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ABSTRACT

Objectives: Using the Andersen behavioral model, we examined the complex relationships
among geographic access to care, financial disadvantage, patient-centered care factors,
and access to care outcomes.

Study design: This was a retrospective, cross-sectional study of the US civilian non-
institutionalized population.

Methods: Our analytic sample included 15,787 US adults aged 18 years or older who had
health insurance coverage for a full year in Medical Expenditure Panel Survey 2014—2015.
Structural equation modeling was used to determine the associations among usual source
of care, travel time to provider, financial disadvantage, patient-centered care factors
(perceived interaction with health provider, shared decision-making, and value of health
care), and access to care (perceived access to care and unmet need of health services).
Results: Our analysis showed that patient-centered care factors were associated with
improved perceived access to care ( = 0.03 to 0.56, P = .002) and reduced unmet needs of
health care (B = —0.03 to —0.17, P = .03 to < .001). Although longer travel time to provider
and having financial disadvantage of paying medical bills had negative effects on access to
care outcomes, these associations were mediated by patient-centered care quality factors.
Conclusions: Our findings suggest that better patient-centered care factors are associated
with enhanced patient access to care. Efforts that focus on improving patient experience
could be an effective approach along with coverage expansion to enhance access to quality
care.

© 2019 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
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Introduction

Health insurance is a well-established factor that helps facil-
itate access to health care by protecting patients and their
families against the financial burden of medical care.’* With
almost 50 million individuals uninsured in 2010, the lack of
adequate insurance coverage has been implicated in the poor
health outcomes of various populations.*® Since the imple-
mentation of Patient Protection and Affordable Care Act
(ACA), the number of uninsured Americans has substantially
decreased from 16% in 2010 to 8.8% in 2018.>° Early evidence
has also indicated that the provisions of the ACA were asso-
ciated with improved access to quality health services’® and
decreased out-of-pocket spending.’

Although the ACA’s coverage expansion was found to be a
significant factor for these success,®'° ' it appears that
considerable disparities in access to care still exist, even
among those with health insurance.’® ' A recent study has
demonstrated that there was no meaningful improvement in
utilization of routine checkup and usual source of care (USC)
provider among those with chronic conditions after Medicaid
expansion.’® Another study has also reported that the use of
preventive care services subject to no-cost sharing among the
privately insured population differed across the socio-
economic status.”® These studies suggest that having health
insurance may not guarantee the use of needed health ser-
vices, and there may be unobserved factors related to access
to care, other than health insurance.

As the US healthcare continues to find ways to improve
patient access and to provide value- or quality-based care,® it
is essential to explore and examine the other factors that are
associated with improved access to care beyond health in-
surance. Using the Andersen health behavioral model as the
theoretical framework, in this study, we sought to explore the
multifaceted nature of access to care by examining patient
geographic accessibility, financial disadvantage, patient-
centered care factors among individuals with health insur-
ance in the US.

Model development and hypotheses

The Andersen health behavioral model is a comprehensive
and complex framework that has been implemented in a wide
range of contexts with various types of health outcome
measures and populations.’’*° The model has suggested that
the use of health services is influenced by three recognized
factors: predisposing, enabling, and need factors.’®'? Predis-
posing factors, such as demographic, socio-economic char-
acteristics, and other psychological factors (e.g., belief,
attitude, and value), refer to an individual's propensity to seek
care that could predispose to use of health care. Enabling
factors are resources that serve as facilitators in seeking care,
including community resources (e.g., availability of health
providers and transportation), geographical access (e.g., travel
time), and personal resources (e.g., having health insurance,
USC, and one's ability to pay for health care). Need factors
describe how an individual perceives his/her health status
and determine the need for health care. Health providers'

evaluation of health status and related medical care is also
included in need factors.

For this study, we adapted the Andersen model to assess
the effects of patient-centered care factors on access to care
both directly and indirectly. We incorporated perceived
interaction quality with providers, shared decision-making,
and value of health care as intermediate factors in the
model. With the current movement toward value- or quality-
based care, growing evidence sheds important light on
patient-centered experience/outcomes and quality of health
services.'” ?* Hence, it is reasonable to posit that factors
related to quality attributes of health services, such as inter-
action with health providers or satisfaction with care received
may be related to access to care (e.g., revisit to care or conti-
nuity of care) among those having access-enabling resources.
Moreover, active participation and involvement of patients
and their family members in all phases of healthcare decision-
making process can improve the quality of care and ensure
that the care is aligned with patients' value.?”*® Therefore, we
primarily hypothesized that perceived interaction quality
with health providers,'® >* perceived shared decision-mak-
ing,”>?° and perceived value of health care” would positively
affect access to care among those with health insurance.
Given negative associations suggested by the literature, we
also hypothesized that travel time to provider (as a proxy of
geographic access);’””””® and financial disadvantage of
paying medical bill”’~?° would be negatively associated with
access to care. Lastly, it was hypothesized that those negative
relationships would be mediated by the patient-centered
quality of care factors.’®?*?° Fig. 1 presents the conceptual
framework of the study model.

Methods
Data and study population

We used data from the 2014—2015 Medical Expenditure Panel
Survey (MEPS). The MEPS is an annual nationally representa-
tive survey of the US civilian non-institutionalized population
that provides health service utilization, expenditures, sources
of payment, health insurance coverage, and patient experi-
ence with health care.**** We included US adults aged 18
years or older who had health insurance coverage for a full
year. Table 1 presents descriptive statistics of the sample
(N = 15,787).

Measures

We executed an initial exploratory factor analysis, using
principal component factoring with Varimax rotation, to see
whether hypothesized five factors emerged: (1) perceived
interaction quality with health provider, (2) shared decision-
making, (3) perceived value of health care, (4) perceived ac-
cess to care, and (5) unmet need of health services. Items
loaded onto the intended factors from the Varimax rotation
(orthogonal) were verified using Promax form of oblique
rotation.®” Then, Cronbach's alpha was calculated to assess
the reliability of each factor, and acceptable internal
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Fig. 1 — Conceptual model for evaluating effects of access-enabling and patient-centered care quality factors on access to

care.

consistency reliability was evident for perceived interaction
quality with health provider (« = .795), shared decision-
making (« = .613), perceived value of health care (¢ = .704),
perceived access to care (« = .755), and unmet need of health
services (o« = .658). Table 2 presents descriptive statistics of
patient-centered quality factors and access to care outcomes
with rotated factor loadings.

Access-enabling factors

Enabling factors included three items: having a USC,
geographic access, and financial disadvantage. Respondents
reported they had a particular medical provider that they
usually go to when seeking care. Geographic access was
measured with patient travel time to providers. Response
options included <15 min, 15—-30 min, 31-60 min, 61-90 min,
91-120 min, and >120 min. Financial disadvantage was
assessed by one question asking if a respondent or a family
member had problems paying or were unable to pay medical
bills in the past 12 months.

Patient-centered care factors

Perceived interaction quality with health provider was
assessed by using six items from adult self-administered
questionnaire (SAQ). SAQ is a subset of the MEPS that in-
cludes questions from the Consumer Assessment of Health-
care Providers and Systems Survey (CAHPS®).>° The six items
we included were in the last 12 months, how often did your
doctor or other health providers (1) explain things in a way
that was easy to understand, (2) listen carefully to you, (3)
show respect for what you had to say, and (4) spend enough
time with you and (5) the advice given by doctors or other
health providers was easy to understand and (6) overall rating
of received care in the past year. Responses were scored using
a Likert scale ranging from 1 (never) to 4 (always) with higher
scores indicating better quality of interaction with health
provider.

Shared decision-making was assessed with two items
asking in the last 12 months, did your provider (1) ask to help
make decisions between choices of treatment and (2) ask
about and show respect for medical, traditional, and alterna-
tive treatments that you were happy with. Responses ranged
from 1 (never) to 4 (always), with higher scores indicating
better involvement in shared decision-making.

Four questions regarding health-related attitudes were
used to index the degree of perceived value of health care.
These four questions were previously validated to measure
skepticism toward medical care:*"** (1) do not need health
insurance, (2) health insurance is not worth the money it
costs, (3) more likely to take risks than the average person, and
(4) can overcome illness without help from a medically trained
person. Responses were based on a five-point Likert scale and
ranged from 1 (disagree strongly) to 5 (agree strongly). They
were reverse scored, that is, higher scores represented better
perceived value of health care.

Access to care outcomes

Primary outcome measures were perceived access to care
(concept A) and realized care (i.e., actual use of services;
concept B), for which we used ‘unmet needs of health service’
as a proxy. The measurement of perceived access to care
consisted of three items rated using a four-point Likert scale
ranging from 1 (never) to 4 (always); items included (1) how
often got an appointment for health care as soon as needed,
(2) how often got care right away, and (3) how often it was easy
to get care, tests, or treatment that was necessary in the last 12
months (concept A). Unmet need of health services was
measured with four dichotomous items (0 [no] versus 1 [yes]),
asking whether an individual was unable to receive or was
delayed in receiving necessary medical and prescription
medicine treatments (concept B). Responses were scaled with
a higher score indicating better perceived access to care or
greater unmet need of health care.
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Table 1 — Descriptive statistics of sample characteristics.

Characteristics Mean + SD or %
Sample N 15,787
Mean age in years 523 +17.6
Sex

Female 61.2%

Male 38.8%
Race/ethnicity

Hispanic 17.6%

Non-Hispanic white 53.4%

Non-Hispanic black 19.2%

Other/multiracial 9.8%
Education

HS/GED or less 39.8%

Some college 31.0%

College and postcollege graduate 29.1%
Family income

Low income (>FPL 200%) 34.9%

Middle income (FPL 200—399%) 28.2%

High income (FPL 400% or higher) 36.9%
Marital status

Married 52.9%
Employment

Employed 53.1%
Region

Northeast 16.5%

Midwest 21.1%

South 35.8%

West 26.6%
Self-reported health status

Excellence/very good/good 77.2%

Fair/poor 32.5%
Number of comorbidities

0 32.4%

1 25.0%

2 20.6%

3+ 22.0%
Insurance type

Private 67.5%

Public 32.5%
Having a USC

Yes 89.8%

No 10.2%
Travel time to provider

Less than 15 min 49.5%

15—30 min 39.7%

More than 30 min 10.8%
Number of visits to care® 10.9 + 16.7
Had problems paying medical bills *

Yes 14.6%

No 85.4%

SD, standard deviation; HS, high school; GED, general educational
development; FPL, federal poverty level; USC, usual source of care;
MEPS, Medical Expenditure Panel Survey.

Percentages are weighted based on complex MEPS design.

# In the past 12 months.

Other covariates

Based on Andersen's access to care framework,'®'® we
selected and included individual covariates that are poten-
tially related to utilization of health care. Predisposing factors
included age, sex, race/ethnicity (non-Hispanic white, non-
Hispanic black, Hispanic, non-Hispanic Asian, and other
race/ethnicity groups), education (number of years for edu-
cation), family income level (0—99% federal poverty level [FPL],

100%—199% FPL, 200%—399% FPL, and 400% FPL), employment,
and marital status. Health need factors included self-reported
health status (as the perceived need for health services) and a
number of comorbid conditions (as evaluated need, including
hypertension, high cholesterol, coronary heart disease,
angina, myocardial infarction, other heart diseases, stroke,
emphysema, diabetes, arthritis, and asthma).

Statistical analyses

Initially, we conducted a missing value analysis and imputed
missing data using previously validated approaches.** Missing
values varied from 0.1% (employment status) to 16.9% (asking
patient to help make decisions between choices of treatment).
First, missing values for sociodemographic information were
treated by pairwise deletion. For health conditions, missing
values were replaced with a value of ‘O’ as a conservative
approach to count the number of comorbidities. Multiple im-
putations using the expectation—maximum algorithm was
performed to fill in the remaining missing data. Then,
descriptive statistics were performed with SPSS Complex
Samples (version 24; IBM Corp., Armonk, NY) to summarize
sample characteristics, and zero-order Pearson correlations
between measured and latent variables were examined to
check the discriminant validity (Appendix Table). We con-
ducted structural equation modeling (SEM) with maximum
likelihood estimation for model testing using SPSS AMOS
(version 22; IBM SPSS, Chicago, IL). SEM was performed to test
hypothesized pathways in our conceptual model adjusting for
covariates including age, sex, race/ethnicity, education, fam-
ily income, employment and marital status. To estimate
standard errors of direct and indirect effects among pathways,
we used a bootstrapping procedure with 1000 resamples.*”
Model fit was evaluated using five indexes: the goodness of
fit index, comparative fit index (CFI), normed fit index (NFI),
incremental fit index (IFI), standardized root mean squared
residual (SRMR), and root mean square error of approximation
(RMSEA). We used conventional cutoff criteria indicating an
acceptable model fit that values are greater than 0.90 for CFI,
NFI, and IFI and values are less than 0.065 for SRMR and
RMSEA.*** Hypothesis tests were two tailed with a critical «
of 0.05.

Results
Structural equation modeling analyses

Our final model indicated that all items had significant load-
ings on the factors they were assumed to load, supporting the
adequacy of items used to represent respective latent factors
(convergent validity). For discriminant validity, correlations
between factors of patient-centered care quality, access-
enabling, and access to care outcomes ranged from 0.02 to 0.58
with no item for all the variables with correlations greater
than 0.60 (Appendix Table). Fig. 2 displays the pathways and
magnitude of the associations tested in the models for
perceived access to care (A) and unmet needs of health care
(B); the results are presented as standardized B coefficients.
Table 3 presents the direct and indirect effects of the
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Table 2 — Descriptive statistics of patient-centered care quality factors and access to care outcomes with rotated factor

loadings.

Variables Mean (SD) Range Rotated factor loadings®
Factor 1 Factor2 Factor3 Factor4 Factor5

Interaction quality with providers®

Explained things easy to understand 3.59 (0.61) 1-4 0.792

Showed respect for what patient said 3.64 (0.60) 1-4 0.788

Listened to patient carefully 3.58 (0.63) 1-4 0.778

Spent enough time with patient 3.45 (0.70) 1-4 0.747

Given instruction/advice easy to understand 3.61 (0.56) 1-4 0.653

Overall rating of received care 8.36 (1.72) 0-10 0.540

Composite score 26.24 (3.87) 5-30 Cronbach's alpha: Factor 1 = 0.795

Shared decision-making®

Asked about and showed respect for 3.59 (0.64) 1-4 0.629

medical treatment that patient was happy with

Asked patient to help make decisions 3.38 (0.83) 1-4 0.628

Composite score 6.98 (1.24) 2-8 Cronbach's alpha: Factor 2 = 0.613

Value of health care (reverse scored)"

Do not need help from health providers 1.86 (1.14) 1-5 0.625
Do not need health insurance 1.41 (0.87) 1-5 0.579
Not worth having health insurance 2.07 (1.30) =5 0.583
Willing to take risks 2.03 (1.19) 1-5 0.536
Composite score 6.63 (3.14) 4-20 Cronbach's alpha: Factor 3 = 0.704

Access to care®

Got care when needed 3.55 (0.57) 1-4 0.613

Made appointments when wanted 3.42 (0.73) 1-4 0.608

Easy to get necessary medical care 3.57 (0.67) 1-4 0.520

Composite score 10.55 (1.68) 3-12 Cronbach's alpha: Factor 4 = 0.755

Unmet needs of health caref

Unable to receive necessary medical care 1.96 (0.17) 1-2 0.574
Delayed in receiving necessary medical care 1.94 (0.23) 1-2 0.555
Delayed in receiving necessary prescription medicine 1.94 (0.22) 1-2 0.537
Unable to receive necessary prescription medicine 1.96 (0.17) 1-2 0.521
Composite score 4.17 (0.55) 4-8 Cronbach's alpha: Factor 5 = 0.658

SD, standard deviation.

& Exploratory factor analysis was conducted using Varimax and Promax rotation with Kaiser normalization (N = 15,787). Kaiser-Meyer-Olkin
measure indicated a sampling adequacy of .880, P < .001. Eigenvalues >1 were extracted. Factor loadings < .4 are suppressed.

Responses were scored using a Likert scale ranging from 1 (never) to 4 (always), with higher scores indicating better quality of interaction with
health provider.

Responses ranged from 1 (never) to 4 (always), with higher scores indicating better involvement in shared decision-making.

Responses were based on a five-point Likert scale and ranged from 1 (disagree strongly) to 5 (agree strongly). They were reverse scored, that s,
higher scores represented better perceived value of health care.

Responses ranged from 1 (never) to 4 (always), with higher scores indicating better perceived access to care.

Measured with four dichotomous items (0 [no] versus 1 [yes]), with a higher score indicating greater unmet need of care.

o

a

o

measured and latent factors on access to care outcomes. The effects of travel time to provider and financial disadvantage

models were adjusted for covariates including sociodemo-
graphic characteristics and health conditions, but their asso-
ciations are not shown for parsimony.

Perceived access to care model (concept A)

As shown in Fig. 2 (A), having a USC directly and positively
affected perceived interaction quality with providers, shared
decision-making, and perceived access to care (B = 0.036 to
0.100, P = .003). However, financial disadvantage had direct
and negative effects on them (B = —0.125 to —0.045, P = .002
to < .001). The results of bootstrapping showed that the indi-
rect effects of perceived interaction quality with providers
(P < .001) and perceived shared decision-making (P = .04) on
perceived access to care were detected through perceived
value of health care (Table 3). We found the significant indirect

(B =—0.073 to 0.016, P = .02 to .03) on perceived access to care,
through patient-centered care factors, suggesting partial
mediating effects. The effect of USC on perceived access to
care was significantly enhanced by patient-centered care
quality factors (direct effect, 0.040 + indirect effect,
0.058 = total effect, 0.098, P = 0.003; Table 3).

Unmet needs of healthcare model (concept B)

The associations between enabling and patient-centered care
quality factors were identical to those of the model for
perceived access to care (Fig. 2-B). Both travel time to the
provider and financial disadvantage had direct and positive
effects on unmet needs of health care, indicating the associ-
ation with increased unmet needs of health care. The results
of bootstrapping showed significant indirect effects of USC
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(P = .002), travel time to provider (P = .04), and financial
disadvantage (P < .001) on unmet needs of health care,
through patient-centered care quality factors as observed in
the model for perceived access to care (Table 3).

Discussion

Despite the historically low uninsured rates under the ACA,
the US population has witnessed a persistent issue in access
to quality of care. Growing evidence has suggested that having

health insurance may not guarantee equal access to appro-
priate/necessary health care.'* *>*% In the present study, we
found that having a USC, perceived interaction quality with
providers, and shared decision-making were associated with
higher perceived access to care or reduced unmet needs of
health care. These findings are consistent with previous
studies, suggesting that improved quality of health services
was associated with higher satisfaction with received care
and increased perceived value of health care.””*° These as-
sociations, in turn, would be expected to improve continuity
of care or receipt of needed health services.?"**?

Table 3 — Final path model parameter estimates of geographic access, financial disadvantage, and patient-centered care

quahty factors on access to care outcomes

Parameter

Standardized estimates (95% CI)

Direct effects

Indirect effects Total effects

Outcome: perceived access to care
Usual source of care .040** (.019 to .064)
Travel time =
Financial difficulty —.039** (—.060 to —.019)
Interaction quality .557*** (.538 to .579)
Shared decision-making .034** (.013 to .054)
Value of health care .075** (.055 to .094)
Outcome: unmet needs of health care

Usual source of care —.031* (—.062 to —.005)
Travel time .038™ (.010 to .068)
Financial difficulty .230™* (.200 to .259)
Interaction quality —.172** (—.203 to —.144)
Shared decision-making —.025 (—.052 to .000)
Value of health care .002 (—.020 to .021)

1058™ (.042 to .074) .098™ (.072 to .127)
.016" (.001 to .031) .016 (—.012 to .040)
—.073"™* (—.087 to —.059) —.112" (~.136 to —.088)
.009™* (.006 to .012) 566" (.547 to .587)
.002* (ooo to .004) .035™ (.015 to .057)

.075™ (.055 to .094)
—.018"* (—.025 to —.013) —.049" (~.079 to —.021)
—.005* (—.010 to .000) .033* (.005 to .062)
.023** (.017 to .029) 252" (222 to .282)
= —.172%* (—.203 to —.144)
= —.025 (—.052 to .000)
- .002 (~.020 to .021)

CI, confidence interval.
Results are estimated based on 1000 bootstrap samples.
P <.05 P <.01 P < .001.
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We also found that longer travel time to a provider and
having financial disadvantage of paying medical bills nega-
tively affected access to care outcomes; however, these as-
sociations were mediated by patient-centered care quality
factors. Although travel time and associated costs are well-
known factors hindering patient access to provider,” our
findings indicated that travel time was not associated with
perceived access to care but with unmet needs of health care.
This suggests that individuals may not consider geographic
factors when they evaluate their potential access to care, but
they may experience difficulties in the actual use of health
care (i.e., realized access). In both path models, we also
observed that higher perceived interaction quality with pro-
viders and shared decision-making were positively associated
with the perceived value of health care, which is consistent
with previous studies.”’ However, the perceived value of
health care was only associated with perceived access to care,
not unmet needs of health care, suggesting that perceived
value of health care may not contribute to the individual
propensity of health services use.

There are several possible explanations for the effects of
patient-centered care quality on access to care. First, patients
with better-than-expected satisfaction from received care
tend to become loyal to their providers and more adherent to
recommended medical treatment, screening, and medica-
tion,*"** triggering revisits to the same providers. Second,
active interaction with providers may increase patients'
chance of getting involved in decision-making process and
making informed decisions with providers about necessary
care;”>”® patients who are well-informed may have less
unmet needs for health care. Third, established relationship
or rapport with providers through patient-centered care ser-
vices could help maintain continuity of care.”** For the
mediation effect, it is possible that higher satisfaction or
established rapport with providers attenuates effects of bar-
riers to access health services that patient may have (travel
time and financial disadvantage in this study). Previous
studies found that patients who were more highly satisfied
with care switched providers less frequently independently of
distance.** Furthermore, although those with low incom-
e—also more likely to have financial disadvantage—were
found to be passive when seeking alternatives to their existing
providers,”® literature has suggested that perceived financial
burden is not associated with discouraged use of health ser-
vices*® and financial burden of patients could be mediated by
improved care or service quality.”**®

Patient's experience of care is often translated and inter-
preted for overall quality of health services.’*?>3° Like other
industries, the aspect of service quality has been emphasized
and become a vital component of both performance and
profitability in health services organizations.”’**® Despite a
lack of evidence that improved patient experience directly
translates to better clinical outcomes,* patient satisfaction is
the most accepted measure of quality of health services.
Moreover, much evidence has demonstrated that improving
quality of health services could help improve overall care
quality and reduce healthcare costs.®°* Our findings add
further evidence that quality of health services is valued as a
fundamental component of movement toward value-based
care”’ and suggest that providing patient-centered care may

improve access to health services among medical consumers
by mediating geographical and financial barriers that they
may have or enhancing already established relationship with
providers.

There are several important limitations. The main weak-
ness of this study is the retrospective cross-sectional nature of
the analysis, which could result in inaccuracies of self-
reported information and the inability to draw causal in-
ferences from the observed relationships. Future studies
should utilize longitudinal data in order to confirm the find-
ings of this study, especially the mediation effects of patient-
centered care quality factors on access to care, as well as other
patient outcomes. Second, some estimated path associations
were relatively small and may not be precise; however, this
was mainly due to controlling for covariates, and small mag-
nitudes of association are the nature of SEM.>? Lastly, as we
demonstrated in this study, access to care or process that
individual seeks health services is a complex phenomenon
and has multiple dimensions of access outcomes (e.g., equi-
table access, effective access, efficient access).”® Future
studies on access to care should attempt to identify or develop
measures that can capture the complex and multidimen-
sional access to care outcomes, rather than simply examining
use of services or availability of provider.”’

Conclusions

The present study demonstrates that better patient-centered
care by providers is strongly associated with access to health
care and could mediate the negative effects of geographic and
financial barriers. While the primary goal of the current health
reform is to improve access to quality care, our findings sug-
gest that policy efforts focusing on improving patient experi-
ence may be an effective approach along with coverage
expansion to enhance access to quality care and to respond to
patient's needs.
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Appendix

Table — Bivariate correlations among patient-centered care quality factors, enabling factors, and access to care outcomes.

Variables 1 2 3 4 5 6 7 8
1. Usual source of care —

2. Travel time to provider —.001 =

3. Financial disadvantage —.035** .023* =

4. Interaction quality with provider .109** .001 —.130™ =

5. Shared decision-making .037** —.006 —.047* .340** =

6. Value of health care .153** .025* -.010 .136** .065** —

7. Access to care 113 —.005 —.114* .584** .230™ .153* —

8. Unmet needs of health care —.029* .055* .256™ —.209* —.093* —.005 —.231™ =

P < 0.05, “P < 0.01.
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