KT, Beebe TJ, McAlpine DD, Johnson PJ. Barriers to Care and Health Care
Utilization among the Publicly Insured. Med Care. 2017;55.

12. Kurichi JE, Pezzin L, Streim JE, Kwong PL, Na L, Bogner HR, et al. Perceived barriers to
healthcare and receipt of recommended medical care among elderly Medicare beneficiaries. Arch
Gerontol Geriatr. 2017;72.

13. Kruk ME, Gage AD, Arsenault C, Jordan K, Leslie HH, Roder-DeWan S, et al. High-quality
health systems in the Sustainable Development Goals era: time for a revolution. The Lancet
Global Health. 2018;6.

104



14. Srivastava R, Bishu KG, Walker RJ, Williams JS, Egede LE. Quality of Diabetes Care
Among Recent Immigrants to the USA. J Racial Ethn Health Disparities. 2019;6.

15. Chawla N, Blanch-Hartigan D, Virgo KS, Ekwueme DU, Han X, Forsythe L, et al. Quality of
patient-provider communication among cancer survivors: Findings from a nationally
representative sample. In: Journal of Oncology Practice. 2016.

16. Rai A, Chawla N, Han X, Rim SH, Smith T, de Moor J, et al. Has the Quality of Patient-
Provider Communication About Survivorship Care Improved? J Oncol Pract. 2019;15.

17. Green AR, Tan-McGrory A, Cervantes MC, Betancourt JR. Leveraging quality improvement
to achieve equity in health care. Jt Comm J Qual Patient Saf. 2010;36.

18. Davis MM, Walter JK. Equality-in-quality in the era of the affordable care act. JAMA -
Journal of the American Medical Association. 2011;306.

19. Kanter J, Gibson R, Lawrence RH, Smeltzer MP, Pugh NL, Glassberg J, et al. Perceptions of
US Adolescents and Adults with Sickle Cell Disease on Their Quality of Care. JAMA Netw
Open. 2020;3.

20. Serakos M, Wolfe B. The ACA: Impacts on health, access, and employment. Forum Health
Econ Policy. 2016;19.

21. Miilunpalo S, Vuori I, Oja P, Pasanen M, Urponen H. Self-rated health status as a health
measure: The predictive value of self-reported health status on the use of physician services and
on mortality in the working-age population. J Clin Epidemiol. 1997;50.

22. McGee DL, Liao Y, Cao G, Cooper RS. Self-reported health status and mortality in a
multiethnic us cohort. Am J Epidemiol. 1999;149.

23. Wallis CJD, Catto JWF, Finelli A, Glaser AW, Gore JL, Loeb S, et al. The Impact of the
COVID-19 Pandemic on Genitourinary Cancer Care: Re-envisioning the Future. European
Urology. 2020;78.

24. Agency for Healthcare Research and Quality. Medical Expenditure Panel Survey.

25. Private Health Insurance Provisions in the Patient Protection and Affordable Care Act
(PPACA). 2010.

26. Medicaid and the State Children’s Health Insurance Program (CHIP) Provisions in ACA:
Summary and Timeline . 2012.

27. Antos JR, Capretta JC. The ACA: Trillions? Yes. A Revolution? No. Health Affairs
Forefront. https://doi.org/10.1377/FOREFRONT.20200406.93812.

28. DeVoe JE, Wallace LS, Fryer GE. Measuring patients’ perceptions of communication with
healthcare providers: Do differences in demographic and socioeconomic characteristics matter?
Health Expectations. 2009;12.

105



29. Agency for Healthcare Research and Quality. CAHPS Clinician and Group Survey 3.0
Measures. CAHPS Clinician and Group Survey 3.0 Measures. 2020.

30. Han X, Robinson LA, Jensen RE, Smith TG, Yabroff KR. Factors Associated With Health-
Related Quality of Life Among Cancer Survivors in the United States. JNCI Cancer Spectr.
2021;5.

31. Poore JM. When Culture and Strategy Collide. Develop a strategy for moving from a culture
of “sometimes” to a culture of “always.” Healthc Exec. 2015;30:50, 52-3-3.

32. Perna G. Hospital Leaders Create “The Culture of Always”. Healthcare Informatics.
2013;29:42-56.

33. U.S. Department of Health and Human Services. Physical Activity Guidelines for
Americans. Washington, DC; 2018.

34. Zuvekas SH, Olin GL. Validating Household Reports of Health Care Use in the Medical
Expenditure Panel Survey. Health Serv Res. 2009;44 5 Pt 1:1679.

35. Meraya AM, Raval AD, Sambamoorthi U. Peer Reviewed: Chronic Condition Combinations
and Health Care Expenditures and Out-of-Pocket Spending Burden Among Adults, Medical
Expenditure Panel Survey, 2009 and 2011. Prev Chronic Dis. 2015;12:140388.

36. Han X, Zhao J, Zheng Z, de Moor JS, Virgo KS, Robin Yabroff K. Medical financial
hardship intensity and financial sacrifice associated with cancer in the United States. Cancer
Epidemiol Biomarkers Prev. 2020;29:308.

37. SAS Institute Inc., Cary, NC U. SAS® 9.4. SAS Institute Inc, Cary, NC, USA. 2017.
38. R Core Team. R: A Language and Environment for Statistical Computing. 2022.
39. RStudio Team. RStudio: Integrated Development Environment for R. 2022.

40. Agency for Healthcare Research and Quality. MEPS HC-216. 2020.
https://meps.ahrg.gov/data_stats/download_data/pufs/h216/h216doc.shtml. Accessed 27 Aug
2022.

41. Race and Ethnicity in the United States: 2010 Census and 2020 Census.
https://www.census.gov/library/visualizations/interactive/race-and-ethnicity-in-the-united-state-
2010-and-2020-census.html. Accessed 10 Sep 2022.

42. Blendon RJ, Scheck AC, Donelan K, Hill CA, Smith M, Beatrice D, et al. How White and
African Americans View Their Health and Social Problems: Different Experiences, Different
Expectations. JAMA. 1995;273:341-6.

43. Ayanian JZ, Cleary PD, Weissman JS, Epstein AM. The Effect of Patients’ Preferences on
Racial Differences in Access to Renal Transplantation. New England Journal of Medicine.
1999;341:1661-9.

106



44. Bach PB, Cramer LD, Warren JL, Begg CB. Racial Differences in the Treatment of Early-
Stage Lung Cancer. New England Journal of Medicine. 1999;341:1198-205.

45. Ayanian JZ, Weissman JS, Chasan-Taber S, Epstein AM. Quality of Care by Race and
Gender for Congestive Heart Failure and Pneumonia. Med Care. 1999;37:1260-9.

46. Agency for Healthcare Research and Quality. MEPS HC-216 2019 Full Year Consolidated
Data File Documentation. 2021.

47. Americans’ Challenges with Health Care Costs | KFF. https://www.kff.org/health-
costs/issue-brief/americans-challenges-with-health-care-costs/. Accessed 9 Sep 2022.

48. An early look at what is driving health costs in 2023 ACA markets - Peterson-KFF Health
System Tracker. https://www.healthsystemtracker.org/brief/an-early-look-at-what-is-driving-
health-costs-in-2023-aca-markets/. Accessed 9 Sep 2022.

49. 1in 10 Adults Owe Medical Debt, With Millions Owing More Than $10,000 | KFF.
https://www.kff.org/health-costs/press-release/1-in-10-adults-owe-medical-debt-with-millions-
owing-more-than-10000/. Accessed 9 Sep 2022.

50. McGee DL, Liao Y, Cao G, Cooper RS. Self-reported Health Status and Mortality in a
Multiethnic US Cohort. Am J Epidemiol. 1999;149:41-6.

51. U.S. Census Bureau QuickFacts: United States.
https://www.census.gov/quickfacts/fact/table/US/PST045221. Accessed 27 Aug 2022.

52. Boardman JD. Health pessimism among black and white adults: the role of interpersonal and
institutional maltreatment. Soc Sci Med. 2004;59:2523-33.

53. Thomas SB, Sansing V v, Davis A, Magee M, Massaro E, Srinivas VS, et al. Racial
Differences in the Association Between Self-Rated Health Status and Objective Clinical
Measures Among Participants in the BARI 2D Trial. Am J Public Health. 2010;100:S269-76.

54. Lee SJ, Moody-Ayers SY, Landefeld CS, Walter LC, Lindquist K, Segal MR, et al. The
Relationship Between Self-Rated Health and Mortality in Older Black and White Americans. J
Am Geriatr Soc. 2007;55:1624-9.

55. Wherry LR, Miller S. Early coverage, access, utilization, and health effects associated with
the affordable care act medicaid expansions: A quasi-experimental study. Ann Intern Med.
2016;164:795-803.

56. Simon K, Soni A, Cawley J. The Impact of Health Insurance on Preventive Care and Health
Behaviors: Evidence from the First Two Years of the ACA Medicaid Expansions. J Policy Anal
Manage. 2017;36:390-417.

57. Sommers BD, Maylone B, Blendon RJ, John Orav E, Epstein AM. Three-Year Impacts Of
The Affordable Care Act: Improved Medical Care And Health Among Low-Income Adults.
Health Aff (Millwood). 2017;36:1119-28.

107



58. Sommers BD, Blendon RJ, Orav EJ, Epstein AM. Changes in Utilization and Health Among
Low-Income Adults After Medicaid Expansion or Expanded Private Insurance. JAMA Intern
Med. 2016;176:1501-9.

59. Mold JW, Lawler F, Schauf KJ, Aspy CB. Does patient assessment of the quality of the
primary care they receive predict subsequent outcomes?: An Oklahoma Physicians
Resource/Research Network (OKPRN) study. Journal of the American Board of Family
Medicine. 2012;25.

60. Miilunpalo S, Vuori I, Oja P, Pasanen M, Urponen H. Self-rated health status as a health
measure: The predictive value of self-reported health status on the use of physician services and
on mortality in the working-age population. J Clin Epidemiol. 1997;50:517-28.

61. Schwei RJ, Johnson TP, Matthews AK, Jacobs EA. Perceptions of negative health-care
experiences and self-reported health behavior change in three racial and ethnic groups. Ethn
Health. 2017;22:156-68.

108



Appendix

Institutional Review Board Letter

Y| MEMPHIS.

Institutional Beview Board

Division of Research and Innovation
Office of Research Compliance
University of Memphis

315 Admin Bldg

Memphis, TN 38152-3370

December 15, 2021

PI Name: Ashley Williams

Co-Investigators: Fawaz Mzayek, Courtnee Melfon-Fant

Advisor and/or Co-PL Vikld Nolan

Submission Tyvpe: Admin Withdrawal

Title: THE CURRENT STATE OF HEALTHCARE IN THE UNITED STATES: BARRIERS
TOHEALTHCARE, QUALITY OF CARE. AND SELF-RFPORTED HEATTH

IEB ID: PRO-FY2022-170

From the information provided on vour determination review request for “THE CURERENT
STATE OF HEALTHCARE IN THE UNITED STATES: BARRIERS TO HEALTHCARE.
QUALITY OF CARE, AND SELF-REPORTED HEALTH ", the IRB has deternuned that
your activity does not meet the Office of Human Subjects Research Protections definition of
human subjects research and 45 CFR part 46 does not apply.

This study does not require IRB approval nor review. Your determination will be
administratively withdrawn from Cavuse IRB and vou will receive an email sinular to this
correspondence from irb@memplis edu. This submission will be archived m Cayuse IRB.

Thanks.

IEE Administrator
Division of Research and Innovation
Office of Research Compliance

315 Administration Building
Memphis, TIN 38152-3370
P: 001.678.2705
F:001.678.4400

109



	The Current State of Healthcare in The United States: Barriers to Healthcare, Quality of Care, and Self-Reported Health
	Recommended Citation

	tmp.1700587082.pdf.T33G5

