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Abstract

Objectives

In order to improve the quality of services at village clinics (VCs), which are important pri-

mary care service providers in rural China, the Chinese government has encouraged the

township hospitals to own and manage VCs. There are currently three models of ownership

and management of VCs: township hospital-owned and -managed (HVC), village commit-

tee-owned and -managed (VVC), and private-owned and -managed (PVC). This study aims

to examine the association between these ownership models of VCs and patients’ primary

care experiences.

Methods

Villagers were selected by multistage stratified sampling and their experiences with primary

care were measured using the Primary Care Assessment Tool—Adult Edition (PCAT-AS).

Data were collected through face-to-face interviews and the questionnaires administered by

investigators in the cross-sectional study from February to April 2015. The PCAT scores

were compared among the three models by covariance analysis, and multiple linear regres-

sion was used to analyze factors associated with the PCAT total scores.

Results

A total of 1491 questionnaires were collected. After controlling for covariates, HVCs

reported the highest PCAT scores and satisfaction rate. In terms of the domains, HVC

reported the highest scores in the coordination and comprehensiveness domains, while

PVC had the highest scores in the first contact-accessibility domain. Multivariate linear

regression showed that HVC, married participants, aged 60 and older, satisfied with the ser-

vices, receiving six or more visits, and those with medical expenditures over 20% of their

total family expenditures, were also positively associated with better primary care quality.
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Conclusions

This study demonstrates that villagers receiving medical care at HVCs perceived better pri-

mary care than those at PVCs and VVCs. In order to improve the quality of primary care at

VCs, it is necessary to increase government subsidies for public service packages, tighten

the township hospital’s supervision of PVCs and VVCs, and develop performance-based

incentive plans to motivate improvements in the accessibility of HVCs.

Introduction

In many countries, research on health care reform has proven that a strong primary care sys-

tem forms a solid foundation to provide accessible and affordable primary care to residents

and improves the performance of the entire health system [1,2]. China’s 2009 health care

reform aims to achieve the objective of “health for all” by expanding basic health insurance

coverage and strengthening the primary care system. The improvement of the health care sys-

tem in rural areas was regarded as the core of the reform plan [3]. Three tiers of health provid-

ers in rural areas, including county hospitals, township hospitals, and village clinics (VCs),

offer health services for rural residents. VCs act as the frontline providers for the villagers and

are designed to provide accessible, continuous, and comprehensive basic health services to

protect villagers’ health [3,4]. As a result of implementing a series of initiatives to improve the

service capacities of VCs, the number of outpatients visits in VCs reached over two billion,

27.4% of all health care visits nationally in 2013 [5,6].

In rural China, all township hospitals are fully funded by the government. From the 1960s to

1970s, the VCs were organized on the basis of community economies and run by village com-

mittees. However, after the reform of the economic system in the 1980s, the people’s communes

were dissolved and the original economic foundation for VCs was gone. Gradually, some VCs

became privately owned [7]. Consequently, there were two major village clinic models: village

committee-owned and -managed village clinics (VVC) and private-owned and -managed vil-

lage clinics (PVC). Since 2010, the Chinese government has been promoting the integration of

health services, and thus encouraged township hospitals to own and manage the VCs (HVC) in

order to strengthen the supervision of VCs and improve the quality of service they offered [8].

Currently, three major models are in place: VVC, PVC, and HVC [4]. All the VCs are run

under the HVC model in the townships that provide integrated primary care. In the rest of the

townships, VCs follow the VVC or PVC model. In 2013, 9.2% of VCs were HVCs, 66.3% were

VVCs, and 24.5% were PVCs in China [6]. Whether HVCs improve the quality of the VCs is

the key focus area of this research.

Though the services and models of primary care in different countries are substantially

influenced by national context and culture, internationally, a consensus has been achieved on

the function of primary care. The National Institute of Health (NIH), the World Health Orga-

nization (WHO), and many experts have defined the characteristics of primary care as accessi-

bility, first-contact, comprehensiveness, continuity, and coordination [9–12]. It has also been

widely accepted by experts that the participants’ self-reported perspective is a reliable means to

assess the quality of primary care [13–16].

Previous primary care research has focused on urban primary care providers, while few

studies were carried out to evaluate the quality of care among rural providers [17–21]. The

unique circumstances in rural areas as well as the fact that rural population accounts for two

thirds of the total population in China indicate the importance of research on primary care in
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rural areas. Moreover, such research is critical to improve the quality of primary care services

and promote the health of rural residents. Previous research has explored the influence of insti-

tution types, institution characteristics, and doctor’s professionalism on the quality of primary

care services [19–23] but rarely focused on the influence of ownership and management mod-

els, particularly in rural China [18,24]. This study is the first to examine the association

between ownership models of rural grassroots medical institutions and participants’ primary

care experiences. The study area Guangdong province, is a microcosm of China to some extent

in terms of economic development, where the combination of the developed Pearl River delta

region and less developed surrounding areas is similar to the economic distribution of the

whole China.

Methods

Survey design and procedures

This cross-sectional study was conducted in rural of Guangdong Province, China from Febru-

ary to April 2015. Multistage stratified sampling was adopted for this study (Fig 1). In the first

stage, 21 cities in Guangdong province were divided into three groups according to their geo-

graphic location and economic development. Two cities were randomly chosen from each

Fig 1. The Flow Chart of Sampling. Three inclusion criteria were established in the selection of study

participants: 1. The study participants should be aged 18 or older. 2. The study participants must sign the

written consent. 3. The study participants must have visited a VC at least once in the past year. The

interviewers were postgraduates and undergraduate students from the School of Health Management of

Guangzhou Medical University. They were trained on how to conduct the survey in order to improve the

completeness and consistency of the investigation. The interviewers were introduced to the participants by

local acquaintances, and they could be village heads, women’s directors, or the respected senior citizens. The

data were collected through face-to-face interviews, and the questionnaires were administrated by the

investigators at respondents’ home. It took about 20 minutes to finish the survey, and a gift was given to each

participant as a token of appreciation for the participation.

doi:10.1371/journal.pone.0169241.g001
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group, with six cities ultimately included. In the second stage, three towns were chosen from

each of the six cities, including a township that offers integrated primary care for its residents.

In the third stage, two villages were chosen from each of the 18 towns. That is, three towns and

six villages were sampled from each city. Among the six villages, two villages run the village

clinic in the VVC model, two in the HVC model, and two in the PVC model. Among them,

there are 32 small villages and four large villages (one village in the PVC model and three vil-

lages in the VVC model). Because there were four large villages that had twice the population

of the other villages, two village clinics were chosen in the large villages. In the fourth stage, 40

study participants from each average-sized village and 80 from each large village were selected.

Therefore, a total of 1600 study participants were identified in this study. This sample size was

determined based on findings from existing published literature. Current research shows that

for such an analysis, a minimum sample size of 300 per group is needed for a significance level

of 5% with a power of 90%. In this study, the sample size for each model was above 432, which

was regarded adequate to provide good statistical power [17–18, 25].

HVCs are publicly funded and regarded as an affiliated sector of a township hospital. The

administrative hospitals pay the salaries of the village doctors, supervise and guide their work,

and manage the VCs’ profits [7]. As for PVCs, village doctors own and manage the clinics

independently, and take the sole responsibility for profits and losses. The government provides

subsidies to village doctors for purchasing basic public health services, including chronic dis-

ease management, maternal and child care, geriatric care, health records, health education,

communicable disease prevention and reporting, immunization, and mental health care [26],

and the subsidies are allocated based on providers’ performance. However, government subsi-

dies only make up a very small proportion, and the major income of a PVC comes from medi-

cal services provision. Township hospitals and the village committees play very minor roles in

supervision and stewardship of the PVCs [27]. As for VVCs, they are owned and managed by

the village committees, which are self-administrative organizations at the village level in

China. The VVC is solely responsible for profits and losses at the VC [7,27,28]. A summary of

these three models is presented in Table 1.

Research instrument

The questionnaire used in this research was the Primary Care Assessment Tool-Adult Edition

(PCAT-AS), which was designed by Barbara Starfield and Leiyu Shi at the Primary Care Policy

Table 1. Models of organization and management of village clinics.

HVC VVC PVC

Ownership Township hospital Village committee Individual village doctors

Legal representation Dean of township hospital Director of village committee Individual villager

Manpower

employed by

Employed by township hospital Employed by village committee Self-employment

Service provision Basic medical services and public

health services

Basic medical services and public health

services

Basic medical services and public health

services

Supervised by Township hospitals Village committee Absence of supervision

Salary structure Basic salary plus performance

related incentives

Government subsidy plus medical service

provision income

Government subsidy plus medical service

provision income

Income distribution Turns over to township hospitals Takes sole responsibility of profits and

losses

Takes sole responsibility of profits and

losses

Note: HVC = township hospital-owned and -managed village clinic; VVC = village committee-owned and -managed village clinic; PVC = private-owned and

-managed village clinic.

doi:10.1371/journal.pone.0169241.t001
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Center at Johns Hopkins University. This tool has been widely used and tested in a number of

countries and regions such as the US, Canada, Japan, Taiwan, South Korea, and China [17,20–

25, 29–30]. The Chinese versions of the PCAT questionnaire was tested and proved to have

good reliability and validity [25,31]. The research team obtained the author’s consent to use

the questionnaire.

PCAT-AS was designed to be consistent with the core functions of primary care. Thirty-six

items were developed to assess the seven domains of study participants’ primary care experi-

ences, of which there were four core domains (with two sub-domains assessing structure and

content): First Contact (accessibility and utilization), Continuity, Coordination (information

and referral systems), and Comprehensiveness (service availability and service provided), and

three scales for Community Orientation, Family Contentedness, and Culturally Competency.

A Four-point Likert-type scale was adopted as the measurement scale where 1 = definitely not,

2 = probably not, 3 = probably, 4 = definitely, 9 = not sure/don’t know. The score of each

domain is the sum of scores of each item within the domain. The items coded 9 were assigned

value 2 except for comprehensiveness (services provided) section where it was assigned to 0.

The PCAT total score is the sum of scores obtained in seven domains. Higher scores indicate

better patient primary care experience, according to the PCAT Manual [32,25].

In addition, the questionnaire included socio-demographic characteristics such as age, gen-

der, marital status, education, occupation, and self-evaluated economic status. Items measuring

health service utilization were included as well, such as satisfaction with providers, self-evalu-

ated health status, number of VC visits in the past year, proportion of medical expenditures to

total family expenditures, and health insurance status. The medical expenditures refer to costs

spent in all health facilities.

Data analysis

Data were double recorded by the software Epidata 3.1, and SPSS 18.0 was used to conduct sta-

tistical. We conducted Chi-square tests to compare the socio-demographic characteristics and

health care utilization of study participants among the three types of VCs. Analysis of covari-

ance was employed to compare the adjusted PCAT domain scores and total scores among the

three VC models. We included the socio-demographic and health service utilization variables

that were statistically significant as the covariates of the model. Pair-wise comparison was per-

formed to test the scores of three models with LSD-t (Least Significant Difference) test. Then,

multivariate linear regression was performed to explore the relationship between types of VCs

and the perceived primary care quality (represented by the PCAT total scores), controlling for

respondents’ personal and health care characteristics (i.e. age, gender, marital status, educa-

tion, occupation, self-evaluated health status, self-evaluated economic status, number of health

care visits in the past year, proportion of medical expenditures to total family expenditures,

and satisfaction with the health care experience). Binary logistic regression was used to evalu-

ate the relationship between types of VCs and satisfaction with the health care experience, con-

trolling for PCAT total scores and other personal characteristics. We used the ‘Enter Method’

to include variables. In the analyses, P<0.05 was considered to be statistically significant.

Ethical consideration

Ethical approval was obtained from the Ethics Committees of the Guangzhou Medical Univer-

sity. In this face-to-face survey study, all study participants were informed of the purpose of

the study and had the right to leave the interview at any time. All study participants were

required to give written consent before the interview.
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Results

A total of 1600 study participants were interviewed and 1491 (93.2%) qualified questionnaires

were collected for the final analysis. We analyzed data from 477 study participants in the PVC,

582 study participants in the VVC, and 432 study participants in the HVC. The socio-demo-

graphic characteristics and health care utilization of sampled study participants in VVCs,

HVCs, and PVCs are reported in Table 2. No significant difference was observed in measures

of gender, marital status, education, occupation, self-evaluated health status, or health insur-

ance among participants in the three groups, but significant differences were reported on the

following five measures: age, self-evaluated economic status, number of VC visits in the past

year, satisfaction, and proportion of medical expenditures to total family expenditures. Nearly

all respondents in rural Guangdong Province were insured (98.8%).

Because the Coordination (referral system) domain could only be answered by study partic-

ipants who visited large hospitals (54.9% of the study participants), the PCAT Total Score was

Table 2. The comparison of demographic characteristics and service utilization indicators among three types of VCs.

Variables N(%) PVC(%) VVC(%) HVC(%) χ2 P

n = 1491 n = 477 n = 582 n = 432

Socio-demographic characteristics

Gender Male 697(46.7) 213(44.7) 269(46.2) 215(49.8) 2.489 .288

Female 794(53.2) 264(55.3) 313(53.8) 217(50.2)

Age 18–34 591(39.6) 207(43.4) 214(36.8) 170(39.4) 21.003 .000

35–59 644(43.2) 216(45.3) 260(44.7) 168(38.9)

�60 256(17.2) 54(11.3) 108(18.6) 94(21.8)

Marital status Married 1024(68.7) 311(65.2) 403(69.2) 310(71.8) 4.677 .096

Unmarried

(single/

divorced/

widowed)

467(31.3) 166(34.8) 179(30.8) 122(28.2)

Education Junior high

school and

lower

884(59.3) 291(61.0) 347(59.6) 246(56.9) 1.593 .451

Senior high

school and

higher

607(40.7) 186(39.0) 235(40.4) 186(43.1)

Occupation Agricultural

employee

544(36.5) 185(38.8) 218(37.5) 141(32.6) 4.083 .130

Non-

agricultural

employee

947(63.5) 292(61.2) 364(62.5) 291(67.4)

Self-evaluated economic status Good 212(14.2) 61(12.8) 79(13.6) 72(16.7) 11.260 .024

Medium 1057(70.9) 351(73.6) 426(73.2) 280(64.8)

Low 222(14.9) 65(13.6) 77(13.2) 80(18.5)

Health service utilization

Self-evaluated health status Good 742(49.8) 229(48.0) 311(53.4) 202(46.8) 9.028 .060

Fair 618(41.4) 214(44.9) 218(37.5) 186(43.1)

Bad 131(8.8) 34(7.1) 53(9.1) 44(10.2)

Number of VC visits �6 1168(78.3) 378(79.2) 484(83.2) 306(70.8) 22.548 < .001

>6 323(21.7) 99(20.8) 98(16.8) 126(29.2)

Satisfaction Satisfied 1006(67.5) 283(59.3) 401(68.9) 322(74.5) 24.777 < .001

Dissatisfied 485(32.5) 194(40.7) 181(31.1) 110(25.5)

Health insurance Yes 1473(98.8) 471(98.7) 574(98.6) 428(99.1) 0.434 .805

No 18(1.2) 6(1.3) 8(1.4) 4(0.9)

Proportion of medical expenditures to total family expenditures <20% 1242(83.3) 368(77.1) 490(84.2) 384(88.9) 23.007 0.000

�20% 249(16.7) 109(22.9) 92(15.8) 48(11.1)

Note: HVC = township hospital-owned and managed village clinic; VVC = village committee-owned and managed village clinic; PVC = private-owned and

managed village clinic.

doi:10.1371/journal.pone.0169241.t002
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the sum of all domains except for Coordination (referral system), according to the PCAT Man-

ual. PCAT total scores and individual domain scores are reported in Table 3. Five socio-demo-

graphic and health service utilization variables that were statistically significant were included

as covariates. Analysis of covariance was used to calculate the adjusted PCAT scores and scores

of all domains. As for the quality of primary care, HVCs were given the highest score com-

pared to PVCs and VVCs (90.00, 87.43, and 86.88, respectively), and the distinction was not

statistically significant between VVCs and PVCs.

HVCs received the highest scores compared to PVCs and VVCs in the domains of Coordi-

nation (information system 9.02, 8.09, and 8.03, respectively), Comprehensiveness (14.01,

13.16, and 12.53, respectively), and Community-orientation (7.17, 5.84, and 6.11, respectively).

PVCs had the highest scores in the domain of First Contact, especially, First Contact Accessi-

bility. VVCs were between HVCs and VVCs in the domain of First Contact Accessibility and

Continuity. The three models were not statistically different in the domains of Coordination

(referral system), Family Centeredness, and Cultural Competence.

The multivariate linear regression was performed using the PCAT total score as the depen-

dent variable and 10 independent variables (gender, age, marital status, education, self-

assessed economic status, ownership and management model, satisfaction, proportion of med-

ical expenditures to total family expenditures, number of VC visits in the past year, and self-

evaluated health status). Indicator variables were set for variables of ownership models. We

used the Enter Method to include variables. The ownership and management model was an

influencing factor, and HVCs had an effective influence on the total score compared with

VVCs and PVCs (β = 2.495, P< .005), and married study participants (β = 2.329, P < .005)

tended to have better perceived primary care experience. However, patients satisfied with VCs

(β = 6.640, P < .001), those who visited medical facilities with higher frequency (β = 4.636, P<

.001), and those with medical expenditures over 20% of total family expenditures (β = 4.507, P

< .001) tended to report better primary care experiences. The analysis results, including βs,

adjusted βs, and their 95% CIs (confidence intervals), are shown in Table 4.

Table 3. Primary care quality scores for three types of VCs, adjusted.

Domain Mean T F(all)

VVC PVC HVC V-Pa V-Hb P-Hc

First contact-utilization 7.73 8.27 8.47 5.888※※※ 5.909※※※ 0.162 24.557※※※

First contact-accessibility 11.96 12.80 11.42 5.449※※※ 3.520※※※ 8.418※※※ 35.630※※※

Continuity 11.35 11.69 10.47 2.285※※※ 5.84※※※ 7.69※※※ 31.304※※※

Coordination (Referral system) 10.13 10.41 10.12 1.497 0.047 1.263 1.339

Coordination (Information system) 8.03 8.09 9.02 0.149 6.801※※※ 6.312※※※ 27.026※※※

Comprehensiveness (Services available) 12.53 13.16 14.01 2.576※ 6.061※※※ 3.183※※ 18.314※※※

Comprehensiveness (Services provided) 12.31 11.70 12.45 3.635※※※ 0.167 .001 7.778※※※

Family-contentedness 8.43 8.66 8.58 1.638 1.127 0.477 1.470

Community Orientation 6.11 5.84 7.17 1.679 7.336※※※ 9.967※※※ 40.700※※※

Cultural Competence 8.44 7.19 8.30 10.802※※※ 1.769 8.198※※※ 62.991※※※

Total score 86.88 87.43 90.00 0.564 3.095※※ 2.360※ 4.815※※

Notes: 1. HVC = township hospital-owned and -managed village clinic; VVC = village committee-owned and -managed village clinic; PVC = private-owned

and -managed village clinic.

2. Total Scores excludes Coordination (Referral system), because this section was only answered by a fraction of patients who had the experience of

visiting large hospitals.

3. a: LSD-t Test comparing VVC with PVC b: LSD-t Test comparing VVC with HVC c: LSD-t Test comparing PVC with HVC.

4. *P <0.05. **P <0.01, ***P<0.001.

doi:10.1371/journal.pone.0169241.t003
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Binary logistic regression was performed using satisfaction as a dependent variable, and 10

independent variables (gender, age, marital status, education, self-assessed economic status,

ownership and management model, satisfaction, proportion of medical expenditures to total

family expenditures, number of VC visits in the past year, and self-evaluated health status). We

used the ‘Enter Method’ to include variables. Patients’ satisfaction with HVCs and VVCs was

higher than that of PVCs (74.5% vs. 68.9% vs. 59.3%, P < .001). Study participants who gave

higher PCAT scores, had less expenditures, better economic conditions, lower education, and

were older than 60 tended to report greater satisfaction with their care experience. The analysis

results, including ORs (odds ratios), adjusted ORs, and their 95% CIs, are shown in Table 5.

Table 4. Linear regression analysis on primary care assessment total scores.

Univariate Multivariate

Variables β (95% CI) P β (95% CI) P

Ownership and management models

VVC (ref)

PVC .823(-.782,2.429) 0.314 0.836(-0.698,2.370) 0.285

HVC 3.214(1.563,4.864) 0.000 2.495(0.913,4.077) 0.002

Socio-demographic characteristics

Age (years)

18~59 (ref)

>60 1.841(0.050,3.631) 0.044 -1.735(-3.603,0.133) 0.069

Gender

Male (ref)

Female 1.511(0.157,2.864) 0.029 1.249(-0.030,2.528) 0.056

Marital status

Unmarried (single/divorced/widowed, ref)

Married 3.970(2.526,5.414) 0.000 2.329(0.820,3.839) 0.003

Level of education

Junior high school or below (ref)

Senior high school or above -3.359(-4.725,-1.993) 0.000 -1.026(-2.567,0.515) 0.192

Self-evaluated economic status Good (ref)

Fair and bad 1.311(-0.624,3.246) 0.184 1.058(-0.800,2.916) 0.264

Health-Service utilization

Self-rated health status

Good (ref)

Fair and poor 1.563(0.213,2.913) 0.023 -0.219(-1.596,1.157) 0.755

Satisfaction Dissatisfied (ref)

Satisfied 7.114(5.716,8.511) 0.000 6.640(5.240,8.040) 0.000

Proportion of medical expenditures to total family expenditures

<20% (ref)

�20% 4.916(3.091,6.741) 0.000 4.507(2.695,6.319) 0.000

Number of VC visits

�6 (ref)

>6 6.210(4.446,7.974) 0.000 4.636(2.832,6.440) 0.000

Note: HVC = township hospital-owned and -managed village clinic; VVC = village committee-owned and -managed village clinic; PVC = private-owned and

-managed village clinic.

doi:10.1371/journal.pone.0169241.t004
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Discussion

This research is the first to examine the association between the ownership models of rural

grassroots medical institutions and participants’ primary care experiences in China using the

validated PCAT instrument. The study found that HVCs achieved higher primary care perfor-

mance than PVCs and VVCs. In previous research, a study from South Korea reported higher

scores in private clinics than in cooperated clinics [29].. Harry Wang compared participants’

experience in community health centers of three different management and ownership models

Table 5. Binary logistic regression analysis on satisfaction.

Univariate Multivariate

Variables OR (95% CI) P OR (95% CI) P

Ownership and management models

VVC (ref)

PVC 0.658(0.511,0.848) 0.001 0.669(0.511,0.878) 0.004

HVC 1.321(1.000,1.746) 0.050 1.167(0.864,1.576) 0.314

Socio-demographic characteristics

Age (years)

18~59 (ref)

>60 2.595(1.843,3.654) 0.000 2.287(-1.552,3.372) 0.000

Gender

Male (ref)

Female 1.155(0.929,1.436) 0.194 1.091(0.864,1.378) 0.465

Marital status

Unmarried (single/divorced/widowed, ref)

Married 1.499(1.192,1.885) 0.001 1.119(0.857,1.463) 0.409

Level of education

Junior high school or below (ref)

Senior high school or above 0.558(0.448,0.695) 0.000 0.627(0.477,0.824) 0.001

Self-rated economic status

Good (ref)

Fair and bad 0.599(0.427,0.839) 0.003 0.583(0.406,0.836) 0.003

Health-Service utilization

Self-rated health status

Good (ref)

Fair and Poor 0.948(0.763,1.178) 0.630 0.813(0.633,1.043) 0.104

PCAT score

1(<79) (ref)

2(80–87) 2.085(1.559,2.789) 0.000 2.057(1.516,2.793) 0.000

3(88–98) 3.135(2.295,4.283) 0.000 3.164(2.285,4.380) 0.000

4(>99) 3.798(2.752,5.243) 0.000 3.799(2.682,5.380) 0.000

Proportion of medical expenditures to total family expenditures

<20% (ref)

�20% 0.708(0.531,0.945) 0.019 0.600(0.435,0.829) 0.002

Number of VC visits

�6 (ref)

>6 1.392(1.031,1.880) 0.031 1.017(0.721,1.435) 0.924

Note: HVC = township hospital-owned and- managed village clinic; VVC = village committee-owned and -managed village clinic; PVC = private-owned and

-managed village clinic.

doi:10.1371/journal.pone.0169241.t005
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and found that the government-owned and -managed community health centers received the

highest PCAT scores, especially on the domains of Coordination and Acceptability [18].

Therefore, no generalization can be made about the influence of ownership and management

model on the quality of primary care in rural areas. At the same time, regional economy, cul-

ture, health service system, and health management schemes are all influencing factors.

This research found that participants at HVCs received higher PCAT total scores than those

at PVCs and VVCs, especially on Coordination and Comprehensiveness. There are several pos-

sible explanations for the high PCAT total scores for HVCs. First, the comprehensive reform of

primary care in 2013 encouraged village doctors, general practitioners, public health doctors,

and nurses from VCs and township hospitals to build teams and work together. Our research

found that the team cooperated better if VCs were under the administration of township hospi-

tals, and consequently residents would receive better services. Meanwhile, health workers got

more opportunities to receive training from higher-level hospitals in the HVC [33]..

The high scores for Comprehensiveness may be due to the provision of various primary

care services included in the public health service package that was implemented after China’s

2009 health care system reform. The policy requirements of equalized basic public health ser-

vices meant that grassroots medical institutions had to offer a wrapped service set for residents

[26]. Since village doctors in HVCs offer the public service package under the supervision of

township hospitals, and their salaries and incentives depend on their performance as assessed

by township hospitals, they are motivated to actively provide comprehensive public health ser-

vices. In contrast, local governments purchase public health services from PVCs and VVCs,

and subsidize them in accordance with the performance assessment. The subsidies and reim-

bursements from government are not enough to compensate for the provision of public health

services in PVCs and VVCs, and additionally, the doctors in PVCs and VVCs receive less

supervision and stewardship from the township hospitals compared to the doctors in HVCs

[34,35]. Insufficient government subsidy and limited supervision and stewardship from supe-

rior hospitals engenders poorer comprehensive service provision in PVCs and VVCs. This

then implies that providing better comprehensive service provision requires government sub-

sidies and township hospital’s supervision for PVCs and VVCs [34–37]. Further studies are

needed to identify a reasonable amount of compensation and to develop an effective perfor-

mance assessment mechanism to motivate the township hospitals to grant timely and fair

subsidies, and to encourage PVCs and VVCs to actively provide public health services. It is

common for township hospitals to invest money in the information system construction at the

affiliated HVC, thus HVCs may have received higher scores from their information systems.

The findings that PVCs performed the best on Accessibility and Continuity are perhaps

due to these clinics having sole responsibility for profits and losses, and thus motivated to pro-

vide more medical services to earn more profits. Most village doctors in PVCs are local resi-

dents, so mutually connected kindred relationship, tight neighborhood relationship, and

mutual trust generated from rural culture, contributed to a very close patient-physician rela-

tionship. The village doctors almost have no working time limits and are always ready to

attend to a patient’s call, which makes their service extremely accessible and convenient. In

contrast, the income of a HVC is handed over to the township hospitals, so these doctors have

little incentive to provide extra medical services. Performance-based incentive plans should be

developed to provide stronger motivation for village doctors to provide accessible services.

Furthermore, some doctors at the HVCs are sent by hospitals and are not local residents, thus

they have regular working hours and have no after-hours care. This situation would likely have

influences on accessibility [37–38]. Previous studies also proved that generalists in private clin-

ics work longer hours and provide more services than those who work for the government,

although they provide less preventive public health services [24, 39]. Similar to the PVCs, VVCs
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are responsible for their own profit and loss under the surveillance of a village Committee;

although this kind of supervision is not as strict as the township hospitals’ oversight of HVCs.

The performance of VVCs on the domain of First Contact-accessibility and Continuity fell

between the HVCs and PVCs.

In terms of satisfaction, patient satisfaction with HVCs and VVCs was higher than with

PVCs. With regard to the PCAT total scores and satisfaction, patients who were more satisfied

with VCs also gave higher scores for the quality of the primary care services, as higher patient

satisfaction was associated with higher PCAT total scores. However, their influencing factors

were different, and sometimes contradictory. This may be due to the fact that PCAT is designed

to measure patient’s experience of continuity, accessibility, comprehensiveness, and coordina-

tion, while satisfaction measures the extent that primary care satisfies patients’ needs. In other

words, the PCAT emphasizes the evaluation of the process, whereas satisfaction focuses on the

outcomes (results) [40]. The utilization of the two indicators gives a more comprehensive evalu-

ation of the quality of primary care. Further analysis is needed to explore the relationship and

mechanisms between satisfaction and the quality of basic medical care.

Villagers who frequently visited VCs and those with medical expenditures over 20% of their

total household expenditures tended to perceive better primary care. Previous research showed

that the more times a patient visits a basic-level health organization, the higher PCAT score

that he/she would report [41]. This may be due to the fact that chronic condition management

and health care for senior citizen are included in the basic public health service package, and

the policy of implementing equalized public health services allowed these groups access to bet-

ter primary care.

This study has several limitations. First, this research examined the quality of primary care

services from the perspective of participants but neglected factors on the provider side. Future

studies should assess the influence of providers and patients simultaneously. Second, the study

is short on objective indicators regarding the VC’s capacity to diagnose and treat common dis-

eases. Third, as we had no access to the exact sampling frame of patients from the sampled vil-

lages, we did not use random sampling methods to select the patients [40]. The potential

selection bias may be introduced by non-randomized sampling. Fourth, this cross-sectional

survey is unable to explore causality from these findings. Future studies could use a longitudi-

nal approach to examine the causality. Lastly, this study was based on participants’ self-report-

ing, so recall bias might have been introduced.

Conclusions

This study reveals that patients at HVCs perceived better primary care than patients at PVCs

and VVCs. The HVCs were given higher PCAT total scores than PVCs and VVCs, especially

on Coordination and Comprehensiveness, whereas PVCs performed the best on Accessibility

and Continuity. The performance of VVCs on the domains of First Contact-access and Conti-

nuity fell between that of HVCs and PVCs. Patients’ satisfaction with HVCs and VVCs was

higher than that of PVCs. The health care reform that integrated rural grassroots medical facil-

ities was effective in helping VCs provide better primary care services, however, more efforts

are needed to increase government subsidies and improve the supervisory relationship of

township hospitals over PVCs and VVCs. Performance-based incentive plans should be devel-

oped to better motivate village doctors at HVCs to provide accessible services.
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