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Abstract

This article investigates the associations between the patient-centered care (PCC) and receipt of preventive services among
older adults with chronic diseases. Data were derived from the nationally representative Medical Expenditure Panel Survey.
The full-year consolidated data files from 2009 to 2013 were pooled to yield a final analytic sample (N = 16 654). Study
outcomes included the receipt of 7 types of preventive screenings and 2 types of health education services. Patients’ PCC
groups were categorized as PCC, partial PCC, and non-PCC, based on 9 questions classified under the 3 distinctive attributes
of PCC—whole-person care, patient engagement, and enhanced access to care. Prevalence rates for each outcome variable
were calculated. We estimated odds ratios from multiple logistic regressions, comparing the likelihood of outcome variables
across 3 groups of patients. Adjusting for covariates, the PCC group was more likely than the non-PCC group to receive 8
types of preventive services. The partial PCC group had a greater likelihood than the non-PCC group of receiving 7 types
of preventive services. Our study reveals significant associations between PCC and receipt of preventive services. PCC has
demonstrated the potential to improve preventive care for older adults with chronic diseases.
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Introduction 1950s.® PCC, as defined by the Institute of Medicine, “entails

medical care processes that ensure decisions regarding the
care received with respect to each patient’s wants, needs, and
preferences, and for which the patient has the education and
support he or she needs to make decisions and participate in
his or her own care.” It has been ascertained as an effective

Globally, there is a demographic shift in the distribution of
population toward older age. In the United States, the popula-
tion aged 65 and above is projected to reach 83.7 million in
2050, almost doubling its estimated population of 43.1 million
in 2012." The age structure will experience a shift from 13.7%
of the population aged 65 and above in 2012 to 20.3% in 2030.!
This demographic transition is paralleled with a global burden
of disease shifting from infectious to noncommunicable dis-
eases. As of 2012, about half of all adults—117 million peo-
ple—had 1 or more chronic health conditions. At the same
time, 1 in 4 adults had 2 or more chronic health conditions.
Providing optimal care for older adults with chronic condi-
tions and comorbidities is among the greatest challenges of the
health care spectrum. There is evidence of extant heterogene-
ity among older adults in terms of health status, disease sever-
ity, treatment options, prognosis, and risk of adverse events.*”
Importantly, the literature suggests that the optimal manage-
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ment of chronic conditions depends highly on active involve-
ment of the patients.*” The concept of patient-centered care
(PCC) has been important in the health care sector since the
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approach to deliver care that meets the specific needs, values,
and beliefs of patients.” The following, synthesized 3 main
attributes of PCC have been comprehensively applied in vari-
ous studies: (1) whole-person care orientation, (2) patient
engagement in care, and (3) enhanced access to care.”"'

For decades, the US health care system has fallen short in
its effort to adapt to the changing needs of the aging popula-
tion and to provide them high-value health care services.'* In
an ongoing effort to reform the national health care system,
PCC is recognized as a promising approach that can better
align the care process with the patient’s needs by combining
primary care’s traditional strengths with innovative arrange-
ments of care delivery.'” Although PCC has broad support
from multiple stakeholders, and has demonstrated outcomes
from a considerable number of studies, to our knowledge
there is no nationwide evidence that specifically focuses on
the benefits of PCC to the older chronically ill segment of the
population. Our study attempts to fill this specific knowledge
gap by investigating the role of PCC on this target population
through the inclusion of a broad array of measures. The
objective of this study is to assess the relationship between
the receipt of PCC and the receipt of preventive services
among older adults with chronic conditions.

Methods

Data Source and Sample

Data for this study came from the Household Component of
the Medical Expenditure Panel Survey (MEPS-HC), a
nationally representative 2-year panel survey of noninstitu-
tionalized US civilian families and individuals administrated
by the Agency for Healthcare Research and Quality (AHRQ).
Using the overlapping panel design of the survey, data are
collected through a series of 5 rounds of interviews covering
2 full calendar years. Each year, a new panel of sample
households is selected, meaning that data are collected
simultaneously for 2 panels during each calendar year. The
full-year consolidated MEPS-HC data files from 2009
through 2013 provided the data source for this study. We
included respondents aged 65 and older, having at least 1
chronic condition (conditions identified based on the study
by Goodman et al'®) and a usual source of care; we excluded
respondents with duplicate identifiers and with missing or
ineligible values on independent or dependent variables. The
final sample size was 16 654.

Measures

Independent variables. Previously, PCC measures have been
based on structural and process measures reported by health
care providers or based on recognition records from health
administrative agencies; however, reports from patients
regarding their experiences with care are being used more and
more to develop robust indicators of PCC.>'* MEPS variables

used to assess whether respondents received PCC were
selected based on synthesized attributes of PCC, face validity,
and similar questions used in previous MEPS published work
in operationalizing the PCC.”""'*!'" The authors (H.L., L.S.,
and J.Z.) made initial selections and assignments, and the
coauthors (JJLA.W., X.K., and M.A.B.) reviewed the selec-
tions for face and content validity. Nine items were selected
to operationalize 3 distinctive attributes of PCC: whole-per-
son care, patient engagement, and enhanced access to care.
Table 1 shows the 9 items and our coding method for comput-
ing PCC status. Respondents were categorized into 3 groups
based on the synthesized attributes and previous literature.”'®
The method of categorizing respondents aimed to measure
different levels of PCC status, including the comprehensive-
ness and extent of PCC components that respondents received.
In the real world, there were different levels of patient-cen-
tered medical home (PCMH) recognition available for a med-
ical practice to earn. Our category method was designed to
reflect the real-world situation and the process that diverse
practices were poised for continuous improvement in provid-
ing PCC to their patients. Based on this principle, respondents
were categorized into 3 groups: (1) PCC (fully achieved PCC
requirements): including those who had a positive (“yes”)
response on all items in the whole-person care domain, and
had only 1 negative (“no”) response in the domains of patient
engagement or enhanced accessibility; (2) partial PCC (inter-
mediately achieved PCC requirements): including those who
said “yes” to all items in the whole-person care domain, and
had at least 1 “yes” in each of the patient engagement domains
and enhanced accessibility domain; and (3) non-PCC (lack
the core attribute(s) of PCC): including those who said “no”
to any item in the whole-person care domain, or who had no
positive item in the patient engagement domain or enhanced
accessibility domain.

To address potential bias of our PCC classifications, sen-
sitivity analysis was performed to examine associations of
number of satisfied PCC attributes, coded as a main predic-
tor (0-3), with overall health care ratings (“using any number
from 0 to 10, where 0 is the worst health care possible and 10
is the best health care possible, what number would you use
to rate all your health care in the last 12 months™).'’ Results
were presented in the appendix, which showed that there
were positive associations between number of PCC attri-
butes and health care ratings, which indicated our classifica-
tions of PCC were valid.

Dependent variables. Study outcomes included the receipt of
7 types of preventive screenings and 2 types of health educa-
tion according to the Guide to Clinical Preventive Services
by US Preventive Services Task Force (USPSTF) on screen-
ing, counseling, and preventive medication.”” We coded
these variables as dichotomous variables: “yes” or “no.” The
details of 9 measures, their definitions, and target popula-
tions are shown in Table 2.



Liang et al

Table I. PCC Status and Samples.

PCC attributes and items

PCC status

PCC attributes Items in MEPS

PCC (n = 5963) Partial PCC (n = 6973) Non-PCC (n = 3718)

Confidence in USC for new and minor
health problems

Confidence in USC for preventive
health care

Confidence in USC for ongoing health
problems

Confidence in USC for referrals to
other health professionals

Usually ask about prescription
medications and treatments other
doctors may give them

Always or usually ask the person
to help make decisions between a
choice of treatments

Has no difficulty of accessing the USC
provider by phone

USC provider has office hours at night
or on the weekend

Has no difficulty of accessing the USC
provider after hours

Total number of PCC items required

Whole-person care

Patient engagement

Enhanced access

\ \ Any the 4 items get X
or
v v
v v
v v
At least | At least | Two items get X
or
At least | At least | All 3 items get X
>8 6-7

Note. PCC = patient-centered care; MEPS = Medical Expenditure Panel Survey; USC = usual source of care.

Table 2. Outcome Measures, Definitions and Target Patients.

Qutcome measures Definitions

Target patients

Preventive screening
Blood pressure
Blood cholesterol
Routine checkup
Blood stool test
Breast exam
Mammography
Pap smear test

Health education
Exercise education
Diet education

Ever have a Pap smear test

Blood pressure check within the past year
Blood cholesterol check within the past year
Routine checkup within the past year

Blood stool test within the past year

Breast exam within the past year
Mammogram check within the past 2 years

Advice on more exercise within the past year
Advice on healthy diet within the past year

Patients >65 years of age
Patients >65 years of age
Patients >65 years of age
Patients >65 years of age
Female patients 65-74 years of age
Female patients 65-74 years of age
Female patients 65-74 years of age

Patients >65 years of age
Patients >65 years of age

Covariates. We used the access to care framework by Aday
et al”® to select covariates related to the experience of PCC.
According to this framework, utilization of health services is
determined by 3 factors: predisposing, enabling, and need. Pre-
disposing factors are biologically or socially constructed factors
that influence an individual’s inclination to use health care ser-
vices. In this study, we included age, gender, race and ethnicity,
marital status, educational level, employment status, and census
region. Enabling factors are resources, the ability of an individ-
ual, and the availability of health care services that enable the
use of health care. We included household per capita income,
health insurance coverage, and managed care status, which was
defined as whether a respondent was covered under a managed

care plan (public or private), including plans defined as a health
maintenance organization (HMO), or gatekeeper plans. Need
factors are the individual’s objective and subjective needs for
health care services. We included the number of existing chronic
conditions, need for help with activities of daily living (ADLS),
and need for help with instrumental activities of daily living
(IADLs). We also included 2 covariates regarding provider
characteristics: the provider type and location.

Analysis

Our initial analyses focused on standard descriptive statistics
and bivariate relationships. Then we conducted design-based
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F tests”' to compare the likelihood of receiving each of the 7
recommended preventive screenings and 2 types of health
education among the patient groups who had PCC, partial
PCC, and non-PCC. We performed multivariate logistic
regressions to reveal the relationships between the outcomes
and the independent variable after controlling for age, risk,
and other covariates. Our final model fit the full model with
all possible predictors. Stata/SE version 14.0 (StataCorp LP)
was used for all analyses. As the sample design of the MEPS
included clustering, stratification, disproportionate sam-
pling, as well as the adjustments for survey nonresponse, it
required special consideration when analyzing MEPS data.
To obtain accurate national estimates from MEPS data, all
analyses were weighted” by using the svy commands avail-
able in Stata. Weights were applied to the total original sam-
ple of all age >65. We used standard errors, P values, odds
ratios (ORs), and 95% confidence interval to interpret effect
size and statistical significance.

Results

Demographic and Institutional Characteristics

Table 3 characterizes the weighted sample for older adults
aged 65 and above with at least 1 chronic condition. The
final analytic sample size was 16 654, which represented the
weighted population of 181.60 million. Overall, 56% of the
sample were female. The mean age of included respondents
was 74.3 £ 0.13 years. The majority of the respondents were
non-Hispanic whites (80%). About 43% of respondents’
highest degrees were high school. A higher proportion of
respondents lived in the South (37%), a smaller proportion in
the Northeast (19%). Respondents were categorized into 3
groups based on their reported PCC items: 5963 in the PCC
group, 6973 in the partial PCC group, and 3718 in the non-
PCC group. In terms of predisposing factors, there were no
significant differences among the 3 groups in race/ethnicity
and education level distributions. Compared with PCC and
partial PCC samples, the non-PCC sample included more
unmarried (50%) and unemployed people (82%). In terms of
enabling factors, the household per capita income was higher
among PCC and partial PCC respondents than non-PCC
respondents. Respondents from the PCC and partial PCC
groups had higher rates of Medicare and private insurance
coverage than non-PCC respondents. Respondents from the
PCC and partial PCC groups also had higher rates of having
managed care. Respondents from all 3 groups had about 4
chronic conditions, with >90% having multiple chronic con-
ditions. There were differences in system factors among the
3 groups. The PCC group was more likely to be employed
providers of a health care facility (41%), whereas the non-
PCC group was more likely to be independent providers not
employed by a health care facility (35%, identified as physi-
cians who treated the patient at a facility, but who billed
separately).

The standard errors of all survey estimates and associated
test statistics have been adjusted for the impact of clustering
due to the complex multistage survey design and unequal
weighting.

Bivariate Results

Table 4 presents the bivariate associations between PCC and
the receipt of 9 types of preventive care. Overall, the results
of all comparisons were significant at a type I error of 0.05.
There were significant differences in receiving 7 preventive
screenings and 2 types of health education across the 3
groups. Among the 3 groups of respondents, PCC respon-
dents had the highest proportions in 7 out of 9 measures, fol-
lowed by the partial PCC group. PCC respondents reported
higher proportions of receiving a blood stool test, and breast
exam than non-PCC respondents. The magnitude of differ-
ences between the PCC group and the non-PCC group in
these 2 measures reached around 10%. The difference
between the PCC group and the non-PCC group in blood
pressure check within the past 12 months was small (97.6%
vs 96.9%). For the other 6 measures, the proportions of the
PCC group were 5% to 8% higher than the proportions of the
non-PCC group. Notably, the differences of the proportions
between the PCC group and the partial PCC group in preven-
tive screening measures were small (within 2.2%), whereas
the differences in the 2 health education measures between
these 2 groups were higher (4.8% and 4.7%, respectively).

Multivariate Results

Table 5 displays findings from the multiple logistic regres-
sion analyses linking PCC status (PCC vs non-PCC and par-
tial PCC vs non-PCC) as the key predictor with the odds of
receiving preventive care as alternative outcomes, after con-
trolling for individual predisposing, enabling, and need
covariates as well as system covariates. ORs and 95% confi-
dence intervals are shown in the table. Similar to the findings
from the bivariate analyses, the PCC group was found to be
more likely than the non-PCC group to receive 6 types of
preventive screenings and 2 types of health education. The
partial PCC group was found to be more likely than the non-
PCC group to receive 7 types of preventive screenings, after
controlling for individual and institutional characteristics.
Specifically, the PCC group was 2.00 (95% confidence
interval [CI]: 1.58-2.56) times more likely than the non-PCC
group to obtain cholesterol checks within the past 12 months,
1.81 (95% CI: 1.50- 2.20) times more likely than the non-
PCC group to receive routine checkups within the past 12
months, 1.84 (95% CI: 1.54-2.26) times more likely than the
non-PCC group to complete a blood stool test within the past
12 months, 1.52 (95% CI: 1.29-1.77) times more likely than
the non-PCC group to have a breast exam within the past 12
months, 1.55 (95% CI: 1.36-1.96) times more likely than the
non-PCC group to have a mammogram within the previous



Liang et al 5

Table 3. Sociodemographic and Health Characteristics: 2009-2013 US Civilian Noninstitutionalized Population Age 65 and Above With
Chronic Conditions.

Total PCC Partial PCC Non-PCC P value
Sample size (unweighted) 16 654 5963 6973 3718
Weighted population (1000) 181 599.05 6474836 76 168.68 40 682.01
Gender, % .85
Male 43.75 43.95 438l 43.32
Female 56.22 56.05 56.19 56.68
Age, mean (SE)*** 74.29 (0.13) 74.09 (0.18) 74.31 (0.15) 74.56 (0.18) <.001
Race/ethnicity, % .50
Non-Hispanic white 79.97 79.41 80.61 79.68
Hispanic 6.90 7.02 6.94 6.65
Non-Hispanic black 822 8.32 8.16 820
Non-Hispanic Asian 343 3.65 3.12 3.67
Non-Hispanic Other Race or Multirace 1.46 1.60 1.17 1.81
Marital status, %%+ <.001
Not married 44.66 41.28 44.65 50.08
Married 55.34 58.72 55.35 49.92
Education, % 16
No degree 19.58 18.49 19.75 21.00
General equivalency diploma/high school diploma 42.68 42.09 42.89 43.22
Bachelor’s degree/some college/associate degree 21.86 22.32 21.90 21.07
Advanced degree 15.88 17.10 15.46 14.71
Employment status, %* .01
Not employed 80.91 79.16 81.58 82.46
Employed 19.09 20.84 18.42 17.54
Region, %*+* <.001
Northeast 19.24 24.10 16.25 17.11
Midwest 22.67 2251 23.50 2137
South 36.68 33.90 39.22 36.35
West 21.41 19.49 21.03 25.17
Household per capita income, $, mean (SE)*** 31 11042 (571.89) 32 553.65(835.17) 30 736.86 (729.93) 29 512.82 (721.31) <.001
Insurance coverage, %** .005
Uninsured 0.71 0.63 0.90 0.46
Medicare only 36.20 35.88 35.01 38.94
Medicare and private 52.79 54.12 53.43 49.45
Medicare and other public only 9.93 8.88 10.35 10.82
No Medicare and any public/private 0.38 0.50 0.31 0.32
Managed care status, %* .03
Managed care 21.33 23.21 22.34 19.78
Nonmanaged care 78.67 76.79 77.66 80.22
Need help with ADLs, % A3
No 93.09 93.15 93.55 92.13
Yes 6.91 6.85 6.45 7.87
Need help with IADLs, %* .04
No 88.45 88.99 88.87 86.81
Yes I1.55 11.01 1113 13.19
Chronic conditions
Number of chronic conditions, mean (SE) 3.91 (0.02) 3.92 (0.04) 3.92 (0.03) 3.91 (0.04) .06
% multiple conditions (=2 conditions), % 90.92 90.43 91.48 90.66 .25
% >5 conditions, % 34.60 34.67 3443 34.82 .95
Provider’s type, %*** <.001
Facility 36.67 40.84 34.64 33.82
Person 32.61 3230 33.49 31.47
Person in facility provider 30.72 26.86 31.88 3471
Provider’s location, %*** <.001
Office 82.69 80.73 84.42 82.57
Hospital, not ER 17.31 19.27 15.58 17.43

Note. The null hypothesis associated with the P value is that no difference in means or proportion across PCC categories. PCC = patient-centered care; ADL = activities of daily
living; IADL = instrumental activities of daily living; ER = emergency room.
*P < .05. #P < .0l.**P < 00| (based on t test for continuous measures and design-based F test for categorical measures).
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Table 4. Preventive Care and Health Education Rates: Comparisons Between PCC Patients and Non-PCC Patients.
Total PCC Partial PCC Non-PCC
% (95% Cl) P value

Sample size (unweighted) 16 654 5963 6973 3718

Weighted population (1000) 181 599.05 64 748.36 76 168.68 40 682.01

Blood pressure check within the past  97.57 (97.23-97.86) 97.59 (96.05-98.03)  97.89 (97.40-98.28) 96.94 (96.15-97.57) .04
12 months (n = 16 283)

Cholesterol check within the past 12 91.66 (90.91-92.35)  93.44 (92.34-94.39)  92.33 (91.34-93.22) 87.58 (85.84-89.14) <.001
months (n = 16 283)

Routine checkup within the past 12 91.11 (90.22-91.93)  93.09 (92.03-94.03)  91.28 (90.06-92.36) 87.64 (85.89-89.20) <.001
months (n = 16 283)

Blood stool test within the past 12 18.81 (17.47-20.24) 21.23 (19.51-23.25)  19.88 (18.04-21.85) 12.83 (11.34-14.48) <.00I
months (n = 16 259)

Breast exam within the past 12 59.61 (58.04-61.17) 62.94 (60.68-65.15)  60.82 (58.74-62.85) 52.16 (49.24-55.06) <.001
months (only for women) (n = 5347)

Mammogram within the previous 24 73.55 (72.15-74.91)  75.90 (73.94-77.77)  74.83 (72.79-76.77) 67.48 (64.76-70.10)  <.001
months (only for women) (n = 4948)

Pap smear test (only for women) (n 95.99 (95.35-96.54) 97.18 (96.37-97.82)  97.64 (96.93-98.19) 91.04 (89.12-92.65) <.001
=5212)

Healthy diet education (n = 16 285)  51.22 (49.65-52.78) 54.82 (52.70-56.92)  50.03 (47.97-52.10) 47.71 (45.46-49.97) <.001

Physical activity education (n = 16 291) 50.16 (48.71-51.60) 53.29 (51.25-55.32)  48.63 (46.62-50.65) 48.05 (45.89-50.20) <.001

Note. The estimates and associated test statistics have been adjusted for the impact of clustering due to the complex multistage survey design and unequal
weighting. The actual sample and population size vary because of missing or inapplicable values for different measures. PCC = patient-centered care; Cl =

confidence interval.

24 months, and 3.34 (95% CI: 2.18-4.88) times more likely
than the non-PCC group to receive a Pap smear test. Similarly,
the partial PCC group was also more likely to perform better
than the non-PCC group in the receipt of health screenings.

In terms of health education measures, PCC status was
significantly linked to higher odds of getting the 2 types of
health education: The PCC group was 1.31 (95% CI: 1.09-
1.50) times more likely than the non-PCC group to receive
healthy diet education, and 1.24 (95% CI: 1.09-1.41) times
more likely than the non-PCC group to receive physical
activity education within the past 12 months.

Significant associations between other predictor variables
and preventive care measures were also observed. Results
showed that women were less likely than men to receive cho-
lesterol checks (OR: 0.86, 95% CI: 0.73-0.99) and blood
stool tests (OR: 0.83, 95% CI: 0.72-0.90) within the past 12
months. Moreover, older age (1-year increase) was associ-
ated with a 2% higher odds of receiving blood pressure
checks (OR: 1.02, 95% CI: 1.01-1.07) and a 3% higher odds
of receiving routine checkups (OR: 1.03, 95% CI: 1.01-
1.06). As for race/ethnicity, the results showed that the
receipt of several preventive services varied according to
racial group, such as cholesterol checks and blood stool tests.
Being married and having higher educational attainment
were also linked to higher likelihood of receiving some but
not all preventive care. In terms of the enabling factors,
household per capita income level of US$50 000 and more
was significantly associated with higher odds of getting 5
types of preventive screening services. Notably, the receipt

of blood stool and Pap smear tests was not associated with
income level. However, respondents who were covered by
Medicare plus private insurance were associated with higher
odds of receiving blood pressure tests, routine checkups, and
mammograms, compared with the uninsured. Having man-
aged care was associated with higher odds of receiving mam-
mograms and Pap tests. As regards the needs covariates, an
elevated number of chronic conditions was significantly
associated with higher odds of receiving 6 types of preven-
tive screenings and 2 types of health education.

Discussion

To our knowledge, this study is among the first to test associa-
tions between PCC and a broad array of preventive care
services using a nationally representative sample, while spe-
cifically focusing on older adults with chronic conditions.
Results from the study indicate that the receipt of preventive
care services varies significantly by PCC status. In general,
respondents from the PCC or partial PCC groups were more
likely to receive preventive services than non-PCC respon-
dents. As previous evidence indicated that respondents having
higher socioeconomic status (SES) were more likely to receive
more comprehensive care,”** we controlled for these poten-
tially confounding factors and still demonstrated that the receipt
of preventive screenings and health education for chronic con-
ditions varied by PCC status. The differences shown in our
results between the partial PCC and non-PCC groups in the
receipt of preventive services were also consistent with results



(panunuo>)

(o1'1-e£0) 880  (£0'7-88°0) €T'1 (8T'1-€£°0) 860 (#0'1-69°0) G580 xx(58'1-61°1) 851 ses(#9°0-€€°0) Lb'0O  4+(88°0-LF0) £9°0 (80'1-T#°0) 69°0 ISOM
(61°1-5£°0) 860 (69'1-69°0) 01°1 (8¢'1-€8°0) 10°1 +(660769°0) €80 (65'1-96°0) TT'1 +(88°07F+0) §9°0 (6€71-8L°0) £€0°1 (€T'1-T5°0) 6£°0 yanog
(60'1-2£°0) 60 (€T1-1£0)T60  (£9'1-05°0) 680 (€€71-0£°0) 860 (£1'1-9£:0) 560 (£1'142°0) 060 s(€£70-S€°0) TS0 (60'1-¥5°0) 6£°0 (20'1-€¥°0) 99°0 1SOMPII
2y oy 2y oy 2y oy oy 2y ERY IsE3YLION
uoi3ay
(S0'1-¥£°0) 060 @T1-%L0) 10°] (€€71-£€°0) LLO (08'1-52°0) 9¢°1 (1r1-62°0) v6'0  (80°1-1£°0) 260 «(€60-09°0) SL0  4x(88°0-¥50) 1270 +(S6°0-¥°0) §9°0 pakojduwg
oy oy oY oY oY oY oY oY oY pakojdwsa 10N
smeas auswAojdwy
(€€1-86°0) 60°1 (@1'1-69°0) €60 (£6'1-8L°0) LIl 5el£9T611) €81 salSLT1-60°1) b1 +(0971-50°1) 6T’ «(6871-20°1) €€°1 «F81-10°1) 8€71 «(85°€6T1) 10T 23483p pasueApy
99.89p 2381D0S58/989]|02
+(05°1-20'1) 8T’ (0T'1-¢8°0) 160 «(01'€-S1°1) £8'1 (G618 151 5(981°£1'1) 981 4(85°1-01°1) OE'1 #90T-L1') 851 5(06°1°60°1) ¥ WP T6ll) €41 3Wo0s/23.83p sJ0[3Ydeg
rewoldip jooyds ysiy
(6T'1-L6°0) €1'1 @1'1-¥£0) T610 (¥+'1-68°0) | wal €L 1T W1 w@S1pID) €61 b 1-€0'1) 0T +(S571-90°1) ST (LE'1¥8°0) 07 (89'1-¥8°0) 0TI /ewoidip A>usjeainba [esouas
oy oy oY oY o oY oY oY oY 93.39p oN
uonesnp3y
(€T'1-L6'0) 801 (9T 1-40'1) SI'1 L1¥50 01 sB81-1T1) 0571 S 171°1) 61°1 (£T'1-86°0) TI'1 (0r'1-960) Il +(95°1-01°1) 8T’ (69'1-€6°0) 1T'1 paLLel
1oy 1oy oy oy oy paLLIEW 10N
sniels _mu_LmZ
DRI
(00'T-56°0) T¥'1 L91-18°0) ¥1°I (9£%-5€°0) 6£71 (#8'1-1¥°0) 960 (08'1-88°0) 61°1 (¥€'1-65°0) €60 (08'T-L6°0) §9'1 (18°1-95°0) 11'1 (0S°T-S¥°0) L0l 40 @'Y JaynQ dluedsiH-uoN
e EET6T1) 991 5el11'T61°1) 09'1 55(9£70-61°0) S0 +(96'0-v¥°0) 6£°0 (£0'1-TL°0) 680 slbL'1-1171) 8E' w(1TT01') 851 sl 1'THT1) §9°1 (§9'1-29°0) 86°0 AjuQ uelsy dluedsiH-uoN
s EL1-STD OV 1 5097 1-L1°1) €€71 (6£71-0£°0) ¥6°0 w(SO1-L01) €€1  4(L671°61°1) L5150 171T1) 61 s(€TTBEN) LLT sa6L71760°1) OF'| (85'1-TL°0) O1'1 AjuQ >pe|q d1uedsipH-uoN
#:(05°T°081) SI'T #(68TLL1) 0TT  (SH'1-9¥°0) 680 +(181-601) 6€°1 05 1-€0°1) TT1 5(06'1-8T'1) $571 (8£'1-06°0) 8T 1 soxP1'T-ST1) 99°1 (€£'1-0£°0) 1071 diuedsiy
2y oy 2y oy oy oy 2y 2y 2y AluQ 3uym d1uedsiy-uoN
Apiuyis/aoey
(L6°0-76'0) 560 +:x(96'0-T6°0) ¥6'0 +::x(860-68'0) T6'0  4x(96°0-£8'0) 060 +4:(L6°0-46°0) L60  (20'1-66°0) 00| w90 1-10°1) €0°1 (€0'1-66°0) 00°1 +(L071-10°1) 201 a8y
#1'1-16°0) 860 (11'1-18°0) £60 — — — +6(060°TL°0) €8°0 (80'1-6£°0) +6°0 +(66°0-€£°0) 98°0 (Zs'1-T8°0) 11'1 3eway
1oy 1oy — — — oy oy 4oy oy 3[ey
.,_m_ucwo
(1717601 ¥T 1 50(0571760'1) 1€71  5(88F81'D) ¥EE 596 1°9€°1) ST sLL71°6T1) TS 59TTHS ) 481 5(0TT05°1) 181 44(95T-851) 00T (€8'1-86°0) 8T'| 22d
(TT148°0) €01 (87'1-88°0) O1'l 39S HLT) £6'€ (€T 1H 1) 6E 1T s 1-91'1) O 1 s10THH 1) 0L1  5(OL 10T 1) SH1T 50:(60°T-8E1) 69°1 +(661-60°1) €% DDd [enied
oy oy oY oY oY oY oY oy oY DDd-uoN
948D paJajuad-juained
(1D %S6) 4O
(16791 =1) (s8T 91 =1) (T1s =u) (8v6¥ = ) (Auo (Lpes = v) (65T 91 = u) syauow (€87 91 =) (€87 91 = u) syauow (€87 9| = u) syauow
uopesnps uopesnps (Aluo uswom USWOM J0j) syauow  (Ajuo uswom Joj) | ased sy ulyum  syauow 7| Ised aya 1 3sed aya uiyum Z1 3sed aya ulyum
AnAnoe [ed1sAyy 191p Ayajea J0y) 3593 Jeaws deq ¢ snolaud aya syauow 7| ased aya 3593 [003s poojg  uIyam dmdayd sunpnoy  dPBYd [049IsdjoyD)  dPaYd auanssaud poolg

ulyIm weaSowweyy

UIJIIM Wexs 1sealg

uoneanpa yijesH

9©JEJ DAIJUSdAUY

'S91BY UONEBINPT YIS PUE 3J48D) SANUIAS.J JO SIIB[DJI0D) JO SIsA[euy 1elieAn|nly °§ 3|qeL



100" > dsorex 107 > de "S0” > e

‘woo. Aduadiawsd = Y3 AeAIng [aued aumipuadxy [ed1paj = SdIIN
BulAl] Ajiep jo senIARDE [B3UBWINIISUL = QY| BUIAl| A|Iep JO S9RIARDE = QY ‘948D paJaiusd-1usied = DD {[eAIDIUI 8IUSPYUOD = | ‘OlRJ SPPO = YO 'SdI JO USisop AaAJns xa|dwod oy 109ye. 03 paIySiom a4om sasAeue 8y 310N

#T'1-68°0) 901 (TT1-¥6°0) 90°1 (1£71-5°0) 860 (5€71-88°0) 860 @T1-2L0) T01 1P 172001 1T] (T1'1-££°0) ¥8°0 (8T'1-¥8°0) €0'1 +(£6°0-55°0) 89°0 y3 30U ‘endsoy
oy oy oY oY oY oy oY oY oY L21ITTe)
uonedo| s .JaplAo.dd
=0€1-40'1) 81°1 (€1°1-06°0) 00'1 (6T°1-79°0) 060 11101 1171 (6T°1-96°0) €1'1 (90'1-5£°0) 58°0 (0¥'1-L6°0) S1°1 (S¥'1-86°0) 0T’ HOTTIID) b Jsapiroad Aaijioey Ul uosiag
(TT1-v6°0) 80'1 61'1-76°0) SO (6€71-79°0) 88°0 #S'1-20'1) 7T +(8571-50°1) 61°1 (€2'1-8L°0) 660 +05'1-€0'1) €T 6V 1-10°1) 6171 (F¥'1-0£°0) 1071 uos.iag
oy oy oy 2y 2y oy ERY oy 2y Aujey
adAa s aapiroag
we6€1-1T1) ST (1S58 D) vET (LT1-€0°1) £17] w=011-10'1) $0°1 (01'1-66°0) 101 s6(T1'1-60°1) L0150 (9F1-TTD) 0€'1 506G 1-001) LF | s0(L67176€71) 0L SUONIPUO DIUOYD JO JaqUINN]
(50'1-0£°0) 08°0 £1'1-0£0) 680  (01'1-T€0) 850  s(167064°0) 00 s:(€670-15°0) 220 (0OF°1-28°0) 11°] (T1'1-€9°0) 6£°0 (€0'1-85°0) ££°0 (98'1-09°0) +0'1 SN
1oy 1oy oy oy oy oy oy 1oy oy oN
s1avi ym diay pasN
«(260°€40) €20 (61'1-89°0) 460 (L¥'1-€¥°0) LL'O  :+(680-LF0) 090 (L1'1-6L'0) €60 (25'1-68°0) £1'1 (67'1-89°0) 58°0 (F€'1-59°0) 160 W1'4-£9°0) 79 s\
oy oy oy 2y oy oy 2y oy 2y oN
$1QV Yim dpy pasN
(89'1-550) 860 (8T'1-£9°0) L£'O  (89'1-L0°1) 61°1 wOLTLT) 681 W6'1-160) 171 (90°€-99°0) 61°1 (1z'1-6£°0) 96'0 ¥€1-£20) 8T (86'1-£80) 99'1 a4ed pageuely
EN| EN| FEN| FEN| FEN] oy FEN] FEN| FEN| aJed paseurwUoN
sme3s a.ed pagdeuely
a1eAld
(85T-¥50) 6T (S8T-HH0) SI'I - (2911-T70) 121 (6€¥-2H'0) SE'1I WS 170 11 (86'1-£10) 190 (oze-1%0) 81°1 (11°z-£10) 19°0 (£9°€-070) 960 /21qnd Aue pue aued1paly ON
Ajuo
(11'2-86°0) 1€°1 68'1-1£°0) 1€°1 (L0P+9°0) 6% +{L81761°1) ¥'T (8r'1-v€0) 6£0  (04'T-T8°0) ¥+ +€1°€-50'1) T8'1 (8T°€-L6°0) 8L'1 =SSP 1v1) €T 21qnd 4130 pue a.edIpaly
1€T60°1) b1 (06'1-€60) 1T'1 (9£'2-16°0) £8°T w(TL5-581) 60°€ (69'1-8%°0) 060 (80°T8£°0) 9T'| w(1F€61°1) 10T (#8'7-08°0) +5'1 LUy L1 15T @1eALId pue auedIpaly
+(88°1-10°1) 8€'1 (9£71-080) ¥T'I (88'%-65°0) 69'1 w9 P-8L1) Ob'T (STI¥¥0) 20 (SST+8°0) 8E' +00°€-10°1) 6271 (I7°T€L0) €€°1 (0T€v60) 121 Ajuo auedipaly
oy oy oy 2y oy oy 2y oy 2y paJnsujun
OMN.,_w>OU mu:N.,_JmC_
(€€71-6L°0) ¥1'1 (0v'1-86°0) 91°1 (P'T-68°0) St wETTTIN 991 56817171 1571 (65'1-88°0) 9T'1 +(607-01'1) TSI +€0°T-60'1) St =(C6T-S1N) 681 aJow 4o 000 05$
(£T'1-88°0) 80'1 (1T°1-06°0) 601 (F€T060) b+ «(881°60'1) LE'1  «(651-01'1) 6T (9T'1-18°0) £€0'1 =T Wl «2L1-60°1) 6T (L1'T96°0) ¥ 666 6v$-000 ST$
#T'1-06°0) SO'1 81'1-16°0) €0'1 (#9'1-68°0) TT +Z€1-70'1) 60°1 (£1'1-88°0) 70’1 (€€71-06°0) 01°1 +9F'1-10°1) 0T (0v'1-66°0) 61°1 (68'1-€6°0) ¥’ 666 ¥$-000 01$
oy oy oy 2y 2y oy 2y oy 2y 6666$-0$
swoou eaded uad pjoyasnoH
(1D %56) YO
(16791 =) (58791 =u) (T1zs =u) (8v6¥ = u) (Auo (£pes = v) (65T 91 = u) syruow (€87 91 =) (€87 91 = u) syruow (€87 9| = u) syauow
uopesnps uonesnpa (Ajuo uswom USWOM J0J) syauow  (Ajuo uswom Joj) | Ised aya uyIm syauow 7| ased aya 1 3sed aya uiyum Z1 ased aya uiyum
Auanoe [eaisAyg 191p AyajeaHq J10J) 1593 Jeows dey $7 snolaaud ayy syauow 7| Ised ays 3193 [003s poojg  UIyam dndayd SURNOY  dPBYD [049ISI|OYD)  H}I3Yd aunssaud poolg

uiyIM weaSowwey

UIYIM WEXD Isealg

uonednps yijesH

9.JED SAlUSA3UY

(panunuod) ‘g a|qe



Liang et al

observed between the PCC and non-PCC groups in our study.
Moreover, comparisons in magnitude of ORs between the PCC
and partial PCC groups showed that higher levels of PCC are
related to superior preventive care. This finding suggests that
more components of PCC in combination may yield higher
odds of improvements in receipt of preventive care. The prac-
tices will best benefit from PCC model implementation when
they adopt a comprehensive array of components of PCC.

PCC has a unique advantage compared with traditional
practice, allowing providers to address patient needs and to
respect patients’ values.” In fact, disease-focused and physi-
cian-centered care restricts the locus of control to the health
provider and treats the disease without taking into account
each patient’s unique values. In contrast, PCC promotes
identifying, respecting, and caring about patients’ differ-
ences, expressed needs, values, and preferences, and to pro-
vide care that reflects the whole-person.’ This core of PCC
provides the foundation for the long-term management of
chronic conditions. This, in turn, may have an influence on
timely implementation strategies to identify, control, and
reduce risk factors for patients and to improve patients’
receipt of appropriate preventive services.

Among studies that tested associations between the
receipt of preventive services and PCC status (or attributes),
the target population was not specifically defined as older
adults with chronic conditions and the data used were not
nationally representative. Using a random sample of facility-
level Veterans Satisfaction Surveys, Flach et al assessed the
relationship between PCC attributes and the provision of
preventive services and found that the 2 attributes of PCC,
defined as improved communication and continuity of care,
were associated with increased provision of preventive ser-
vices, whereas other attributes were not significant.*® In a
cross-sectional patient and practice member survey con-
ducted in 24 primary care offices in New Jersey, Ferrante
et al found that higher global PCMH scores were associated
with the receipt of preventive services, mainly resulting from
positive associations with the whole-person care and per-
sonal physician attributes.”” Several studies exploring the
relevance of PCC in other health care settings have also
showed positive role of PCC in preventive care.”®*’ Other
evidence has highlighted the influence of PCC in other pro-
cess measures, such as HIV patients’ adherence to medica-
tion treatment regimens,” follow-up treatment for cancer,”"'
and receipt of palliative care.** Although not directly compa-
rable with our work, the associations found between PCC
models/attributes and the provision of preventive services
were generally consistent with our findings.

Incorporating a broad range of preventive services mea-
sures into the evaluation is considered a key indicator for
rigorous assessment of PCC. The findings in our study sup-
ported positive associations between PCC and the receipt of
multiple types of preventive services, findings similar to pre-
vious studies.””**** In the traditional provider-driven care
model, preventive screenings were provided when a patient

was seeing a physician for a health problem. Under such situ-
ations, fewer opportunities and less time were available for
delivering preventive services, thereby limiting the range of
preventive health needs of older adults with chronic condi-
tions.”* Conversely, the PCC model overcomes this draw-
back by actively engaging patients in their care, tailoring
care to their needs, and providing planned preventive ser-
vices through dedicated preventive health visits.**

Our findings should be considered in light of certain limi-
tations. First, we cannot make causal inferences from the
analyses due to the cross-sectional nature of the study.
Second, although the overall impact of our findings is prom-
ising, policy makers may look beyond statistical significance
for evidence of clinically meaningful differences. Clinical
significance is a subjective judgment and cannot be deter-
mined by a single study. Therefore, our study along with
other related evidence may play a viable role in promoting
decision making to change current arrangements of care
delivery. Furthermore, even if these small differences are
clinically meaningful, they might not be at a level to justify
policy change and investment.*® Therefore, the minimal clin-
ically important difference (MCID) is imperative to consider
in designing future studies. Third, due to the limitation of
secondary data, the measure of PCC status in our study was
operationalized from the existing variables rather than
researcher-initiated measures from prospective data collec-
tion. We recognize that the PCC is generally a practice-level
model, and acknowledge that our operationalization of hav-
ing PCC uses respondents’ assessments of the care as proxies
for practice capabilities. Consequently, bias could result
from personal biases; even MEPS data have shown good
overall response validity.’**” Development of a robust mea-
sure of the PCMH for use with secondary data sources con-
tinues to be a challenge. Despite these limitations, surveys
such as MEPS or the National Survey of Children’s Health
(NSCH) allow researchers’* to move beyond a simple
assessment of having a usual source of care to capture a
patient involvement concept that can be described, if not as a
complete PCMH, then at a minimum, as more patient-cen-
tered. In future work, it would be helpful to conduct primary
data collection and build in the perspective of other key play-
ers, especially health care providers and practices. A combi-
nation of these complementary approaches would provide a
more comprehensive measure of PCMH. Finally, MEPS
does not allow us to account for all potential covariates,
especially for institutional level variables, such as medical
equipment and device for preventive services, and other edu-
cation promotion effort from the provider’s institutional
level. Future study may link current household datasets with
MEPS Area Resource File to explore effects of institutional
and external context factors of the outcomes.

Despite the limitations mentioned above, findings from
this study highlighted the associations between PCC and
receipt of preventive services, contributed to the existing evi-
dence by reviewing important replicable measures of PCC
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for older and chronically ill patients. The generalizability of
the study was enhanced by the national representativeness of
the MEPS sample.

Currently, as PCC is adopted as an emerging care delivery
model, many health care organizations are investigating its
impact; PCC surveys are undergoing a rigorous development
process. Moreover, several existing tools on health care quality
are also being used to assess the patient experience of PCC. For
example, the CAHPS Clinician & Group Survey (CG-CAHPS)
is an AHRQ-sponsored survey instrument designed to measure
quality of care from the patients’ experiences with health care
providers and staff in doctors’ offices.*' Regarding the content
of items used to assess patient experience of PCC, we found
both CG-CAHPS and our measures cover the core aspects of
PCC, including access, whole-person orientation, shared deci-
sion making, and enhanced access. For future work, we can
conduct primary data research and include both sets of mea-
sures to confirm the PCC domains of interest, and we believe
each set of measures can also serve as a triangulation approach
to the other one to validate a rigorous assessment of PCC.

From a public policy perspective, it is not only important
to promote the PCC model in a variety of health care settings,
but also essential to incorporate PCC into the care of specific,
vulnerable subgroups of the population, such as among
chronically ill older adults. This policy implication may be
applied to the current Health Home program. The Section
2703 of the Affordable Care Act (ACA) created an optional
Medicaid State Plan benefit for states to provide Health
Homes for enrollees with multiple chronic conditions. The
Centers for Medicare & Medicaid Services (CMS) expects
Health Home providers to integrate all primary, acute, behav-
ioral health, and long-term services to treat chronic disease
patients under a “whole-person” philosophy.*

Conclusions

The current study highlights the PCC is associated with
receipt of preventive care of elderly chronic disease patients.
The study adds to the evidence that PCC is associated with
improved receipt of preventive care among the elderly with a
significant burden of chronic conditions in the United States.
Our study is unique in the measures’ comprehensiveness and
national representativeness and therefore adds solid support
to the positive role of the PCC model in care.

To improve chronic care for all patients, the ethics of care
and current care imperatives drive us in the direction of
advocating for policies that support the improvement efforts
of PCC. A better understanding of the fundamental determi-
nants of chronic care quality may help define effective poli-
cies and strategies to improve care and health outcomes.
Researchers need to continue to investigate optimal PCC
models to cope with the current demographic transition and
the shifting burden of diseases. This will further inform pol-
icy makers to strengthen health care systems, improve popu-
lation well-being, and reduce health care disparities in the
United States.

Appendix

Sensitivity Analyses Examining the Relationships Between Number
of PCC Attributes and Health Care Ratings.

Rating of health
care (0-10)

Coefficient (SE)

Number of PCC attributes
Usual source of care + 0 PCC attribute Ref.
(reference group)

Usual source of care + | PCC attribute |51+ (0.33)
Usual source of care + 2 PCC attributes 1.99%+ (0.34)
Usual source of care + 3 PCC attributes 2.36%FF (0.33)

Note. A linear regression was used to estimate health care ratings (from

0 to 10). Control variables included age, gender, race/ethnicity, marital
status, educational level, employment status, census region, household
per capita income, types of health insurance, whether having managed
care, the number of existing chronic conditions, need for help with ADLs,
need for help with IADLs, provider’s type, and provider’s location. PCC =
patient-centered care; ADL = activities of daily living; IADL = instrumental
activities of daily living.

*P <.05. P < .01, *P < .001.
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