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Objectives: To compare the health care utilization in different usual sources of care (USCs)
among the elderly population with cardiovascular disease in China.

Methods: Cross-sectional data for 3,340 participants aged =50 years with cardiovascular
disease from Global AGEing and Adult Health (2010)-China were used. Using the inverse
probability of treatment weighting on the propensity score with survey weighting,
combined with negative binomial regression and logistic regression models, the
correlation between USCs and health care utilization was assessed.

Results: Patients using primary care facilities as their USC had fewer hospital admissions
(IRR=0.507,95% Cl =0.413, 0.623) but more unmet health needs (OR = 1.657, 95% Cl =
1.108, 2.478) than those using public hospitals. Patients using public clinics as their USC
had higher outpatient visits (IRR = 2.188, 95% Cl = 1.630, 2.939) than the private
clinics’ group.

Conclusion: The difference in inpatient care utilization and unmet health care needs
between public hospitals and primary care facilities, and the difference in outpatient care
utilization between public and private clinics were significant. Using primary care facilities
as USCs, particularly public ones, appeared to increase care accessibility, but it still should
be strengthened to better address patients’ health care needs.

Keywords: usual source of care, cardiovascular disease, health care utilization, primary care, China

Abbreviations: CVD, Cardiovascular Disease; USC, Usual Source of Care; WHO, World Health Organization; SAGE, Study on
Global AGEing and Adult Health; BMI, Body Mass Index; ADL, Activities of Daily Living; IADL, Instrumental Activities of
Daily Living; IPTW, Inverse Probability of Treatment Weighting.
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INTRODUCTION

Population ageing is considered to be challenging for most
countries in the world, particularly for China - the country
with the world’s largest aging population [1, 2]. In China, the
elderly population is estimated to rise to 400 million, accounting
for 26.9% of the total population by 2050 [3]. With the accelerated
population aging, the incidence and burden of non-
communicable diseases (NCDs) have continued to increase in
China. The prevalence rate of NCD increased from 157.4%o to
342.9%o from 2008 to 2018 [4]. According to the World Health
Organization (WHO), about 68.6% of the disease burden is
attributable to NCD, China’s rapid population aging is
expected to increase the NCD burden by at least 40% by
2030 if the NCD is not controlled effectively [5].

Cardiovascular disease (CVD) as the main NCD constitutes
the leading cause of death globally, representing 32% of all global
deaths as well as being the cause of more than 40% of deaths in the
Chinese population [6-8]. Over the past decades, the prevalence
and mortality of CVD have increased dramatically in China.
According to recent research, the prevalence cases of CVD
increased from 40.57 million in 1990 to 93.81 million in 2016,
and the age-standardized prevalence of CVD rose from 5,266 to
6,037 per 100,000 in the same time period. Meanwhile, the
mortality rate increased from 174 to 309.33 per 100,000 in
rural areas and from 213 to 265.11 per 100,000 in urban areas
[9]. As the major NCD in China, CVD has posed unprecedented
challenges to Sustainable Development Goals (SDG target 3.4) as
well as NCD prevention and control in China.

Usual source of care (USC) is conceptualized as a regular place
(doctor’s office, clinic, health center, or other places) or medical
professional that a person visits most often for health care when
needed [10]. A growing body of literature suggests that having a
USC is associated with improved access to health care, decreased
medical expenditures, appropriate preventive and treatment
services for chronic conditions, and lower rates of unmet
health needs [11-14]. Within the current health care delivery
system, Chinese patients have several choices of USC: public
hospitals and primary care facilities, which are the main health
care providers [15]. Most public hospitals are owned by the
government, with revenues derived from government subsidy
(8.97% of their total revenues) and health care fees [16]. They are
perceived to have higher capacity (including adequate numbers of
health care professionals, high level medical equipment and
technology) at a higher price and provide both specialist and
primary care [17]. Primary care facilities, including township
health centers, community health centers, public clinics, and
private clinics, are regarded as the health care system
gatekeepers and are responsible for delivering primary care
and public health services. They are predominantly subsidized
by the government, with the exception of private clinics, and
provide care at a lower cost, but have limited health care
capacity [17].

The role of community-based primary care in the prevention
and control of CVD has been emphasized in many countries. For
example, the American Heart Association Guide for Improving
Cardiovascular Health at the Community Level recommends
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implementing prevention and treatment at the community
level [18]. The 2016 European Guidelines on CVD Prevention
in Clinical Practice highlight the role of primary care in CVD
prevention and management and suggest that the general
practitioner should be at the core of long-term health care
provision [19]. To reduce health disparities between different
populations, the Korean government has proposed to implement
a community-based health care services program for chronic
disease patients [20]. From 2009 to date, the Chinese government
has enacted a series of health policies to build primary care
capacity, such as family-doctor-contract services system, to
provide basic clinical care, public health services, and health
management services for the residency, especially for chronic
disease patients.

Primary care facilities are supposed to be the optimal USC for
NCD patients in China. However, a recent study found that
Chinese patients with chronic disease preferred hospitals as their
health care providers [21, 22]. Studies have also revealed that
health care utilization was different among different medical
institutions. For example, one study of stroke patients
indicated that the annual number of stroke-related outpatient
visits (primary: 0.42, secondary: 0.59, tertiary: 0.41) and hospital
admissions (primary: 0.13, secondary: 0.33, tertiary: 0.34) per
patient in primary care facilities were fewer than that in hospitals
[23]. In addition, variations in costs tended to be driven by the
level of medical institutions [22]. Patients with stroke in hospitals
incurred higher costs per outpatient visit (primary: 339 yuan,
secondary: 421 yuan, tertiary: 533 yuan) and hospital admission
(primary: 6,262 yuan, secondary: 9,250 vyuan, tertiary:
18,374 yuan) than that in primary care facilities [23].

Although the benefit of the USC has been widely recognized
internationally, few studies have been conducted in China,
especially on CVD. Based on the data collected by the WHO
from eight provinces in China, our study aimed to compare
health care utilization in three types of USCs among the elderly
with CVD. Our study complements existing research on the USC
and fills the gap in knowledge regarding the difference in health
care utilization in different USCs among the elderly living with
CVD. This study has important implications for broader chronic
disease management in China.

METHODS

Data Source

The WHO Study on global AGEing and adult health (SAGE) is a
longitudinal study with nationally representative samples of
people aged >50years old and comparison samples of people
aged 18-49 in six low- and middle-income countries, including
China [24-27]. Based on the multi-stage cluster sampling design,
face-to-face  interviews  combined  with  standardized
questionnaires were conducted to collect information on
socio-demographic characteristics, health risk factors, chronic
conditions, health service utilization, and patient responsiveness.
The sampling procedure in China consisted of four steps. Step 1:
31 provinces were divided into eastern, central, and western areas
in terms of geographic area and socioeconomic level. Step 2:
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Shanghai, Zhejiang, Guangdong, and Shandong from the eastern
area, Hubei and Jilin from the central area, Yunnan and Shaanxi
from the western area were randomly selected. Step 3: one county
in the rural area and one district in the urban area from national
Death Surveillance Points in each province were selected. Step 4:
Four townships or communities per country/district, two villages
or enumeration areas per township/community, two residential
blocks per village/enumeration area, and 42 households per
residential block were selected. A total of eight provinces,
16 strata, 64 townships/communities, 128 villages/enumeration
areas, 256 residential blocks, and 10,752 households were
sampled. All persons in these households were invited to
participate in the survey. Finally, 14,811 participants
(1,636 individuals aged 18-49 and 13,175 individuals aged
50 years and above) were included, with an overall response
rate of 93%.

Study Population

This is a secondary analysis using the WHO SAGE-China data.
We selected our study population in the following steps. First,
4,150 participants aged 50 years old and over with CVD (stroke,
angina, and hypertension) were selected. Second, only
participants who reported their USC as public hospitals or
primary care facilities were selected. Over 92.27% of
respondents in the WHO SAGE-China survey reported their
USC as either public hospitals or primary care facilities.
Respondents with missing values in key covariates (gender,
age, and education) were included since covariates had
nonzero measurement values in at least 80% [28]. In total,
3,340 eligible participants who were 50 years old and above,
had CVD, and reported their USC as either public hospitals or
primary care facilities were included in our final analysis. Of note,
the participants in the WHO SAGE-China study were selected
using a randomized sampling method, and inverse probability of
treatment weighting (IPTW) on the propensity with survey
weighting was adopted to estimate the difference in health
care utilization among different types of USCs. Therefore, our
results can provide useful information for the whole patient
population 50 years old and above living with CVD in China.

Measurements

Outcome Measure

Three indicators were used to measure health care utilization: 1)
the number of outpatient visits, which was measured using the
question: “In total, how many times did you receive health care or
consultation in the last 12 months?”; 2) the number of hospital
admissions, which was measured with the question: “Over the last
12 months, how many times were you a patient in a hospital/long-
term care facility for at least one night?”; and 3) unmet health
needs, based on the question: “The last time you needed health
care, did you get health care?”, was recorded as a “yes” or “no.”

Usual Source of Care

From the WHO SAGE Survey, the USC was measured by one
item: “Thinking about health care you needed in the last 3 years,
where did you go most often when you felt sick or needed to
consult someone about your health?” As mentioned above, only
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participants who reported public hospitals or primary care
facilities as their USC were selected. Primary care facilities
included both public and private clinics by ownership.

Control Variables

We selected control variables for our regression models mainly
based on Andersen’s Behavioral Model while considering
previous relevant studies [29]. In our analysis, factors that
influenced health care utilization were grouped into three
categories. 1) Predisposing factors: gender, age, marital status,
and education. Age was divided into four groups: 50-59 years old,
60-69 years old, 70-79 years old, and 80-plus years old. Marital
status was dichotomized into single versus current
partnership. Education was split into four categories: illiterate,
primary school, secondary school, and high school or above. 2)
Enabling factors: residency, insurance status, and income
quintile. Residency included urban and rural. Insurance status
was a binary variable: yes or no. Income quintile was broken up
into five categories: quintile 1 represented the poorest household
category and quintile 5 represented the richest household
category, which was based on a possession of a set of
household assets and a number of dwelling characteristics. 3)
Need factors: body mass index (BMI), activities of daily living
(ADLs), instrumental activities of daily living (IADLs),
depression, and multimorbidity. BMI was defined as four
grades: underweight, normal weight, overweight, and obesity
according to the body mass index using the WHO criteria
[30]. ADLs consisting of 16 items were classified as a
dichotomous variable according to whether participants
reported limitation in one and above ADLs (yes) and 0 (no)
otherwise. IADLs using 5 items were grouped into a binary
variable (no or yes): no deficiency (less than or equal to
3 limitations) and having deficiency (more than 3 limitations).
Depression (yes or no), derived from 18 items, was used to
measure one’s mental health. People were asked if they had
been diagnosed with any of the following chronic diseases:
angina, arthritis, stroke, diabetes, chronic lung disease, asthma,
depression, and hypertension. Based on the number of chronic
diseases, multimorbidity variable was divided into two categories:
no (one) and yes (two and above) [31].

Statistical Analysis

The data analysis was conducted in March 2023. Descriptive
statistics were used to report participant characteristics. Chi-
square tests were applied to examine the differences in
participant characteristics with different USC.

Then, outcome indicators, including the number of
outpatient visits and hospital admissions, and unmet health
needs, were used to divide the whole population into three
samples. For example, 3,313 patients who responded to
question 1 of the outcome measure (in total, how many
times did you receive health care or consultation in the last
12 months), were regarded as the outpatient sample set. Thus,
six different regression models were created, two for
each sample.

Next, IPTW on the propensity score in combination with
survey weighting was performed to control for differences in
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TABLE 1 | Distribution of participant characteristics by different types of USCs. (China, 2010).

Characteristics Total (n = 3,340)

Gender

Male 1,433 (42.90) 977 (44.47)

Female 1907 (57.10) 1,220 (55.53)
Age

50-59 years old 979 (29.31) 605 (27.54)

60-69 years old 1,097 (32.84) 694 (31.59)

70-79 years old 1,006 (30.12) 710 (32.32)

>80 years old 257 (7.72) 188 (8.56)
Marital status

Single 631 (18.90) 404 (18.40)

Current partnership 2,707 (81.10) 1,792 (81.60)
Education

lliterate 826 (24.73) 438 (19.94)

Primary school 1,136 (34.01) 671 (30.54)

Secondary school 663 (19.85) 485 (22.8)

High school or above 715 (21.41) 603 (27.45)
Residency

Urban 2,079 (62.25) 1,655 (75.33)

Rural 1,261 (37.75) 542 (24.67)
Insurance

No 427 (12.87) 284 (13.05)

Yes 2,891 (87.13) 1,893 (87.95)
Income quintile

Poorest 560 (16.86) 259 (11.88)

Q2 565 (17.01) 290 (13.30)

Q3 674 (20.30) 457 (20.96)

Q4 772 (23.25) 562 (25.78)

Richest 750 (22.58) 612 (28.07)
BMI

Underweight 77 (2.31) 47 (2.14)

Normal weight 1,666 (49.88) 1,099 (50.02)

Overweight 1,164 (34.85) 762 (34.68)

Obesity 433 (12.96) 289 (13.15)
ADLs

No 930 (27.84) 654 (29.77)

Yes 2,410 (72.16) 1,543 (70.23)
IADLs

No 2,987 (89.43) 1,996 (90.85)

Yes 353 (10.57) 201 (9.15)
Depression

No 3,266 (97.78) 2,156 (98.13)

Yes 74 (2.22) 41 (1.87)
Multimorbidity

No 1,413 (42.31) 859 (39.10)

Yes 1927 (57.69) 1,338 (60.90)

Distribution reported excludes those with missing data.
Ap-value based on Chi-square test.

Public hospitals (n = 2,197)

Private clinics (n = 524) Public clinics (n = 619) p-value®
197 (37.60) 259 (41.84) 0.014
327 (62.40) 360 (58.16)

191 (36.45) 183 (29.56) <0.001
185 (35.31) 218 (35.22)
116 (22.14) 180 (29.08)
32 (B.11) 38 (6.14)
118 (22.52) 109 (17.64) 0.065
406 (77.48) 509 (82.36)
208 (39.69) 180 (29.08) <0.001
214 (40.84) 251 (40.55)
75 (14.31) 103 (16.64)
27 (6.15) 85 (13.73)
167 (31.87) 257 (41.52) <0.001
357 (68.13) 362 (58.48)
105 (20.04) 38 (6.16) <0.001
419 (79.96) 579 (93.84)
179 (34.23) 122 (19.74) <0.001
156 (29.83) 119 (19.26)
85 (16.25) 132 (21.36)
76 (14.53) 134 (21.68)
27 (56.16) 111 (17.96)
15 (2.86) 15 (2.42) 0.307
277 (52.86) 290 (46.85)
177 (33.78) 225 (36.35)
55 (10.50) 89 (14.38)
99 (18.89) 177 (28.59) <0.001
425 (81.11) 442 (71.41)
454 (86.64) 537 (86.75) 0.001
70 (13.36) 82 (13.25)
506 (96.56) 604 (97.58) 0.084
18 (3.44) 15 (2.42)
259 (49.43) 295 (47.66) <0.001
265 (50.57) 324 (52.34)

USC, usual source of care; BMI, body mass index; ADLs, activities of daily living; IADLs, instrumental activities of daily living limitation; n, number.

individuals’ characteristicc when comparing health care
utilization among different types of USCs. IPTW combing
survey weighting not only can yield unbiased effect estimates,
but also can generalize the estimated effect to older people with
CVD in China [32-34]. Firstly, logistic regression model using
the survey weight as one of the covariates was built to estimate the
propensity scores. Secondly, the balance of propensity scores
across different USCs and the balance of covariates across
different USCs within blocks of propensity scores were
assessed. As a result, the mean propensity scores were not
different for USC, and the balancing property for covariates

was balanced in all blocks. Thirdly, the IPTW combing survey
weighting was built to conduct the propensity score weight. After
weighting, the different USCs in six models were balanced in the
weighted  samples  (standardized  differences in the
weighted samples <10%).

Afterward, considering the over-dispersed distribution of the
number of outpatient visits and hospital admissions,
multivariable negative binomial regression models with the
calculation of robust standard errors were built to compare
the outpatient and inpatient health care utilization among
different USCs. As the unmet health needs were a binary
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TABLE 2 | Health care utilization by different types of USCs. (China, 2010).

Care Utilization in Different Organizations

Health care utilization Total usc p-value Total usc p-value
Public Primary care Private Public
hospitals facilities clinics clinics
Number of outpatient visits® (mean, SD) 5.33 6.25 (11.86) 3.58 (6.46) <0.001  3.56 (6.46) 2.50 (4.81) 4.49 (7.46) <0.001
(10.40)
Number of hospital admissions® 0.27 (0.62) 0.31 (0.66) 0.18 (0.52) <0.001 0.18 (0.52) 0.20 (0.49) 0.17 (0.54) 0177
(mean, SD)
Unmet health needs® (n, %) 216 (6.48) 92 (4.20) 124 (10.88) <0.001 123 84 (16.15) 39 (6.32) <0.001
(10.82)

“Rank sum test was used.
PChi-square test was used.
USC, usual source of care; SD, standard deviation; n, number.

variable (yes/no), a multivariable logistic regression model was
constructed.

Finally, to explore the differential effect in population groups,
we did subgroup analyses stratified by residency, using the same
regression analyses. The results were consistent with the findings
of our main analysis. Statistical significance was set at p < 0.05.
The data analysis was conducted using STATA version 15.1.

RESULTS

Participant Characteristics

Of 3,340 CVD patients in our study, 2,197 (65.78%) identified
public hospitals as their USC, whereas 619 (18.53%) identified
public clinics as their USC, and 524 (15.69%)—private clinics.
Table 1 provides a detailed description of the socio-demographic
characteristics of these patients. Female participants were less
likely to choose public hospitals and public clinics as their USC
(55.53% and 58.16%, respectively, compared with 62.40%
choosing private clinics). Older participants tended to choose
public hospitals and public clinics as their USC (72.46% and
70.44%, respectively, vs. 63.55% choosing private clinics).
Participants with high school or above education tended to
use public hospitals (27.54%) as their USC, compared with
those using public clinics (13.73%) and private clinics (5.15%).
Urban residents preferred to visit public hospitals (75.33%)
compared with public clinics (41.52%) and private clinics
(31.87%). Most participants who wused public hospitals
(86.95%) and public clinics (93.84%) as their USC had higher
health insurance coverage rates than those reporting private
clinics (79.96%) as their USC. Nearly one-third of participants
(28.07%) who used public hospitals as their USC were in the
richest income quintile, while more participants using private
clinics (34.23%) and public clinics (19.74%) were in the poorest
income quintile. Most participants who usually visited private
clinics for health care had ADLs (81.11%) and IADLs (13.36%)
compared with those visiting public hospitals (ADLs:70.23%;
IADLs:9.15%) and public clinics (ADLs:71.41%; IADLs:
13.25%). The multimorbidity rate was the highest in public
hospitals (60.90%) than in private clinics (50.57%) and public
clinics (52.34%). There were no obvious differences by marital

status, BMI, and depression among participants with different
USC. The baseline characteristics in outpatient, inpatient, and
unmet health needs samples among different types of USCs are
presented in the Appendices (Supplementary Tables S1-S5).

Health Care Utilization by Type of USC

Information on health care utilization by different types of USCs
is displayed in Table 2. Patients using public hospitals as their
USC had more outpatient visits and hospital admissions, but a
lower likelihood of unmet health needs (mean [SD] outpatient
visits, 6.25 [11.86]; mean [SD] hospital admissions, 0.31 [0.66];
number [proportion] unmet health needs, 92 [4.20]) than those
using primary care facilities (mean [SD] outpatient visits,
3.58 [6.46]; mean [SD] hospital admissions, 0.18 [0.52];
number [proportion] unmet health needs, 124 [10.88]).
Further analysis of primary care facilities indicated that
patients identifying public clinics as their USC tended to
report more outpatient visits and a higher likelihood of unmet
health needs (mean [SD] outpatient visits, 4.49 [7.46]; number
[proportion] unmet health needs, 39 [6.32]) than those using
private clinics (mean [SD] outpatient visits, 2.50 [4.81], number
[proportion] unmet health needs, 84 [16.15]).

We conducted further analysis to determine the distribution of
the rate of outpatient visits, hospitalization, and unmet health
needs for different types of USCs by age, given that age is an
important determinant of CVD, USC, and health care utilization
(Figures 1A-C, 2A-C). The number of outpatient visits and
hospital admissions was redefined as “yes” or “no” to calculate the
health care utilization rate. In general, the outpatient visits,
hospitalization, and unmet health needs rates for participants
aged 50 years old and over with CVD were 64.43%, 22.33%, and
6.48% respectively. Older patients using public hospitals as their
USC had higher outpatient visits and hospitalization rates, and
lower unmet health needs rates compared with those using
primary care facilities as their USC. Further analysis at the
level of primary care facilities revealed that older patients
using public clinics as their USC tended to report higher
outpatient visits and lower unmet health needs rates compared
with those using private clinics as their USC. However, there were
no obvious differences in hospitalization rates between public
clinics and private clinics in this age group.
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A Outpatient visits rate 2

Age group (years)

USC, usual source of care.

B Hospitalization rate 2

C Unmet health needs rate
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2 The number of outpatient visits and hospital admissions was redefined as “yes” or “no” to calculate the health care utilization rate.

FIGURE 1 | Trend of health care utilization by age and USC (public hospitals and primary care facilities). (China, 2010).
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2 The number of outpatient visits and hospital admissions was redefined “yes” or “no” to calculate the health care utilization rate.
USC, usual source of care.

FIGURE 2 | Trend of health care utilization by age and USC (private clinics and public clinics) (China, 2010).

TABLE 3 | Multivariable regression analysis for the health care utilization by different types of USCs after weighting. (China, 2010).

Unmet health needs model

Characteristics Outpatient visits model Hospital admissions model
IRR (95% Cl) p-value IRR (95% CI)

USC (ref. = public hospital)®

Primary Care Facility 0.955 (0.708, 1.289) 0.761 0.507 (0.413, 0.623)

USC (ref. = Private clinics)®

Public clinics 2.188 (1.630, 2.939) <0.001 0.817 (0.566, 1.180)

2Using public hospitals and primary care facilities as the USC.
bUsing private clinics and public clinics as the USC.
USC, usual source of care; IRR, adjusted relative rate; OR, odds ratio.

p-value OR (95% CI) p-value
<0.001 1.657 (1.108, 2.478) 0.015
0.274 0.728 (0.416, 1.274) 0.259
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The standardized differences in both unweighted and
weighted samples were shown in Supplementary Tables
86, S7 in the Appendices. After IPTW combing with
sampling weight, the standardized differences of covariates
between public hospitals and primary care facilities, private
clinics and public clinics were less than 10%, which denoted
that the baseline characteristics between different USCs
were balanced.

Table 3 displays the results of multivariable regression
using weighted data. The differences between public hospitals
and primary care facilities in terms of hospital admissions
and unmet health needs were statistically significant. The
probability of unmet health needs for patients using primary
care facilities as their USC was higher (OR = 1.657, 95% CI =
1.108, 2.478), but the number of hospitals admissions (IRR =
0.507, 95% CI = 0.413, 0.623) was lower compared with
patients using public hospitals as their USC. Table 3 also
contains the results of multivariable regression between USC
(private clinics and public clinics) and health care utilization
using weighted data. Compared with individuals who used
private clinics as their USC, individuals who used public
clinics as their USC had more outpatient visits (IRR = 2.188,
95% CI = 1.630, 2.939). There were no statistically significant
differences in hospital admissions and unmet health needs.
Additionally, our study distinguished patients residing in
urban and rural areas and compare the health care
utilization in three types of USCs among two groups of
patients (Supplementary Table S8 in the Appendices).
The correlation between USCs and health care utilization
appeared to be similar across urban and rural areas, except for
the correlation between public clinics, private clinics, and
inpatient care utilization.

DISCUSSION

This study compared the health care utilization in three types of
USCs among Chinese CVD patients aged 50 and over. We found
that nearly 70% of older participants with CVD chose public
hospitals as their USC rather than primary care facilities. When it
comes to health care utilization, the elderly CVD patients using
primary care facilities as their USC generally had fewer hospital
admissions, but a higher probability of unmet health needs
compared with those using public hospitals as their USC. At
the primary care level, the elderly CVD patients identifying public
clinics as their USC had more outpatient visits compared with
those using private clinics as their USC. Using primary care
facilities as the USC, particularly public primary care facilities,
appeared to increase access to health care to a certain extent.
Our data indicated that nearly 70% of older CVD patients
choose public hospitals as their USC rather than primary care
facilities, which is consistent with a prior study conducted in
China that 69.63% of heart failure patients choose hospitals to
receive treatment in preference to primary care facilities [35].
Even China has made remarkable progress in strengthening
primary health care, however, the quality of primary health
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care is still deemed poor, resulting in patients bypassing
primary care facilities and seeking health care from hospitals
for chronic conditions [36-38]. This preference for hospitals was
contrary to international recommendations to prevent and
control CVD at the level of primary care facilities [18-20].
The Chinese government still needs to struggle to ensure
the quality of primary health care in NCD prevention
and control.

Health care was largely underused by CVD patients,
particularly outpatient services. In our study, more than one-
third of patients had not been treated as outpatients in the past
year, and less than a quarter of patients had been hospitalized
over the past year. Meanwhile, the mean number of outpatient
visits per year was 5.33 times, which was lower than that
suggested in the Chinese guidelines for hypertension
management, of once every two or four weeks, particularly for
patients with poorly controlled blood pressure [39]. Other clinical
guidelines also require regular monitoring of blood lipids and
medications for patients with CVD in prevention [40, 41]. This
underuse might lead to poorly adhering to treatment guidelines,
then increase hospitalization and health care cost [42].

In the analysis of public hospitals and primary care facilities as
USC, we found that patients using primary care facilities as their
USC had fewer hospital admissions than those who adopted
public hospitals as their USC, and the difference in outpatient
visits was not significant. These results suggested that primary
health care fulfilled certain functions in increasing access to
health care in older patients with CVD, which is likely to
reflect the achievement of China’s primary health care system
reform with core responsibilities in preventing and managing
chronic disease [38, 43]. This finding can support the utilization
of primary care facilities as the USC to prevent and control CVD.
However, among elderly people with CVD, those who used
primary care facilities as their USC had a comparatively
higher probability of unmet health needs than those using
public hospitals as their USC. This difference in unmet health
needs can be explained by the quality of health care provided in
these medical institutions [44, 45]. Public hospitals, in terms of
service capacity (including the availability of health professionals
and equipment) and diagnoses of severe or complex diseases,
have relatively high quality [17, 31]. In comparison, although
some progress has been made with increased financial
investments in primary care, primary care facilities frequently
struggle with structural characteristics, incentives and policies,
and other serious challenges, widespread gaps in the quality of
primary health care still exist [36, 38, 46]. One study revealed that
for patients with dysentery or unstable angina symptoms, village
doctors completed only 18% of the suggested questions and
correctly diagnosed only 26% of patients’ conditions [47].
Multimorbidity may also be associated with this difference in
health care utilization between public hospitals and primary care
facilities. Several studies have shown that multimorbidity has a
significant influence on the likelihood of accessing health care,
particularly for individuals living with CVD [48-50]. In our
study, no matter whether patients choose public hospitals or
primary care facilities as their USC, more than half of them
suffered from multimorbidity. Due to the difference in quality of
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care, public hospitals could better meet their health care needs
than primary care facilities.

At the primary health care level, we found that those who
chose public clinics as their USC had more outpatient visits
than those who used private clinics as their USC. This gap
seems to be largely mediated by the quality of primary health
care. A national study conducted in China, aiming to rate the
care quality of public and private clinics based on patient-
perceived quality, revealed that public clinics were rated more
favorably in prompt attention, communication, autonomy,
dignity, and confidentiality [31]. In the current health
system reform, in addition to increasing substantial
financial investment and infrastructure building in primary
health care, the Chinese government also encourages
partnerships between hospitals and primary care facilities,
especially public primary care facilities, such as establishing
integrated health care delivery system based on primary health
care, to strengthen local primary health care capacity and
hence prevent and manage chronic diseases [36, 38].
Previous research also demonstrated that private primary
care facilities tended to be poorly regulated and suffered
from low quality of prescribing, which was related to
limited government subsidies, limited availability of
essential medicines, and their for-profit orientation [31, 51,
52]. Moreover, higher public trust and stronger preference for
public primary health care facilities might be considered a
factor influencing health care utilization [31, 51]. A previous
study in three Chinese provinces showed that only 8% of
individuals stated that physicians in private clinics had
better skills than that in public clinics, and just 29% of
individuals reported they would prefer to see a private
doctor than a public doctor [51]. Thus, compared with
private clinics, public clinics have a higher quality of
continuity and coordination in CVD management with a
higher degree of trust, leading to greater utilization of
outpatient services by patients who identified public clinics
as USC. Notably, in China, progress has been made toward the
prevention and control of NCD in public primary health care,
but substantial opportunities for primary health care
improvement remain.

Our findings have important policy implications for CVD
prevention and control. Firstly, although primary care facilities,
as USC, play a certain role in increasing access to health care in
older patients with CVD, suboptimal quality persists. It is
necessary to call upon the government to pay more attention
to the improvement of primary care quality. More health care
resources, especially highly qualified health care workers, should
be allocated to primary care facilities to narrow the capacity gap
between primary care facilities and hospitals [37, 38, 53].
Secondly, primary care facilities are at a disadvantage in the
tiered health care delivery system, which rendered them difficult
to function as gatekeepers. It is essential to strengthen the
coordination between primary care facilities and hospitals to
establish an integrated delivery system, such as improving the
bidirectional referral mechanism, changing the provider payment
mechanism to pay according to the size of the population served
and the quality of care delivered, integrating and sharing
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electronic patients’ records [38]. Thirdly, to shift citizens’
health care demands toward primary health care, the Chinese
government should consider organizing large-scale health
education activities to improve nationwide understanding of
primary health care function and its importance in the
prevention and control of NCD, thereby guiding citizens to
develop appropriate health care seeking behaviors [36].

This study has several limitations. First, the SAGE-China data
did not cover all types of CVDs. Further studies analyzing the
relationship between USC and health care utilization among
patients with other CVD are needed. Second, our study used
cross-sectional data in 2010 because the second round
(2014-2015) of SAGE-China data is still in the process of
collation and not available. We could not infer causality
between USC and health care utilization. However, Although
the data is relatively old, residents’ health care utilization pattern
has not changed significantly in the past years [15, 36, 46]. The
outpatient visits and hospital admissions at primary care facilities
(outpatient visits: 61.72% in 2009, 50.2% in 2021; hospital
admissions: 31.01% in 2009, 14.5% in 2021) kept decreasing
relative to those at hospitals (outpatient visits: 34.97% in 2009,
45.8% in 2021; hospital admissions: 64.3% in 2009, 81.5% in
2021) from 2009 to 2021. Moreover, the multistage cluster
sampling design and using IPTW with survey weighting could
help us generalize the estimated effect to the elderly with CVD in
China. Considering these reasons, we maintain that our analysis
still could provide new insight into CVD prevention and control
for the whole elderly population in China. Third, China has
established a three-tier health care delivery system containing
tertiary hospitals, secondary hospitals, and primary care facilities.
In our study, USC was divided into two categories: public
hospitals and primary care facilities. We could not clearly
distinguish whether the public hospital is a secondary hospital
or a tertiary hospital. Further research could compare the health
care utilization among different health facility level.

Conclusion

Our results demonstrated that there was a significant difference in
inpatient care utilization and unmet health care needs between
primary care facilities and public hospitals. Also, the difference in
outpatient care utilization between public and private clinics was
found. Primary health care facilities, especially public primary
care facilities, fulfilled certain functions in increasing access to
health care among the elderly with CVD. But primary care
facilities still offer certain deficiencies in terms of meeting
patients’ health care needs compared with public hospitals. In
the context of China, public primary care facilities may be the
optimal USC for the public living with chronic disease, but the
quality of care needs to be further strengthened, which is
consistent with China’s health care system reform priorities.

AUTHOR CONTRIBUTIONS

TX and WW contributed to the study design and the conception.
TX contributed to the data analysis and the manuscript. EL and
WW contributed to interpreting the data and giving suggestions.

Int J Public Health | Owned by SSPH+ | Published by Frontiers

January 2024 | Volume 68 | Article 1606103



Xu et al.

ZZ and XW provided comments to revise this paper. All authors
read and approved the final manuscript.

FUNDING

This study was supported by China Scholarship Council
(202106280154).

CONFLICT OF INTEREST

The authors declare that they do not have any conflicts of interest.

REFERENCES

1. Wu L, Huang Z, Pan Z. The Spatiality and Driving Forces of Population
Ageing in China. PLOS ONE (2021) 16(1):€0243559. doi:10.1371/journal.pone.
0243559

2. United Nations. 2022 Revision of World Population Prospects (2019).

3. Fang EF, Scheibye-Knudsen M, Jahn HJ, Li J, Ling L, Guo HW, et al. A
Research Agenda for Aging in China in the 21st Century. Ageing Res Rev
(2015) 24:197-205. doi:10.1016/j.arr.2015.08.003

4. China Health Statistical Yearbook Committee. China Health Statistical
Yearbook in 2021 (2021).

5. Wang S, Marquez P, Langenbrunner J, Niessen L, Suhrcke M, Song F. Toward
a Healthy and Harmonious Life in China: Stemming the Rising Tide of Non-
Communicable Diseases (2012).

6. World Health Organization. Cardiovascular Diseases (2021).

7. Liu S, Li Y, Zeng X, Wang H, Yin P, Wang L, et al. Burden of Cardiovascular
Diseases in China, 1990-2016: Findings From the 2016 Global Burden of
Disease Study. JAMA Cardiol (2019) 4(4):342-52. doi:10.1001/jamacardio.
2019.0295

8. Zhao D, Liu J, Wang M, Zhang XG, Zhou MG. Epidemiology of
Cardiovascular Disease in China: Current Features and Implications. Nat
Rev Cardiol (2019) 16(4):203-12. doi:10.1038/s41569-018-0119-4

9. Hu S, Gao R, Liu L, Zhu M, Wang W, Wang Y, et al. Summary of the 2018
Report on Cardiovascular Diseases in China. Chin Circ ] (2019) 34(3):209-20.
doi:10.3969/j.issn.1000-3614.2019.03.001

10. AHRQ Data Tools. Medical Expenditure Panel Survey (MEPS) Topics: Usual
Source of Care. Washington, D.C., United States: US Department of Health &
Human Services (2021).

11. Winters P, Tancredi D, Fiscella K. The Role of Usual Source of Care in
Cholesterol Treatment. ] Am Board Fam Med (2010) 23(2):179-85. doi:10.
3122/jabfm.2010.02.090084

12. Spatz ES, Ross JS, Desai MM, Canavan ME, Krumholz HM. Beyond Insurance
Coverage: Usual Source of Care in the Treatment of Hypertension and
Hypercholesterolemia. Data From the 2003-2006 National Health and
Nutrition Examination Survey. Am Heart ] (2010) 160(1):115-21. doi:10.
1016/j.ahj.2010.04.013

13. Fullerton CA, Witt WP, Chow CM, Gokhale M, Walsh CE, Crable EL, et al.
Impact of a Usual Source of Care on Health Care Use, Spending, and Quality
Among Adults With Mental Health Conditions. Adm Pol Ment Health Ment
Health Serv Res (2018) 45(3):462-71. doi:10.1007/s10488-017-0838-6

14. Nothelle SK, Boyd C, Sheehan O, Wolff JL. Factors Associated With Loss of
Usual Source of Care Among Older Adults. Ann Fam Med (2018) 16(6):
538-45. doi:10.1370/afm.2283

15. Zhou ZL, Zhao YX, Gao JM. Evaluating the Effect of Hierarchical Medical
System on Health Seeking Behavior: A Difference-In-Differences Analysis in
China. Soc Sci Med (2021) 268, 113372. doi:10.1016/j.socscimed.2020.113372

16. National Health Commission of the People’s Republic of China. Chinese
Health Statistical Yearbook 2021 (2021).

17. Qian DF, Lucas H, Chen JY, Xu L, Zhang YG. Determinants of the Use of
Different Types of Health Care Provider in Urban China: A Tracer Illness

Care Utilization in Different Organizations

ACKNOWLEDGMENTS

We extended our appreciation to the WHO Study on SAGE for
providing the secondary data and Svetlana providing comment
for our statistical analysis.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at:
https://www.ssph-journal.org/articles/10.3389/ijph.2023.1606103/
full#supplementary-material

Study of URTI. Health Policy (2010) 98(2-3):227-35. doi:10.1016/j.healthpol.
2010.06.014

18. Pearson TA, Palaniappan LP, Artinian NT, Carnethon MR, Criqui MH,
Daniels SR, et al. American Heart Association Guide for Improving
Cardiovascular Health at the Community Level, 2013 Update A Scientific
Statement for Public Health Practitioners, Healthcare Providers, and Health
Policy Makers. Circulation (2013) 127(16):1730-53. doi:10.1161/CIR.
0b013e31828f8a94

19. Piepoli MF, Hoes AW, Agewall S, Albus C, Brotons C, Catapano AL, et al.
2016 European Guidelines on Cardiovascular Disease Prevention in Clinical
Practice: The Sixth Joint Task Force of the European Society of Cardiology and
Other Societies on Cardiovascular Disease Prevention in Clinical Practice
(Constituted by Representatives of 10 Societies and by Invited Experts)
Developed With the Special Contribution of the European Association for
Cardiovascular Prevention & Rehabilitation (EACPR). Atherosclerosis (2016)
252:207-74. doi:10.1016/j.atherosclerosis.2016.05.037

20. Han KT, Kim S. Regional Prevalence of Dyslipidemia, Healthcare Utilization,
and Cardiovascular Disease Risk in South Korean: A Retrospective Cohort
Study. Int ] Environ Res Public Health (2021) 18(2):538. doi:10.3390/
ijerph18020538

21. Yu W, Li M, Ye F, Xue C, Zhang L. Patient Preference and Choice of
Healthcare Providers in Shanghai, China: A Cross-Sectional Study.
BM]J Open (2017) 7(10):e016418. doi:10.1136/bmjopen-2017-016418

22. Zhang H, Yin Y, Zhang C, Zhang D. Costs of Hospitalization for Stroke From
Two Urban Health Insurance Claims Data in Guangzhou City, Southern
China. BMC Health Serv Res (2019) 19(1):671. doi:10.1186/s12913-019-4530-2

23. Zhu D, Shi X, Nicholas S, Chen S, Ding R, Huang L, et al. Medical Service
Utilization and Direct Medical Cost of Stroke in Urban China. Int ] Health Pol
Manag (2020) 11:277-86. doi:10.34172/ijhpm.2020.111

24. Kowal P, Chatterji S, Naidoo N, Biritwum R, Fan W, Ridaura RL, et al. Data
Resource Profile: The World Health Organization Study on Global AGEing
and Adult Health (SAGE). Int ] Epidemiol (2012) 41(6):1639-49. doi:10.1093/
ije/dys210

25. Fan W, Yong J, Keqin R, Juncheng Q, Kowal P. China: Study on Global AGEing
and Adult Health (SAGE) Wave 1 National Report (2015).

26. Fong JH, Feng Q. Toileting Disability Among Older Adults in China and Role
of Environmental Factors. ] Aging Health (2021) 33(10):852-64. doi:10.1177/
08982643211015026

27. Zhang H, Wang W, Haggerty ], Schuster T. Predictors of Patient Satisfaction
and Outpatient Health Services in China: Evidence From the WHO SAGE
Survey. Fam Pract (2020) 37(4):465-72. doi:10.1093/fampra/cmaa011

28. Bijlsma S, Bobeldijk L, Verheij ER, Ramaker R, Kochhar S, Macdonald IA, et al.
Large-Scale Human Metabolomics Studies: A Strategy for Data (Pre-)
Processing and Validation. Anal Chem (2006) 78(2):567-74. doi:10.1021/
ac051495;

29. Andersen RM. Revisiting the Behavioral Model and Access to Medical Care:
Does It Matter? ] Health Soc Behav (1995) 36(1):1-10. doi:10.2307/2137284

30. World Health Organization. Obesity: Preventing and Managing the Global
Epidemic: Report of a WHO Consultation on Obesity (2000).

31. Wang WH, Maitland E, Nicholas S, Loban E, Haggerty J. Comparison of
Patient Perceived Primary Care Quality in Public Clinics, Public Hospitals and

Int J Public Health | Owned by SSPH+ | Published by Frontiers

January 2024 | Volume 68 | Article 1606103


https://www.ssph-journal.org/articles/10.3389/ijph.2023.1606103/full#supplementary-material
https://www.ssph-journal.org/articles/10.3389/ijph.2023.1606103/full#supplementary-material
https://doi.org/10.1371/journal.pone.0243559
https://doi.org/10.1371/journal.pone.0243559
https://doi.org/10.1016/j.arr.2015.08.003
https://doi.org/10.1001/jamacardio.2019.0295
https://doi.org/10.1001/jamacardio.2019.0295
https://doi.org/10.1038/s41569-018-0119-4
https://doi.org/10.3969/j.issn.1000-3614.2019.03.001
https://doi.org/10.3122/jabfm.2010.02.090084
https://doi.org/10.3122/jabfm.2010.02.090084
https://doi.org/10.1016/j.ahj.2010.04.013
https://doi.org/10.1016/j.ahj.2010.04.013
https://doi.org/10.1007/s10488-017-0838-6
https://doi.org/10.1370/afm.2283
https://doi.org/10.1016/j.socscimed.2020.113372
https://doi.org/10.1016/j.healthpol.2010.06.014
https://doi.org/10.1016/j.healthpol.2010.06.014
https://doi.org/10.1161/CIR.0b013e31828f8a94
https://doi.org/10.1161/CIR.0b013e31828f8a94
https://doi.org/10.1016/j.atherosclerosis.2016.05.037
https://doi.org/10.3390/ijerph18020538
https://doi.org/10.3390/ijerph18020538
https://doi.org/10.1136/bmjopen-2017-016418
https://doi.org/10.1186/s12913-019-4530-2
https://doi.org/10.34172/ijhpm.2020.111
https://doi.org/10.1093/ije/dys210
https://doi.org/10.1093/ije/dys210
https://doi.org/10.1177/08982643211015026
https://doi.org/10.1177/08982643211015026
https://doi.org/10.1093/fampra/cmaa011
https://doi.org/10.1021/ac051495j
https://doi.org/10.1021/ac051495j
https://doi.org/10.2307/2137284

Xu et al.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Private Clinics in Rural China. Int J Equity Health (2017) 16:176. doi:10.1186/
$12939-017-0672-1

DuGoff EH, Schuler M, Stuart EA. Generalizing Observational Study Results:
Applying Propensity Score Methods to Complex Surveys. Health Serv Res
(2014) 49(1):284-303. doi:10.1111/1475-6773.12090

Ridgeway G, Kovalchik SA, Griffin BA, Kabeto MU. Propensity Score Analysis
With Survey Weighted Data. ] Casual Inference (2015) 3(2):237-49. doi:10.
1515/jci-2014-0039

Garrido MM, Kelley AS, Paris J, Roza K, Meier DE, Morrison RS, et al.
Methods for Constructing and Assessing Propensity Scores. Health Serv Res
(2014) 49(5):1701-20. doi:10.1111/1475-6773.12182

Huang J, Yin H, Zhang M, Ni Q, Xuan J. Understanding the Economic Burden of
Heart Failure in China: Impact on Disease Management and Resource Utilization.
] Med Econ (2017) 20(5):549-53. doi:10.1080/13696998.2017.1297309

Yip W, Fu H, Chen AT, Zhai T, Jian W, Xu R, et al. 10 Years of Health-Care
Reform in China: Progress and Gaps in Universal Health Coverage. The Lancet
(2019) 394(10204):1192-204. doi:10.1016/S0140-6736(19)32136-1

Zhang T, Xu Y], Ren JP, Sun LQ, Liu CJ. Inequality in the Distribution of
Health Resources and Health Services in China: Hospitals Versus Primary
Care Institutions. Int ] Equity Health (2017) 16:42. doi:10.1186/s12939-017-
0543-9

Li X, Krumholz HM, Yip W, Cheng KK, De Maeseneer J, Meng QY, et al.
Quality of Primary Health Care in China: Challenges and Recommendations.
Lancet (2020) 395(10239):1802-12. doi:10.1016/S0140-6736(20)30122-7
Basic Hypertension Management Office of National Basic Public Health
Service Project. National Guidelines for Prevention and Management of
Hypertension in Primary Care 2020 (2020).

Chinese Joint Committee for the Formulation of Guidelines for the Prevention
of Dyslipidemia in Adults. Guidelines for Dyslipidemia in Chinese Adults.
Beijing: People’s Medical Publishing House (2016).

Stroke Prevention Engineering Committee. Guidelines for Stroke Prevention
and Treatment in China. 2021 edition (2021).

Dou LX, Liu XY, Zhang TH, Wu YF. Health Care Utilization in Older People
With Cardiovascular Disease in China. Int ] Equity Health (2015) 14:59. doi:10.
1186/s12939-015-0190-y

Zhao Y, Mahal AS, Haregu TN, Katar A, Oldenburg B, Zhang L. Trends and
Inequalities in the Health Care and Hypertension Outcomes in China, 2011 to
2015. Int ] Environ Res Public Health (2019) 16(22):4578. doi:10.3390/
ijerph16224578

Kujawski SA, Leslie HH, Prabhakaran D, Singh K, Kruk ME. Reasons for Low
Utilisation of Public Facilities Among Households With Hypertension:

45.

46.

47.

48.

49.

50.

51.

52.

53.

Care Utilization in Different Organizations

Analysis of a Population-Based Survey in India. Bmj Glob Health (2018)
3(6):¢001002. doi:10.1136/bmjgh-2018-001002

Jiang LX, Krumholz HM, Li X, Li J, Hu SS. Achieving Best Outcomes for
Patients With Cardiovascular Disease in China by Enhancing the Quality of
Medical Care and Establishing a Learning Health-Care System. Lancet (2015)
386(10002):1493-505. doi:10.1016/50140-6736(15)00343-8

Li X, Lu JP, Hu S, Cheng KK, De Maeseneer ], Meng QY, et al. The Primary
Health-Care System in China. Lancet (2017) 390(10112):2584-94. doi:10.
1016/S0140-6736(17)33109-4

Sylvia S, Shi Y, Xue H, Tian X, Wang H, Liu Q, et al. Survey Using Incognito
Standardized Patients Shows Poor Quality Care in China’s Rural Clinics.
Health Policy Plan (2015) 30(3):322-33. doi:10.1093/heapol/czu014

Zhao Y, Atun R, Oldenburg B, McPake B, Tang SL, Mercer SW, et al. Physical
Multimorbidity, Health Service Use, and Catastrophic Health Expenditure by
Socioeconomic Groups in China: An Analysis of Population-Based Panel Data.
Lancet Glob Health (2020) 8(6):E840-9. doi:10.1016/S2214-109X(20)30127-3
Morrissey K. Comorbidity and Healthcare Use for Individuals With CVD in
the Ireland: A Cross-Sectional, Population-Based Study. Bmj Open (2019) 9(1):
€025305. doi:10.1136/bmjopen-2018-025305

Pati S, Swain S, Hussain MA, van den Akker M, Metsemakers J, Knottnerus JA,
et al. Prevalence and Outcomes of Multimorbidity in South Asia: A Systematic
Review. Bmj Open (2015) 5(10):e007235. doi:10.1136/bmjopen-2014-007235
Lim MK, Yang H, Zhang TH, Feng W, Zhou ZJ. Public Perceptions of Private
Health Care in Socialist China. Health Aff (2004) 23(6):222-34. doi:10.1377/
hlthaff.23.6.222

Yin X, Gong YH, Yang C, Tu XC, Liu W, Cao SY, et al. A Comparison of
Quality of Community Health Services Between Public and Private
Community Health Centers in Urban China. Med Care (2015) 53(10):
888-93. doi:10.1097/MLR.0000000000000414

Li X, Zhang L, Li Z, Tang W. Patient Choice and Willingness Toward
Gatekeepers as First-Contact Medical Institutions in Chinese Tiered
Healthcare Delivery System: A Cross-Sectional Study. Front Public Health
(2021) 9:665282. doi:10.3389/fpubh.2021.665282

Copyright © 2024 Xu, Loban, Wei, Zhou and Wang. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with
these terms.

Int J Public Health | Owned by SSPH+ | Published by Frontiers

10

January 2024 | Volume 68 | Article 1606103


https://doi.org/10.1186/s12939-017-0672-1
https://doi.org/10.1186/s12939-017-0672-1
https://doi.org/10.1111/1475-6773.12090
https://doi.org/10.1515/jci-2014-0039
https://doi.org/10.1515/jci-2014-0039
https://doi.org/10.1111/1475-6773.12182
https://doi.org/10.1080/13696998.2017.1297309
https://doi.org/10.1016/S0140-6736(19)32136-1
https://doi.org/10.1186/s12939-017-0543-9
https://doi.org/10.1186/s12939-017-0543-9
https://doi.org/10.1016/S0140-6736(20)30122-7
https://doi.org/10.1186/s12939-015-0190-y
https://doi.org/10.1186/s12939-015-0190-y
https://doi.org/10.3390/ijerph16224578
https://doi.org/10.3390/ijerph16224578
https://doi.org/10.1136/bmjgh-2018-001002
https://doi.org/10.1016/S0140-6736(15)00343-8
https://doi.org/10.1016/S0140-6736(17)33109-4
https://doi.org/10.1016/S0140-6736(17)33109-4
https://doi.org/10.1093/heapol/czu014
https://doi.org/10.1016/S2214-109X(20)30127-3
https://doi.org/10.1136/bmjopen-2018-025305
https://doi.org/10.1136/bmjopen-2014-007235
https://doi.org/10.1377/hlthaff.23.6.222
https://doi.org/10.1377/hlthaff.23.6.222
https://doi.org/10.1097/MLR.0000000000000414
https://doi.org/10.3389/fpubh.2021.665282
https://creativecommons.org/licenses/by/4.0/

	Comparison of Health Care Utilization in Different Usual Sources of Care Among Older People With Cardiovascular Disease in  ...
	Introduction
	Methods
	Data Source
	Study Population
	Measurements
	Outcome Measure
	Usual Source of Care
	Control Variables
	Statistical Analysis


	Results
	Participant Characteristics
	Health Care Utilization by Type of USC
	USC and Health Care Utilization

	Discussion
	Conclusion

	Author Contributions
	Funding
	Conflict of Interest
	Acknowledgments
	Supplementary Material
	References


