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Abstract

Objective: Following World Health Organization’s initiatives to advance primary care, China put forth forceful
policies including the Personal Family Doctor Contract to ensure that every family sign up with a qualified doctor in
a community health center (CHC) ever since its 2009 New Health Reform. We used the Johns Hopkins-designed
Primary Care Assessment Tool (PCAT) to assess primary care quality experienced by the contracted residents and
compare this across different socioeconomic regions.

Methods: Using a multistage sampling method, four CHCs each were randomly selected from urban, suburban and
rural districts of Shanghai, a metropolitan with 24 million residents. ANOVA and Multivariate analyses were used to
assess the association between location of CHC and the quality of primary care experience.

Findings: A total of 2404 CHC users completed our survey. Except for the domain of coordination (information
systems), users from suburban CHCs reported best primary care experiences in all other domains, followed by users
of rural CHCs. After controlling for covariates, suburban CHC users were more likely to report higher total PCAT
scores (ß = 1.57, P < 0.001) compared with those from urban CHCs.

Conclusion: That contracted residents from suburban CHCs reporting better primary care experience than those
from urban CHCs demonstrates the unique value of CHCs in relatively medical-underserved areas. In particular,
urban CHCs could further strengthen first contact (utilization), first contact (accessibility), coordination (referral
system), comprehensiveness (available), and community orientation aspects of primary care performance. However,
all CHCs could improve coordination (information system).
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Background
As proposed by World Health Organization (WHO), pri-
mary care is a whole-of-society approach that includes
health promotion, disease prevention, treatment and re-
habilitation, etc. It addresses the majority of a person’s
health needs throughout their lifetime, and it is people-
centered rather than disease-centered [1]. A strong focus
on primary care contributes to the well-functioning of
the health care system overall [1, 2]. Previous studies
have reported that sound primary care, is well provided
by general practitioners in community health institutions
in the United States, England, New Zealand, Spain,
Canada, etc., [3, 4], helping facilitate health care delivery
in these countries. By comparison, China’s primary care
system lagged behind and did not receive enough atten-
tion until a big shortage of medical resources occurred
and led to a lopsided health care delivery system. In
2009, a new round of healthcare reform was launched
nationwide in China, in which the government explicitly
set a goal to strengthen primary care [5]. Under this re-
form, 2200 county hospitals and more than 330,000
clinics and rural township hospitals were reconstructed
or upgraded into CHCs to ensure that a primary care
provider is available to all residents living within a 15-
min transportation radius [5].
In 2011, a personal family doctor contract policy was

instituted nationwide to encourage residents to utilize
services provided by CHCs first when seeking out care.
Shanghai, as one of the early cities in China to develop
CHCs, put forth specific guidelines to implement the
contract in providing comprehensive primary care ser-
vices, including diagnosis and referral services for com-
mon diseases, frequently-occurring disease treatment,
chronic disease management, public health services, re-
habilitation, nursing and other appropriate community-
based medical services [6]. By the end of 2018, there
were 6.66 million Shanghai residents (with a sign-up rate
of 30%) who participated in the “1 + 1 + 1” (one CHC +
one regional secondary hospital + one tertiary hospital)
family contract program. The sign-up rate for vulnerable
populations such as those 65 and over, pregnant, or dis-
abled, reached 54%. For diabetes and hypertension pa-
tients, the rate was over 84% [7]. The reason we only
surveyed the contracted residents is that CHCs regard
contracted residents as their responsibility or serving as
their usual source of care. The PCAT tool explicitly re-
quires the patient’s usual source of care be used to
measure his/her primary care experience. Since there is
no mandatory restriction on the referral system, any pa-
tient in China could bypass CHC and access big hospi-
tals [8]. Thus, regardless of the severity of the illness,
many patients are inclined to choose big hospitals be-
cause of better medical technology and perceived tech-
nical quality, although the expenditure at the hospital

setting is much higher than that at the community [8, 9].
In China, to promote the residents to utilize primary care,
each contracted resident is assigned a family doctor so
that interpersonal relation can be established and care co-
ordination facilitated, both of which critical in patient re-
tention [9].
Heretofore, only a few qualitative case studies and

commentaries have been written about the primary care
experience of patients seeking CHC care. Hu et al.
(2016) evaluated and compared the quality of primary
care provided by different types of health care facilities
in Guangdong Province of China. And in Wang et al.’s
(2013) study, patients aged 18 years or older who visited
their health center on the day of recruitment were asked
to report the quality of primary care based on a sample
of CHCs from Guangdong Province [10, 11]. However,
these studies did not explicitly focus on patients who
visit health centers as their regular source of care.
Strictly speaking, the surveyed respondents may not be
in a position to report their primary care experience as
captured by PCAT since the tool requires usual source
of care as the target. Hence, little is known about the
primary care quality experienced by contracted CHC pa-
tients and whether there are variations in quality across
different socioeconomic regions.
The current study used the primary care assessment

tool (PCAT) to examine the quality of primary car ex-
perience by CHC users across different socioeconomic
regions. Results of the study not only demonstrates the
quality of primary care provided by CHCs for their
contracted users, but also assesses if there are disparities
in primary care performance for contract residents
across different socioeconomic regions. Although carried
out in China, our study could have implications for
other cities or regions undergoing urbanization and re-
organizing healthcare delivery and further advance the
role of CHCs as a community-based primary care
provider.

Methods
Study setting
In this study, we chose Shanghai metropolitan because
its primary care system is well-developed and represents
one of the best in China. At the end of 2019, Shanghai
had a population of 14.50 million registered residents
and 9.80 million non-registered residents, and its GDP
per capita was the highest in China (113.6 thousand
RMB) [12]. Shanghai is also often the pilot of national
healthcare reform and policy implementation. Its ad-
vanced urbanization but diverse socioeconomic develop-
ment make it a generalizable region to assess primary
care performance by CHCs across varying socioeco-
nomic regions.
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Due to regional differences in economic and health-
care resources, the primary care in CHCs varies vastly
among different socioeconomic regions. In urban region,
the dense distribution of secondary and tertiary hospitals
makes residents less inclined to choose CHCs due to the
convenience of accessing higher-level hospitals and the
lack of limits on obtaining specialist services [13]. In
suburban region, on the other hand, more new projects
are stationed and hence more investments. For example,
in the suburban Pudong District of Shanghai, a new
health reform initiative was launched in 2014, allowing
for construction subsidies and talent recruitment to spur
CHC development [14–16]. In rural region, the average
number of GPs at each CHC is significantly lower than
in urban and suburban areas [17, 18].

Data collection
A multistage sampling method was used (Fig. 1). In stage
one, we classified all Shanghai CHCs (n = 244) into two
groups based on their total quality scores as captured by
the 2019 Annual Report of Health Center General Prac-
tice Quality Performance [19] (i.e., those ranked in the
upper 50 percentile and those ranked in the lower 50
percentile) so that both higher and lower performers
would be included in the study. In stage two, we classi-
fied all CHCs into three clusters based on their geo-
graphic location: urban, suburban or rural. Computer-
generated random numbers were then used to choose
two CHCs from each cluster. In stage three, with the
help of local government officials and community resi-
dential committees, we contacted the randomly selected
CHCs to ask if they would like to participate in our sur-
vey. All twelve randomly selected CHCs agreed to par-
ticipate in our study. The number of patients selected
per CHC was calculated by first obtaining the value of

proportion of patients who responded favourably to
PCAT questions through a pilot (i.e., 85%) and then
using 5% as margin of error. This generated a minimum
sample size of 200 per CHC which was the sample size
we used for selecting patients from the targeted popula-
tion, i.e., the CHC-contracted residents above 40 years of
age. Recruited subjects were selected based on three cri-
teria: 1) aged 40 years or above; 2) were contracted resi-
dents in the community, and 3) had visited the given
CHC at least twice within the past half year prior to the
study. The survey was conducted from August 2019 to
December 2019.

Measurement
Participants’ experiences with primary care were mea-
sured using the Primary Care Assessment Tool-Adult
Edition (PCAT-AE), which was designed by Professor
Barbara Starfield and Leiyu Shi of the Primary Care Pol-
icy Center at Johns Hopkins University. It focuses on
four exclusive attributes: first contact, longitudinality,
comprehensiveness, and coordination. Three supple-
mental attributes, family centeredness, community
orientation, and cultural competence, are also included
[20]. Initially applied in the US [20], the PCAT gradually
acquired international recognition and has been adapted
in other countries with diverse health systems, including
Canada [21], Spain [22], Brazil [23], Korea [24] and
China [23]. The applications represent the level of pri-
mary care provided in various regions and countries and
can help by providing specific and targeted directions
for improvement [20]. PCAT evaluations have credited
the CHC model with providing accessible, cost-effective,
and high-quality primary care and reducing health dis-
parities [25, 26]. Its wide adoption across the world
makes it a suitable instrument for assessing the quality

Fig. 1 Process of selection of community healthcare centers in various regions in Shanghai
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of primary care in China. In addition, the Johns Hopkins’
team developed a Chinese version and tested it based on
adult samples from the southern part of China
(Guangzhou Province) and the western part (Tibet Prov-
ince), the Chinese version of the PCAT questionnaire
was proved to have good reliability and validity [27, 28].
In this study, we used the Chinese version of the PCAT
validated by the Johns Hopkins team. We obtained the
designers’ consent to use the questionnaire for this
study. Data were collected through face-to-face inter-
views and questionnaires were administered by investi-
gators in the cross-sectional study. Since it was used to
collect information from adults’ experiences, it was
called PCAT-Adult Edition or PCAT-AE. To reduce the
presence of interviewer bias, we conducted training with
all interviewers prior to actual data collection so that
questions and answers were provided consistently. We
also conducted a pretest to allow interviewers to practice
with actual patients and be monitored. In the early phase
of the study, all interviewers were supervised during the
actual interview session until they became proficient in
administering the questionnaire.
The PCAT-AE was designed to be consistent with the

core functions of primary care. A total of 87 items were
developed to assess ten domains of participants’ primary
care experience: first contact (accessibility and
utilization), ongoing care, coordination (information and
referral systems), comprehensiveness (service availability
and service provided), community orientation, family-
centeredness, and cultural competence (Table 1). A
four-point Likert-type scale was adopted where 1 = def-
initely not, 2 = probably not, 3 = probably, 4 = definitely,
and 9 = not sure/don’t know (when calculating, 9 was re-
placed with score of 2.5 based on the PCAT manual).
Scores for each domain were derived from the average
score of all items within the domain. According to the

PCAT Manual, higher scores indicate better patient pri-
mary care experience [27, 29].
In addition, the questionnaire included items about

socio-demographic characteristics such as gender, age,
marital status, employment status, education, average
monthly family income, and health insurance. Items
measuring health service utilization were also included,
such as the frequency of seeking health services at the
CHC, the number of times seeking outpatient service in
the past year, self-perceived health status, physical or
mental disease lasting over 1 year, and chronic disease.

Analysis
All data were analysed using SAS Software 9.30. Chi-
square tests were conducted to compare socio-
demographic characteristics and healthcare utilization of
participants among CHCs in the three geographic areas
(i.e., urban, suburban, and rural). Analysis of covariance
was used to compare PCAT domain scores and total
scores among the three types of CHCs. Multivariate lin-
ear regression was then performed to explore the rela-
tionship between CHC type and reported primary care
quality (total PCAT score), controlling for respondents’
socio-demographic and healthcare utilization measures.
Two multiple linear regression models were used to ex-
plore factors associated with PCAT total scores. Model I
included only CHC type, while model II controlled for
socio-demographic and healthcare utilization measures.
Of all the participants, only 851 contracted residents re-
ported experiencing a referral. Therefore, when conduct-
ing the multiple linear regressions, total PCAT scores
were calculated by summing the mean scores for all do-
mains except coordination (referral system).

Results
As shown in Table 2, the proportion of respondents
from urban, suburban, and rural areas was roughly

Table 1 Interpretation of PCAT-AE Domains

Domain Number of items Interpretation

1. First contact-utilization 3 General routine examination, first diagnosis of new health problems, etc.

2.First contact-accessibility 10 Business hours, receiving medical treatment in one day, telephone consultation,
evening home visit, appointment for general physical examination, waiting time,
difficulty obtaining medical treatment, expectation value, etc.

3.Ongoing care 14 Receiving care from the same physician/nurse, communication with medical staff,
understanding of living and health conditions, etc.

4.Coordination (Referral system) 8 Referral service between primary care and specialists

5.Coordination (Information system) 3 Previous medical records

6.Comprehensiveness (Services available) 32 Available medical services in the CHC

7.Comprehensiveness (Services provided) 6 Some of the services involved in the process

8.Family-centeredness 4 Family involvement in medical procedures, family history

9.Community orientation 5 Family visit, understanding of regional health issues, listening to others

10.Cultural competence 2 Recommended to relatives and friends
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Table 2 Comparison of Participants’ Characteristics from CHCs in Urban, Suburban, and Rural Areas of Shanghai

Variable Group District Chi-
square

P value

Total (n = 2404) Urban (n = 767) Suburb (n = 819) Rural (n = 818)

N % N % N % N %

Socio-demographic characteristics

Gender Male 1087 45.22 329 42.89 358 43.71 400 48.90 6.90 0.03

Female 1317 54.78 438 57.11 461 56.29 418 51.10

Age (year) ≤ 60 504 20.97 128 16.69 207 25.27 169 20.66 22.62 < 0.001

61–70 1149 47.80 380 49.54 392 47.86 377 46.09

> 70 751 31.24 259 33.77 220 26.86 272 33.25

Marital status Married 2377 98.88 752 98.04 813 99.27 812 99.27 7.03 0.03

Unmarried 27 1.12 15 1.96 6 0.73 6 0.73

Employment status Employed 869 36.15 69 9.00 223 27.23 577 70.54 692.06 < 0.001

Unemployed/retired 1535 63.85 698 91.00 596 72.77 241 29.46

Education (missing = 6) Primary school or below 900 37.53 29 3.78 383 46.76 488 59.66 688.04 < 0.001

Junior school 848 35.36 329 42.89 287 35.04 232 28.36

Senior high school 450 18.77 294 38.33 85 10.38 71 8.68

College or above 200 8.34 115 14.99 64 7.81 21 2.57

Average monthly family
income (RMB)

< 3000 835 34.73 35 4.56 186 22.71 614 75.06 967.48 < 0.001

3000–4000 515 21.42 225 29.34 195 23.81 95 11.61

4001–6000 503 20.92 259 33.77 187 22.83 57 6.97

≥6000 305 12.69 137 17.86 145 17.70 23 2.81

Not sure 246 10.23 111 14.47 106 12.94 29 3.55

Health insurance No 420 17.47 143 18.64 115 14.04 162 19.80 10.50 0.01

Yes 1984 82.53 624 81.36 704 85.96 656 80.20

Health service utilization

Frequency of seeking
health service in CHC

More than once per month 1750 72.80 635 82.79 600 73.26 515 62.96 94.51 < 0.001

Every one to three months 311 12.94 71 9.26 119 14.53 121 14.79

More than every three months 245 10.19 43 5.61 75 9.16 127 15.53

Don’t know/Not sure 98 4.08 18 2.35 25 3.05 55 6.72

Times seeking outpatient
service in the previous year

≤10 801 33.32 123 16.04 283 34.55 395 48.29 344.99 < 0.001

10–14 626 26.04 168 21.90 251 30.65 207 25.31

15–20 326 13.56 123 16.04 155 18.93 48 5.87

> 20 651 27.08 353 46.02 130 15.87 168 20.54

Hospitalization in the
previous year (missing = 27)

0 2084 87.67 665 86.70 729 89.01 690 84.35 14.8 0.01

1 231 9.72 86 11.21 61 7.45 84 10.27

≥2 62 2.61 13 1.69 18 2.20 31 3.79

Self-perceived health status Poor/Fair 1381 57.45 504 65.71 342 41.76 535 65.40 125.02 < 0.001

Good/Excellent 1023 42.55 263 34.29 477 58.24 283 34.60

Physical or mental disease
lasting over one year

Yes 527 21.92 155 20.21 202 24.66 170 20.78 34.95 < 0.001

No 1698 70.63 579 75.49 563 68.74 556 67.97

Not sure 179 7.45 33 4.30 54 6.59 92 11.25

Chronic disease Yes 2141 89.06 705 91.92 716 87.42 720 88.02 9.58 0.01

No 263 10.94 62 8.08 103 12.58 98 11.98
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similar (31.91, 34.07 and 34.03%, respectively). In total,
there were more female (54.78%), 61–70-year-old
(47.80%), married (98.88%), and unemployed/retired
(63.85%) respondents. Most individuals’ highest educa-
tion was either primary school or below (37.44%) or jun-
ior school (35.27%), and 34.73% had an average monthly
family income < 3000 RMB. 82.53% had health insur-
ance. In terms of health service utilization, the majority
sought services at CHCs more than once per month
(72.80%). A higher proportion sought outpatient services
less than 10 times in the previous year (33.32%),
followed by > 20 (27.08%) and 10–15 times (26.04%).
The majority respondents did not have inpatient
hospitalization in the previous year (86.69%). Most re-
spondents reported poor/fair health status (57.45%), and
most also reported having no physical or mental disease
lasting over 1 year (70.63%). The majority of participants
had at least one chronic disease (89.06%).
Table 2 also compares the socio-demographic charac-

teristics and health service utilization among urban, sub-
urban, and rural CHC users. Similar to the total
distribution, participants in each area were more likely

to be female, 61–70 years of age, married, unemployed/
retired. There were less proportion of participants with
an educational attainment at the junior or senior high
school or above level in rural area. Also, more rural par-
ticipants had < 3000 RMB monthly family income and
were without health insurance. Regarding healthcare
utilization, more urban residents visited CHC more than
once per month and had outpatient services > 20 times
in the previous year. Urban residents were also more
likely to have at least one chronic disease but had no
physical or mental disease lasting over 1 year.
CHC users generally reported high quality primary care

experience especially in the domain of first-contact
(utilization), family centeredness, and comprehensiveness
(services provided). Specifically, the scores for first contact
(utilization) (mean = 3.68), first contact (accessibility)
(mean = 3.06), ongoing care (mean = 3.31), coordination
(referral system) (mean = 3.32), comprehensiveness (avail-
able) (mean = 3.45), comprehensiveness (provided)
(mean = 3.45), community orientation (mean = 3.26), cul-
turally competent (mean = 3.37) were significantly higher
for suburban participants (P < 0.001). However,

Table 3 Comparison of Various PCAT Domains among CHCs in Urban, Suburban, and Rural Areas

Domain District P value

Urban Suburb Rural

First contact (Utilization) Mean 3.34C 3.68A 3.50B < 0.001

SE 0.62 0.43 0.56

First contact (Accessibility) Mean 2.57B 3.06A 3.02A < 0.001

SE 0.44 0.34 0.48

Ongoing care Mean 3.13B 3.31A 3.05C < 0.001

SE 0.39 0.31 0.48

Coordination (Referral system) Mean 3.07B 3.32A 3.25A < 0.001

SE 0.72 0.49 0.51

Coordination (Information system) Mean 2.82A 2.68B 2.78A < 0.001

SE 0.35 0.41 0.36

Comprehensiveness (Available) Mean 2.97C 3.45A 3.17B < 0.001

SE 0.67 0.36 0.55

Comprehensiveness (Provided) Mean 3.15B 3.45A 3.17B < 0.001

SE 0.56 0.41 0.57

Family centeredness Mean 3.35A 3.36A 3.11B < 0.001

SE 0.62 0.59 0.66

Community orientation Mean 2.96C 3.26A 3.10B < 0.001

SE 0.64 0.52 0.61

Culturally competent Mean 3.14B 3.37A 2.99C < 0.001

SE 0.61 0.63 0.61

Total- PCAT Mean 27.42C 29.61A 27.90B < 0.001

SE 3.17 2.47 3.49

Note: Bonferroni t-test was conducted. A indicated the group with the significant highest score, B with the middle, and C with the lowest one under the
Bonferroni t-test. When two of the groups were not significantly different, there were only A and B
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coordination (information systems) was perceived highest
in urban (mean = 2.82) (P < 0.001). When comparing the
urban and rural areas, it was found that rural CHCs per-
ceived better in terms of first contact (utilization) (mean =
3.50), first contact (accessibility) (mean = 3.02), coordin-
ation (referral system) (mean = 3.25), comprehensiveness
(available) (mean = 3.17), and community orientation
(mean = 3.10) (Table 3).
The multiple linear regression models indicated that

geographic area was significantly associated with total
PCAT scores in model I (Table 4). After controlling for
socio-demographics and health service utilization, par-
ticipants in suburban CHCs were more likely to report
higher total PCAT scores compared to urban partici-
pants (ß = 1.57, P < 0.001). Respondents who perceived
higher total PCAT scores were also more likely to be
older in age (61–70 years: ß = -0.60, P < 0.001; > 70 years:
ß = -0.52, P = 0.01). Also, those with a college education
or above (ß = 0.81, P < 0.001), with an average monthly
family income of ≥6000 RMB (ß = -1.24, P < 0.001), had
> 20 outpatient visits in the previous year (ß = -1.81, P <
0.001), and with self-perceived good/excellent health sta-
tuses (ß = 0.35, P = 0.01) reported significantly lower
total PCAT scores.

Discussion
By using the internationally developed and Chinese vali-
dated PCAT, we examined contracted residents’ primary
care experience in CHCs situated in urban, suburban,
and rural areas of Shanghai Metropolitan. Overall, even
though respondents in our study generally reported
positive experience with their primary care services, it
was found that they gave lower PCAT scores than pa-
tients from CHCs in the US. This could to some extent
be accounted for by the use of different PCAT versions
[27, 30]. Nevertheless, the main explanation might be
due to China’s still under-developed primary health care
system, especially when compared with developed coun-
tries. However, in our study, the absolute differences in
domains and total PCAT scores for CHCs across differ-
ent geographic areas were small, which was comparable
to a previous study conducted in other regions of China
[11]. When comparing with the other China-based stud-
ies, the total PCAT score was a little lower than that of a
study conducted in the Guangdong Province [8]. This
disparity may be caused by sample differences and the
survey tool used. Our study focused on contracted resi-
dents who more frequently utilized both medical and
health management services provided by CHCs whereas
previous study included all CHC users regardless of their
usual source of care. Also, the study conducted in the
Guangdong Province used an abbreviated version of the
PCAT (where only 25 items were used to assess the
seven domains of primary care), which had significant

differences from the PCAT-AE (where 87 items were de-
veloped to assess ten domains of participants’ primary
care experience) used in our study. The more abundant
and competitive medical services provided in larger hos-
pitals in Shanghai may also lead to worse perceptions of
primary care at CHCs.
Interestingly, comparing the perceptions of CHCs in

various regions within Shanghai indicated that
contracted patients at suburban CHCs perceived higher
total PCAT scores, followed by patients at urban and
rural CHCs. In Shanghai and other regions in China,
CHC revenue and expenditure are separate, meaning
that CHCs obtain all their subsidies from financial in-
vestment. The amount of governmental investment is
set by the amount of service provided by the CHC in the
previous year [31]. As such, CHC development is largely
dependent on regional subsidies and the state of sur-
rounding competitive health institutions. Urban areas of
Shanghai contain an abundance of secondary and ter-
tiary hospitals. As no strict referral system exists in
China [32], the operation of urban CHCs is largely influ-
enced by fewer financial subsidies that may have an im-
pact on primary care quality. Due to advanced
urbanization planning, regional suburban governments
obtain more financial investment from the Shanghai mu-
nicipal government [32]. There is also less competition
as fewer large hospitals exist in the suburbs. These
added benefits are conducive to CHC development and
may improve the quality of primary care in suburban
areas. However, comparing rural and urban areas, resi-
dents’ perceived PCAT scores were not significantly dif-
ferent, which is not consistent with a previous study
conducted in the Guangdong province [33]. This may
also be explained by greater competition experienced in
urban area (compared to rural area) but less investment
received (compared with suburb area) [32].
Regarding the various domains of the PCAT, our re-

sults showed that CHCs in suburban districts performed
the best in all PCAT domains except for coordination
(information systems). This domain represents the con-
venience of access to patients’ electronic medical records
and was found to be best in urban CHCs. This can be
explained by the fact that information system develop-
ment was undertaken by the local urban district for both
CHCs and higher-level hospitals. Benefiting from a uni-
fied information construction effort, CHCs in urban
areas acquired better access to patient medical informa-
tion [34]. However, among all individual domain scores
on the PCAT, the average score for information systems
was still the lowest. This indicates that much can be
done to improve this specific area. It should be noted
that ongoing care/continuity is particularly important
for primary care patients, as contracted residents are
more likely to use health services more frequently and
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Table 4 Linear Regressions on Total PCAT Scores

Variable Group Model I Model II

ß T value P value ß T value P value

District Urban Ref. Ref.

Suburban 2.18 14.16 < 0.001 1.57 8.90 < 0.001

Rural 0.47 3.05 < 0.01 −0.21 −0.93 0.35

Socio-demographic characteristics

Gender Male Ref.

Female −0.07 − 0.57 0.57

Age (year) ≤60 Ref.

61–70 −0.60 −3.51 < 0.001

> 70 −0.52 −2.79 0.01

Marital status Married Ref.

Unmarried −0.63 −1.11 0.27

Employment status Employed Ref.

Unemployed/retired 0.18 1.15 0.25

Education Primary school or below Ref.

Junior school −0.22 −1.34 0.18

Senior high school −0.13 − 0.63 0.53

College or above 0.81 3.11 < 0.001

Average monthly
family income (RMB)

< 3000 Ref.

3000 – 4000 −0.07 −0.34 0.73

4001– 6000 −0.33 −1.62 0.11

≥6000 −1.24 −5.21 < 0.001

Not sure −2.07 −8.46 < 0.001

Health insurance No Ref.

Yes 0.20 1.25 0.21

Health service utilization

Frequency of seeking
health service in CHC

More than once per month Ref.

Every one to three months −0.66 −3.15 < 0.001

More than every three months −0.56 −2.38 0.02

Don’t know/Not sure 0.02 0.07 0.94

Times seeking outpatient
service in the previous year

≤10 Ref.

10–15 −0.34 −1.81 0.07

15–20 0.02 0.10 0.92

> 20 −1.81 −9.27 < 0.001

Times seeking inpatient
service in the previous year

0 Ref.

1 0.05 0.27 0.79

≥2 0.43 1.13 0.26

Self-perceived health status Poor/Fair Ref.

Good/Excellent 0.35 2.58 0.01

Physical or mental disease
lasting over one year

Yes Ref.

No −0.49 −3.20 < 0.001

Not sure −1.48 −5.75 < 0.001

Chronic disease Yes Ref.

No − 0.81 −3.70 < 0.001

Adjusted R square 0.086 0.204
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can benefit from a closer patient-provider relationship
[8]. However, CHCs in rural areas have much room for
improvement in this domain. Regarding the other do-
mains of first contact (utilization), first contact (accessi-
bility), coordination (referral system),
comprehensiveness (available), and community orienta-
tion, higher scores were given in rural areas than urban
areas. This could possibly be due to the following fac-
tors: convenient travel distance to CHCs, no appoint-
ments required, and shorter waiting time in rural CHCs
[8]. These results differ from an early study based on a
sample of 645 adult users from Canada (in Quebec and
Nova Scotia), which reported poorer first-contact access
in rural areas than in urban areas [35].
Our results indicated that respondents who were older

and in relatively good health would perceive higher total
PCAT scores. This was consistent with a Korean study
based on sample data collected from patients whose
usual source of care came from family doctors working
at nine private clinics. The Korean Primary Care Assess-
ment Tool also found that primary care quality was posi-
tively associated with good self-rated health status [36].
It also found that those with an education of college or
above and higher average income would perceive signifi-
cantly lower total PCAT scores. This may be caused by
participants in these groups being more inclined to seek
out higher-level hospitals for care. Another previous
study in China found that compared with other types of
health care facilities, tertiary hospital users had higher
proportions of patients with higher education, employ-
ment and income levels [8].
Several limitations must be taken into account for this

study. First, although the sampling of CHCs was ran-
domly chosen in the cross-sectional study, the sampling
of contracted residents was not well-randomized. Partic-
ipants were selected at each CHC as they were seeking
out services, making the age of our sample relatively old.
Second, survey data were based entirely off of self-
reports and thus may be subject to recall bias. Third, the
study examined contracted patients’ subjective experi-
ences of primary care rather than objective health out-
comes. Patients’ perceived experiences may vary as a
result of their expectations and unique characteristics.

Conclusion
The finding showed that suburban CHC users reported
better total primary care experience than urban CHCs,
demonstrating the unique value of CHCs in relatively
medical underserved areas. That suburban CHC resi-
dents reporting better primary care experience than
those from urban CHCs demonstrates the unique value
of CHCs in relatively medical-underserved areas. In par-
ticular, urban CHCs should strengthen first contact
(utilization), first contact (accessibility) and coordination

(referral system) aspects of primary care performance.
However, all CHCs should improve coordination (infor-
mation system). To improve residents’ experiences of
primary care, relevant policies including a strict referral
system to ensure CHCs play a gatekeeping role should
be implemented. Adequate funding for CHCs should
also be provided, especially for those in urban areas. For
CHCs in suburban and rural areas, measures should be
used to improve their rudimentary information systems.
This study may provide evidence for global countries or
regions undergoing urbanization to better improve their
primary care quality.
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