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Abstract
Background: Monitoring and evaluating changes of quality of primary care for older adult hypertensive patients is
part of effective delivery of primary care. This study aimed to investigate changes of older adult hypertensive patients’
perceived quality of primary care over time in Shanghai.
Methods: Two rounds of cross-sectional questionnaire surveys were conducted in Shanghai in November 2011 and
June 2013. A total of 437 patients participated in the first Round survey and 443 in the second. Primary care attributes
were collected from Community Health Center users through on-site face-to-face interview surveys using the validated
Primary Care Assessment Tool. Multiple linear regressions were used to determine whether there was any difference in
primary quality of care scores between 2011 and 2013 surveys.
Results: Compared with those in the first Round, participants in the second Round reported higher scores in total
primary care quality (28.73 vs. 27.75, P < 0.001), as well as primary care attributes including first-contact utilization
(2.81 vs. 2.60, P < 0.001) and accessibility (2.48 vs. 2.44, P < 0.05), continuity of care (3.38 vs. 3.27, P < 0.001), coordination
of information (3.82 vs. 3.67, P < 0.001), comprehensiveness of service availability (3.51 vs. 3.39, P < 0.001) and provision
(2.69 vs. 2.43, P < 0.001), and cultural competence (2.67 vs. 2.49, P < 0.05), but a lower score in coordination of services
(2.45 vs. 2.55, P < 0.05).
Conclusion: Older adult hypertensive patients perceived better primary care quality from 2011 to 2013 in Shanghai.
This may be associated with the general practitioner team service in Shanghai where hypertensive patients
were targeted.
Keywords: Primary care, Quality of care, Hypertension, High blood pressure

Background
China is a rapidly aging society, where older population
aged 60 years and above accounted for over 200 million
in 2013 [1]. Hypertension is found to be the commonest
chronic disease among this age group [2]. An estimated
hypertension prevalence among Chinese aged from 60 to
69 years onwards was more than 50% [3]. Hypertension
prevalence keeps rising in old age [3, 4]. However, hypertension control remains sub-optimal worldwide [5, 6],
including China [3, 7, 8]. Therefore, understanding quality
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of care for older adult hypertensive patients has important
implications for policy makers.
Key features of primary care quality include accessibility,
continuity, coordination and comprehensiveness and
patient centered care [9]. Accessibility has been found
positively correlated with population health. Higher
accessibility has also been shown leading to reduced
socioeconomic and racial disparities in health. Coordination of care has been found have mixed results with
respect to health. Patient satisfaction is correlated to
certain features of the coordination of care. A strong
association between continuity of care and improved
patient satisfaction has been established. It was also
found that continuity of care is cost-effective in primary care, and ensures greater efficiency of services.
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There is also a strong relevance of continuity of care to
decreased hospitalization and improved early diagnosis.
The delivery of a wide range of primary care services is associated with improved health outcomes [10]. Researchers
have demonstrated the relevance of accessibility, continuity, coordination and comprehensiveness to the quality of
management of hypertension [11].
In urban China, Community Health Centers (CHCs) are
the major primary care providers to residents. Shanghai is
a pioneer in exploring and developing CHCs in China.
Early-built CHCs in Shanghai are transformed from firstlevel hospitals, while newly-built ones are established
directly by the government [12]. By the end of 2010, there
were 227 CHCs in Shanghai. These CHCs act as independent entities, funded fully and managed directly by the
district government, rendering them not-for-profit [13].
Chronic disease management, including hypertension
and diabetes, is one of the six integrated health services
provided by CHCs since the launch of the primary care
program in 1997. The Health Care Reform Plan Policy
launched by the State Council of China in 2009 reemphasized the relevance of the primary care approach in
managing chronic diseases including hypertension [14].
Hypertensive patients can be detected through screening
of health records or free health examination. An alternative for detection of hypertension is through mandatory
BP tests of all patients over 35 years old in CHCs. All diagnosed hypertensive patients are registered and managed
in their CHCs. CHCs are responsible for establishing a
separate health record for standard management of hypertension, including regular monitoring of BP and complications, lifestyle modification advises, medication refill etc.
The work is provided by a team led by the general practitioners, with doctors trained in Traditional Chinese
Medicine, nurses and public health doctors. These strategies may impact the utilization of primary care by older
hypertensive patients.
From 2011, residents are promoted to enroll in the general practitioner team to manage their health [15]. The
team provides a free package of clinical and preventive care,
including hypertension management. They, together with
community organizations, also provide health education
such as healthy diet and smoking cessation, which may
improve comprehensiveness of service in CHCs. Capitation
payment and pay-for-performance have been introduced
[16]. Performance is determined by volume of services provided, their quality and patient satisfaction. The older adult
hypertensive patients are thus easier to obtain needed care
for better hypertension management (i.e., improved accessibility and continuity of care) [16].
Monitoring and evaluating changes of quality of primary
care for older patients with hypertension is part of assurance of effective primary care delivery, and in maximizing
its full potential. This study aimed to investigate changes in
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primary care quality perceived by older adult hypertensive
patients from 2011 to 2013 in Shanghai. It also examined
whether household income and multi-morbidity had any
effect on perceived primary care quality in 2011 and 2013.

Methods
Ethics approval

Ethical approval was obtained from the Joint Chinese
University of Hong Kong and New Territories East
Cluster Clinical Research Ethnics Committee (Ref. No.
CRE-2010.441). Shanghai Association of Community
Health Care (SACH) reviewed the ethical point and
approved it in 2011 until 2014 (SACH201103) (the
whole study period).
Participants and procedures

Two rounds of cross-sectional surveys were conducted
in Shanghai in November 2011 and June 2013, respectively.
Multistage stratified random sampling method was used to
select CHCs as study settings. Firstly, four districts, namely
Jing’an, Changning, Xuhui and Pudong, were selected randomly from four geographic areas. Secondly, one CHC was
selected at random from each district, arriving at a total of
4 CHCs. Both rounds of surveys were performed in the
same CHCs.
The sampling frame was the users’ population in the
CHCs, with a planned sample size of 614. The sample
size was estimated for additional planned analyses which
is not the focus of this paper, but further information
can be found in our previous publication [16]. Eight
hundred subjects were intended to be interviewed when
considering a 90% response rate and an 85% of usual
CHC users. The inclusion criteria of the participants
consisted of subjects who were: 1) age ≥ 18 years; 2) able to
communicate and give informed consent; and 3) paid ≥1
CHC visit before the survey. Employing systematic sampling methods, at least 200 participants were recruited from
each CHC in each round of the survey. The samples
between the two rounds of surveys were different. Extensively trained interviewers performed on-site face-to-face
interview surveys. Written informed consent from CHCs
and participants was obtained before the surveys were commenced. In total, 811 and 795 participants completed the
survey in Rounds 1 and 2 respectively, with response rates
of 94% and 92%. We selected the subset for older hypertensive patients as this is the core group of patients managed
in CHCs. There was a total of 437 and 443 participants
were aged ≥60 years and had physician-diagnosed hypertension. This study was a pre-specified sub-analysis where
the full dataset was reported elsewhere [16].
Key measures

Primary Care Assessment Tool (PCAT) [17], which was
translated, adapted and validated at Chinese primary care
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settings [18, 19], was used to measure quality of primary
care for older patients with hypertension. The questionnaire asked about primary care attributes which were
recognized as the structural bases of primary care process.
These attributes included first contact utilization, first contact accessibility, continuity of care, coordination of services, coordination of information, comprehensiveness of
service availability, comprehensiveness of service provision,
patient focused care, community oriented and cultural
competence. The answers to each question were based on a
four-point Likert-type scale (definitely, probably, probably
not, definitely not). Scores were calculated for each
question, with a higher score indicating a better quality.
Attributes scores were calculated as a mean score for
all questions under the subject heading (range, 1–4). A
total score was calculated by adding the scores for each
attribute (range, 10–40). PCAT has been used as a tool
for measuring changes in primary care quality over
time [20, 21].
Socioeconomic and demographic characteristics of study
subjects were collected in the survey including gender,
age, self-reported health status, hypertension related
co-morbidities, registration status, education level, occupation, monthly household income and health insurance. Health care utilization measures were also collected
by asking two questions: 1) number of CHC visits during
the past one year; and 2) length of time with the visited
CHC since their first visit.
Statistical analysis

The differences in individual and total primary care attributes scores between the two rounds of surveys were examined first by using independent two samples t-tests and
then by multiple linear regression models after controlling
possible confounders. We compared individual and total
primary care attributes scores among the participants with
different household income levels, and between the participants with and without multi-morbidities in each round
of survey. Interaction between variables was also tested
by including an appropriate term in the model. Potential
confounders in the multiple linear regression models included socio-demographic characteristics (i.e., gender,
self-reported health status, presence of multi-morbidities,
registration status, education level, occupation, household
income, health insurance) and health care utilization measures (number of CHC visits and length of time with the
CHC). The assumptions of multiple linear regression
models such as linearity, independence of errors, equal
variance of errors, as well as normality of errors were
tested. Model fittings were conducted by using backward
elimination with a threshold of 0.10 for variable inclusion
in the model. For all tests conducted in the study, a P
value of <0.05 was regarded as statistically significant. All
analyses were performed using SPSS20.0.
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Results
No significant differences were identified in terms of
gender, self-reported health status, registration status,
education level, occupation, health insurance, as well
as number of CHC visits between study participants in
the two rounds. However, compared with the participants in the Round 1, the subjects in the Round 2 were
less likely to have multi-morbidities (63.8% vs. 50.3%,
P < 0.001). The participants in the Round 2 tended to
have a higher income than those in the Round 1 (P <
0.001). The participants in the Round 2 had been utilizing services provided by the CHCs for a longer
period when compared with those in the Round 1 (P =
0.002) (Table 1).
Participants in the Round 2 reported a higher score in
first contact utilization (2.81 vs. 2.60, P < 0.001), continuity of care (3.38 vs. 3.27, P < 0.001), coordination of information (3.82 vs. 3.67, P < 0.001), comprehensiveness
of service availability (3.51 vs. 3.39, P < 0.001) and
provision (2.69 vs. 2.43, P < 0.001), as well as cultural
competence (2.67 vs. 2.49, P < 0.05), while a lower score
in coordination of services (2.45 vs. 2.55, P < 0.05) when
compared with those in the Round 1. The total score
reported by participants in the Round 2 was also higher
than that in the Round 1, 28.73 and 27.75 respectively
(P < 0.001). These significant differences still remained
after controlling for confounding variables. Additionally,
multiple regression analysis identified a significantly higher
score among participants in Round 2 when compared with
those in Round 1 with respect to first contact accessibility
(2.48 vs. 2.44; β = 0.045, 95% CI: 0.002–0.088) (Table 2).
In the Round 1, compared with the participants having
a higher household income level, those in the low income
group reported a higher score in first contact utilization
(P < 0.05), while lower scores in continuity of care (P <
0.05) and comprehensiveness of service availability (P <
0.05). In the Round 2, the participants in the higher income group than in the lower income group were found
to have a higher score regarding comprehensiveness of
service availability (P < 0.05) and family centeredness
(P < 0.05), but a lower score in coordination of information (P < 0.05). However, no significant difference was
identified in total primary care quality score among the
participants with different household income levels in
both rounds of surveys (Table 3).
In the first round of survey, there were no significant
differences in all individual and total primary care attributes scores between the participants with and without multi-morbidities. However, in the second round
of survey, the participants with multi-morbidities reported a higher score in coordination of services (2.47
vs. 2.44, P < 0.001) and coordination of information (3.84
vs. 3.80, P < 0.001) when compared with those without
multi-morbidities (Table 4).
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Table 1 Socioeconomic and demographic characteristics, and
health care utilization measures of the older patients with
hypertension in Round 1 and Round 2 surveys

Table 1 Socioeconomic and demographic characteristics, and
health care utilization measures of the older patients with
hypertension in Round 1 and Round 2 surveys (Continued)

Characteristics

Characteristics

Round 1
(N = 437)
n(%)

Round 2
(N = 443)
n(%)

3~4 years

55(12.6)

49(11.1)

≥ 5 years

308(70.5)

355(80.1)

Round 1
(N = 437)
n(%)

Round 2
(N = 443)
n(%)

P value

Demographics
Gender

0.618

Female

293(67.0)

289(65.2)

Male

144(33.0)

154(34.8)

Good and above

75(17.2)

84(19.0)

Fair

283(65.8)

292(65.9)

Poor

79(18.1)

67(15.1)

Yes

279(63.8)

223(50.3)

No

158(36.2)

220(49.7)

Self reported health status

a

0.450

a

Presence of multi-morbidities

<0.001

Socioeconomics
Registrationb

1.000

Locals

421(96.3)

426(96.2)

Migrants

16(3.7)

17(3.8)

Education

0.120

5-year university and above

46(10.5)

65(14.7)

3-year college

45(10.3)

55(12.4)

High school and equivalent

126(28.8)

134(30.2)

Middle school

154(35.2)

126(28.4)

Primary school and below

66(15.1)

63(14.2)

Occupationc

0.298

Have a job

5(1.1)

10(2.3)

Do not have a job

432(98.9)

433(97.7)

75(17.2)

48(10.8)

Household incomed
Below poverty line

<0.001

Between poverty line and median

328(75.1)

323(72.9)

Above median

34(7.8)

72(16.3)

Yes

432(98.9)

430(97.1)

No

5(1.1)

13(2.9)

≤ 12 visits

94(21.5)

110(24.8)

13–24 visits

88(20.1)

101(22.8)

25–36 visits

68(15.6)

75(16.9)

≥ 37 visits

187(42.8)

157(35.4)

Health insurancee

0.093

Visits to the primary care provider
Number of visits in the last year, n(%)

0.167

Length of time with the health facility

0.002

≤ 1 year

25(5.7)

16(3.6)

1~2 years

49(11.2)

23(5.2)

P value

Hypertension related co-morbidities included cerebrovascular disease, diabetes,
heart disease, kidney disease and high cholesterol
b
Registration status dividedthe participants into two groups – migrants and
locals – based on their hukou status, which was usually used to identify a
person’s official place of residence [28]
c
The participants were classified into two groups, those who had a job
(including employed and self-employed) and those who did not have a job
(including the retired, students, unemployed and housewives)
d
The participants were allocatedinto three economic groups according to
monthly household poverty line (RMB3,000/US$484) and mean household
income level (RMB10,000/US$1282) in 2011 [30]
e
The participants with health insurance referred to those covered by local
health insurance schemes including Basic Medical Insurance Scheme for Urban
Employees and Basic Medical Insurance Scheme for Urban Residents

Discussion
This study in Shanghai found that total primary care quality
perceived by older patients with hypertension improved
significantly from 2011 to 2013, as reflected in improved
total scores of care quality and its key attributes such as
first contact utilization and accessibility, continuity of care,
coordination of information, comprehensiveness of service
availability and provision, and cultural competence. However, coordination of services score was lower in 2013compared to that in 2011. Although no significant difference
was identified in total primary care quality score among
the participants with different household income levels
in each round of survey, there was some association
between lower household income and lower scores in
specific PCAT domains.
Increased scores in first contact suggests an improved
gate-keeping role played by CHC provided primary care.
This may be linked to improved patient confidence of
CHC doctors due to its better capacity through training
[22]. Improved scores in first contact accessibility and
continuity of care echoed a previous study of all primary
care users in Shanghai [16]. From 2011, older adult
hypertensive patients are promoted to enroll in the general practitioner team service in CHCs [15]. The enrollees can receive hypertension management and elderly
care free of charge. A free annual risk assessment and a
longer duration per prescription, from two weeks to up
to eight weeks, are also the benefits to enrollees. Capitation payment and pay-for-performance have been introduced [16]. Performance is determined by volume of
services provided, their quality and patient satisfaction.
The older adult hypertensive patients are thus easier to
obtain needed care for better hypertension management
(i.e., improved accessibility) [16]. The strategy encourages CHC doctors to improve continuity of care for

Li et al. BMC Family Practice (2017) 18:114

Page 5 of 7

Table 2 Individual and total primary care attributes scores reported by the older patients with hypertension in Round 1 and
Round 2 surveys
Attributes

Round 1(SE) (N = 437)

Round 2(SE)a (N = 443)

Adjusted β(95% CI)b

First contact-utilization

2.60(0.028)

2.81(0.026)***

0.206(0.132,0.280)***

First contact-accessibility

2.44(0.014)

2.48(0.016)

0.045(0.002,0.088)*

Continuity of care

3.27(0.020)

3.38(0.021)***

0.132(0.076,0.188)***
−0.105(−0.184,-0.025)*

*

Coordination of services

2.55(0.026)

2.45(0.030)

Coordination of information

3.67(0.021)

3.82(0.018)***

0.147(0.090,0.204)***

Comprehensiveness- service availability

3.39(0.019)

3.51(0.015)

***

0.092(0.044,0.139)***

Comprehensiveness- service provided

2.43(0.028)

2.69(0.027)***

0.260(0.182,0.339)***

Family centeredness

2.79(0.040)

2.73(0.040)

−0.059(−0.172,0.053)

Community orientation

2.11(0.033)

2.18(0.037)

0.070(−0.029,0.170)

Cultural competence

2.49(0.051)

2.67(0.052)*

0.181(0.035,0.328))*

Total score

27.75(0.172)

28.73(0.166)***

0.969(0.501,1.438)***

SE Standard error, CI Confidence level;
a
Independent two-sample t-test,
b
Multiple linear regression analysis where dependent variables were individual and total primary care attributes scores, while covariates were gender, self-reported
health status, presence of multi-morbidities, registration, education, occupation, household income, health insurance, number of CHC visits and length of time with
the CHC;
β: Calculated with Round 1 as the reference;
*
P < 0.05;
***P < 0.001

improved performance. Studies showed improved overall
care scores in Shanghai as compared with Shenzhen [16]
and Kunming [23] where the general practitioner team
policy was not or partially implemented.
We found improved score in coordination of information, but decreased score in coordination of services.
The former may be linked with the establishment of a
single medical insurance card that contains all medical

consultations in Shanghai, which may help CHC doctors
to recognize older adult hypertensive patients’ multimorbidities and their past medical history [16, 24]. The
latter may be related to the relatively slow progress regarding the referral system between public hospitals and CHCs.
This may be due to the competition among medical institutions for patients and profits and the lack of incentives from
public hospitals to collaborate with CHCs [25].

Table 3 Individual and total primary care attributes scores reported by the older patients with hypertension with different household
income levels in the two rounds of surveys
Attributes

Round 1, mean(SE)a

Round 2, mean(SE)a

Low(N = 75)

Middle(N = 328)

High(N = 34)

Low(N = 48)

Middle(N = 323)

High(N = 72)

First contact-utilization

2.74(0.064)

2.58(0.032)*

2.51(0.104)*

2.83(0.081)

2.80(0.031)

2.84(0.062)

First contact-accessibility

2.46(0.033)

2.43(0.016)

2.48(0.057)

2.47(0.049)

2.50(0.019)

2.44(0.039)

Continuity of care

3.23(0.049)

3.27(0.023)

3.37(0.067)*

3.33(0.078)

3.40(0.023)

3.28(0.061)

Coordination of services

2.56(0.055)

2.56(0.030)

2.47(0.092)

2.55(0.090)

2.43(0.037)

2.51(0.066)

Coordination of information

3.62(0.059)

3.68(0.024)

3.74(0.066)

3.89(0.038)

3.83(0.020)

3.73(0.064)*

Comprehensiveness- service availability

3.29(0.052)

3.41(0.021)*

3.41(0.076)*

3.43(0.038)

3.52(0.018)*

3.52(0.034)*

Comprehensiveness-service provided

2.47(0.067)

2.43(0.032)

2.36(0.105)

2.64(0.085)

2.68(0.032)

2.77(0.072)

Family centeredness

2.64(0.086)

2.82(0.047)

2.84(0.134)

2.58(0.116)

2.71(0.047)

2.92(0.099)*

Community orientation

2.25(0.077)

2.07(0.038)

2.14(0.117)

2.09(0.116)

2.17(0.042)

2.30(0.106)

Cultural competence

2.48(0.108)

2.47(0.061)

2.61(0.173)

2.79(0.151)

2.63(0.061)

2.76(0.135)

Total score

27.75(0.391)

27.73(0.204)

27.94(0.562)

28.59(0.525)

28.67(0.186)

29.09(0.472)

SE Standard error;
a
Multiple linear regression analysis where dependent variables were individual and total primary care attributes scores, while independent variables were gender,
self-reported health status, presence of multi-morbidities, registration, education, occupation, household income, health insurance, number of CHC visits and
length of time with the CHC;
Respondents with low income were used as reference group;
*P < 0.05
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Table 4 Individual and total primary care attributes scores reported by the older patients with hypertension with and without
multi-morbidities in the two rounds of surveys
Attributes

Round 1, mean(SE)a

Round 2, mean(SE)a

Without(N = 158)

With(N = 279)

Without(N = 220)

With(N = 223)

First contact-utilization

2.59(0.047)

2.60(0.034)

2.84(0.036)

2.78(0.038)

First contact-accessibility

2.44(0.024)

2.44(0.018)

2.47(0.023)

2.49(0.023)

Continuity of care

3.23(0.034)

3.29(0.024)

3.41(0.030)

3.35(0.030)

Coordination of services

2.59(0.041)

2.54(0.033)

2.44(0.044)

2.47(0.042)*

Coordination of information

3.71(0.033)

3.65(0.027)

3.80(0.028)

3.84(0.024)*

Comprehensiveness- service availability

3.40(0.034)

3.39(0.023)

3.50(0.019)

3.51(0.023)

Comprehensiveness-service provided

2.39(0.049)

2.46(0.034)

2.70(0.039)

2.67(0.039)

Family centeredness

2.84(0.067)

2.76(0.050)

2.78(0.058)

2.69(0.055)

Community orientation

2.11(0.058)

2.11(0.040)

2.21(0.053)

2.16(0.053)

Cultural competence

2.57(0.088)

2.44(0.063)

2.66(0.075)

2.69(0.072)

Total score

27.86(0.297)

27.69(0.212)

28.81(0.238)

28.65(0.230)

SE: Standard error;
a
Multiple linear regression analysis where dependent variables were individual and total primary care attributes scores, while independent variables were gender,
self-reported health status, presence of multi-morbidities, registration, education, occupation, household income, health insurance, number of CHC visits and
length of time with the CHC;
Respondents without multi-morbidities were used as reference group;
*P < 0.05

We reported improved scores in comprehensiveness of
service availability and provision, suggesting that it is more
likely for older adult hypertensive patients to receive nonpharmacological and pharmacological treatments to control
the disease. Primary care provider team in CHCs provides a
free package of clinical and preventive care for the enrolled
older adult hypertensive patients. They, together with community organizations, also provide health education such as
healthy diet and smoking cessation, which may improve
comprehensiveness of service availability and provision. A
previous study showed that hypertensive patients in Shanghai received more pharmaceutical care compared with
those in Shenzhen [12]. Life-style modification initiatives
are complementary to pharmaceutical treatment, and needs
to be incorporated at the point of care delivery [26].
Our study did not find significant differences in total
perceived primary care quality among the older adult
hypertensive patients with different household income
levels in both Round 1 and Round 2, which are consistent
with the findings of previous studies [16, 27]. However, we
did found that patients with lower household income
reported lower scores for first contact utilization, continuity of care, comprehensiveness availability and family centeredness. This may reflect the inequalities of primary care
quality in Shanghai primary care settings. From the health
system point of view, Shanghai’s primary care is fully
publicly owned and operated, and showed less inequality
among different income groups compared with Shenzhen,
where CHCs are hospital-owned and privately operated
[16]. Other studies showed that Shanghai’s primary care is
more equitable compared with that of Hong Kong, where

public service only account for 20%, [22, 25] and Shenzhen,
where a large proportion of its users, such as migrants,
were not entitled to health insurance schemes [28]. Perceived quality of primary care tends to be equitable in
public and no-profit primary care oriented systems
such as UK, but not in countries with a large for-profit
private sector in primary care [29].
The limitations of the study should be mentioned.
Firstly, the generalizability of findings is limited since only
4 out of more than 200 CHCs were selected as study settings which may introduce sampling bias. Secondly, the
participants were CHC users and were selected based on
random cluster sampling methods, which prevents the
findings from extending to the general older hypertensive
patients who did not utilize services in CHCs. Thirdly, the
patient-reported PCAT scores may be subject to recall
bias. Finally, since this study compared findings between
two cross-sectional surveys but not followed the subjects
longitudinally, cause-and-effect relationship might not be
directly ascertained.

Conclusions
We found that older adult hypertensive patients in
Shanghai had better experiences of primary care over
time, especially with respect to first contact utilization
and accessibility, continuity of care, coordination of information, comprehensiveness of service availability and
provision, as well as cultural competence. Our findings
on better perceived quality of primary care from 2011 to
2013 may be associated with the introduction of the
general practitioner team service in Shanghai since 2011.

Li et al. BMC Family Practice (2017) 18:114

Abbreviations
B: Blood pressure; CHCs: Community Health Centers; PCAT: Primary Care
Assessment Tool
Acknowledgements
We would express thanks to all co-investigators of the project who have
participated in the design of the overall study. We are also grateful to the
Shanghai Association of Community Health Care for their co-ordination in
data collection. There is no prior presentation in any conferences regarding
this paper.

Page 7 of 7

6.
7.

8.

9.
10.

Funding
The authors would like to acknowledge the Strategic Public Policy Research
of the Research Grants Council (RGC), Hong Kong [grant number 4002 SPPR 10]
in providing financial support to collect the data. However, the data-analysis
and writing were supported from routine University funds and Shenzhen Basic
Research Program (Grant number JCYJ20160427183317387).
Availability of data and materials
The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable request.
Authors’ contributions
XW conceived of the study. XW and HL took part in the study’s design. XW
and HL participated in the data collection and analysis. HL, XW and MW drafted
the manuscript and were responsible for data interpretation. MW provided
significant comments. All authors read and approved the final manuscript.
Ethics approval and consent to participate
Ethical approval was obtained from the Joint Chinese University of Hong
Kong and New Territories East Cluster Clinical Research Ethnics Committee
(Ref. No. CRE-2010.441). Shanghai Association of Community Health Care (SACH)
reviewed the ethical point and approved it in 2011 until 2014 (SACH201103)
(the whole study period). Written informed consent was obtained from the
CHCs and participants before the surveys were commenced.
Consent for publication
Not applicable
Competing interests
The authors declare that they have no competing interests.

11.

12.

13.

14.
15.
16.

17.
18.

19.

20.

21.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1
School of Medicine, Shenzhen University, Shenzhen, China. 2Division of
Clinical Public Health and Institute of Health Policy, Management and
Evaluation, Dalla Lana School of Public Health, University of Toronto, 155
College St, Toronto, ON M5T 3M7, Canada. 3The Jockey Club School of Public
Health and Primary Care, Faculty of Medicine, The Chinese University of
Hong Kong, Hong Kong, SAR, China.

22

23

24
25

Received: 11 August 2016 Accepted: 8 December 2017
26
References
1. Chen S, Conwell Y, Chiu HF. Loneliness and aging in China–a public health
problem in need of solutions. Int Psychogeriatr. 2014;26(11):1771–2.
2. Bisognano JD, Townsend KA, Skyles AJ, Samuels KM. Prevalence of
comorbidities and their influence on blood pressure goal attainment in
geriatric patients. Am J Geriatr Cardiol. 2007;16(1):24–9.
3. Li D, Lv J, Liu F, Liu P, Yang X, Feng Y, Chen G, Hao M. Hypertension burden
and control in mainland China: analysis of nationwide data 2003-2012. Int J
Cardiol. 2015;184:637–44.
4. Wu X, Duan X, Gu D, Hao J, Tao S, Fan D. Prevalence of hypertension and
its trends in Chinese populations. Int J Cardiol. 1995;52(1):39–44.
5. Hajjar I, Kotchen TA. Trends in prevalence, awareness, treatment, and control of
hypertension in the United States, 1988-2000. JAMA. 2003;290(2):199–206.

27

28

29

30

Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton PK, He J. Global burden
of hypertension: analysis of worldwide data. Lancet. 2005;365(9455):217–23.
Li H, Wei X, Wong MC, Yang N, Wong SY, Lao X, Griffiths SM. A comparison of
the quality of hypertension management in primary care between shanghai
and Shenzhen: a cohort study of 3196 patients. Medicine. 2015;94(5):e455.
Feng XL, Pang M, Beard J. Health system strengthening and hypertension
awareness, treatment and control: data from the China health and
retirement longitudinal study. Bull World Health Organ. 2014;92(1):1–76.
Starfield B. Primary care: balancing health needs, services, and technology.
New York: Oxford University Press; 1998.
Starfield B, Shi L, Macinko J. Contribution of primary care to health systems
and health. Milbank Q. 2005;83(3):457–502.
D'Avila OP, Pinto LF, Hauser L, Goncalves MR, Harzheim E. The use of the
primary care assessment tool (PCAT): an integrative review and proposed
update. Cien Saude Colet. 2017;22(3):855–65.
Wei X, Zakus D, Liang H, Sun X. The shanghai case: a qualitative evaluation
of community health reform in response to the challenge of population
ageing. Int J Health Plann Manag. 2005;20(3):269–86.
Wei X, Yang N, Gao Y, Wong SY, Wong MC, Wang J, Wang HH, Li DK, Tang J,
Griffiths SM. Comparison of three models of ownership of community health
centres in China: a qualitative study. J Health Serv Res Policy. 2015;20(3):162–9.
Liu Q, Wang B, Kong Y, Cheng KK. China's primary health-care reform.
Lancet. 2011;377(9783):2064–6.
Guiding principles on establishing the general practitioner service
model. In. Edited by Council S. Beijing; 2011.
Wei X, Li H, Yang N, Wong SY, Chong MK, Shi L, Wong MC, Xu J, Zhang D,
Tang J, et al. Changes in the perceived quality of primary care in shanghai
and Shenzhen, China: a difference-in-difference analysis. Bull World Health
Organ. 2015;93:407–16.
Shi L, Starfield B, Xu J, Politzer R, Regan J. Primary care quality: community health
center and health maintenance organization. South Med J. 2003;96(8):787–95.
Wang HH, Wong SY, Wong MC, Wei XL, Wang JJ, Li DK, Tang JL, Gao GY,
Griffiths SM. Patients' experiences in different models of community health
centers in southern China. Ann Fam Med. 2013;11(6):517–26.
Yang H, Shi L, Lebrun LA, Zhou X, Liu J, Wang H. Development of the
Chinese primary care assessment tool: data quality and measurement
properties. Int J Qual Health Care. 2013;25(1):92–105.
Tourigny A, Aubin M, Haggerty J, Bonin L, Morin D, Reinharz D, Leduc Y, StPierre M, Houle N, Giguere A, et al. Patients' perceptions of the quality of
care after primary care reform: family medicine groups in Quebec. Can Fam
Physician. 2010;56(7):e273–82.
Yin J, Wei X, Li H, Jiang Y, Mao C. Assessing the impact of general
practitioner team service on perceived quality of care among patients with
non-communicable diseases in China: a natural experimental study. Int J
Qual Health Care. 2016;28(5):554–60.
Wei X, Li H, Yang N, Wong SY, Owolabi O, Xu J, Shi L, Tang J, Li D, Griffiths SM.
Comparing quality of public primary care between Hong Kong and shanghai
using validated patient assessment tools. PLoS One. 2015;10(3):e0121269.
Yin J, Wei X, Li H, Jiang Y, Mao C. Assessing the impact of general
practitioner team service on perceived quality of care among patients with
non-communicable diseases in China: a natural experimental study. Int J
Qual Health Care. 2016:1–7.
Yip WC, Hsiao WC, Chen W, Hu S, Ma J, Maynard A. Early appraisal of China's
huge and complex health-care reforms. Lancet. 2012;379(9818):833–42.
Wei X, Yin J, Wong SY, Griffiths SM, Zou G, Shi L. Private ownership of primary
care providers associated with patient perceived quality of care: a comparative
cross-sectional survey in three big Chinese cities. Medicine. 2017;96(1):e5755.
Zou G, Zhang Z, Walley J, Gong W, Yu Y, Hu R, Yin J, Yu M, Wei X. Use of
medications and lifestyles of hypertensive patients with high risk of
cardiovascular disease in rural china. PLoS One. 2015;10(5):e0124484.
Li H, Wei X, Wong MC, Wong SY, Yang N, Griffiths SM, Cross-Sectional
Comparison A. Of perceived quality of primary care by hypertensive
patients in shanghai and Shenzhen, China. Medicine. 2015;94(34):e1388.
Li H, Chung RY, Wei X, Mou J, Wong SY, Wong MC, Zhang D, Zhang Y,
Griffiths S. Comparison of perceived quality amongst migrant and local
patients using primary health care delivered by community health centres
in Shenzhen, China. BMC Fam Pract. 2014;15:76.
Mills A, Brugha R, Hanson K, McPake B. What can be done about the private
health sector in low-income countries? Bull World Health Organ. 2002;80(4):
325–30.
Shanghai Statistical Bureau: Report of income growth in shanghai. In.; 2011.

