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Abstract
Background: Facilitating the primary health care (PHC) system and maintaining people’s reasonable healthcareseeking behavior are key to establishing a sustainable healthcare system. China has employed a multitiered copayment system/medical insurance differentiated payment policies to incentivize the public to utilize PHC services
through its hierarchical medical care system; however, most people still prefer visiting tertiary care hospitals. We question whether the quality gap in healthcare services reduces the effect of the multitiered copayment system, which is
considered an important factor in the lack of reform in the Chinese healthcare system. Thus, we explore the effect and
influencing factors of the multitiered copayment system that drives primary healthcare-seeking behavior under the
current situation with a large quality gap. We also consider the hypothetical situation of a reduced gap in the future.
Methods: This study used the hypothetical quality improvement scenario to elicit people’s hypothetical behaviors,
and a multistage stratified cluster random sampling method. This preliminary study was conducted in 2016 using
1829 individuals from four regions of Wenzhou in Zhejiang Province: Ouhai, Ruian, Yongjia, and Taishun. A descriptive
statistical analysis, chi-square analysis, Fisher’s exact test, and multinomial logistic regression model were performed
to introduce the effect of the multitiered copayment system, and to explore the factors affecting the selection of PHC
institutions at pre- and post-change phases.
Result: The results show that compared with the large quality gap phase, the number of respondents who believed
the multitiered copayment system had an effect on their selection of PHC institutions after the equalization of healthcare services quality increased threefold (from 14.0% to 50.8%). Moreover, the main determinants in people’s selection
of PHC institutions changed from age and needs variables (self-rated health status) to age, needs variables (self-rated
health status) and enabling variables (distance to a medical care facility).
Conclusion: The results indicate limited initial effects of the multitiered copayment system. However, they become
more pronounced after the equalization of healthcare services quality. This study confirms that changes in the quality

†

Lizheng Ge and Xiangyang Zhang contributed equally to this work.

*Correspondence: panjingye@wzhospital.cn; chenchun408@126.com
1

School of Public Health and Management, Wenzhou Medical University,
Zhejiang 325000 Wenzhou, China
2
First Affiliated Hospital of Wenzhou Medical University, Zhejiang
325000 Wenzhou, China
Full list of author information is available at the end of the article
© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Ge et al. BMC Health Services Research

(2022) 22:630

Page 2 of 10

gap in healthcare services influence the effect of the multitiered copayment system. Hence, reducing this gap can
help achieve the intended outcome of the tiered healthcare insurance schedule.
Keywords: Multitiered copayment system, Primary healthcare-seeking behavior, Primary healthcare, Sustainable
healthcare system, China

Background
With a series of healthcare system reforms, China is committed to establishing a sustainable healthcare system
through strengthening its primary health care (PHC) system. One of the most challenging reforms to strengthen
the PHC system has been establishing the hierarchical medical care system (HMS), announced in 2015 [1].
China has a three-tier healthcare system comprising tertiary, secondary, and primary hospitals [2, 3]. The HMS
classifies diseases according to severity and treatment
difficulty, and different tiers of hospitals provide different
levels of healthcare services [1]. For example, PHC institutions mainly deal with common diseases, diagnosing
and treating chronic diseases, minor surgery, health education, etc [4–6]. However, biased allocation of medical
resources toward higher-tier hospitals, including sufficient medical facilities, adequate comprehensive technical support, and appropriate financial incentives [7], has
resulted in a significant inconsistency in the quality of
healthcare provided in China. Hence, patients in China
prefer consulting doctors at secondary or tertiary tier
hospitals regardless of the severity of their disease [3].
This situation persists despite crowded conditions, longer
waiting time, and more significant expenses incurred at
higher-tier hospitals. (The pricing policies for healthcare
services in China allow higher-tier hospitals to charge
more for the same services offered at lower-tier institutions [8]).
Therefore, promoting the HMS has become a significant problem in Chinese medical reform, which has
hindered the establishment of a sustainable healthcare
system. In recent years, China has resorted to using
health insurance, including the multitiered copayment
system/medical insurance differentiated payment policies, as the key policy to promote the HMS. The multitiered copayment system refers to reduce the copayment

rates for patients visiting PHC institutions and highertier hospitals with a referral, but not for patients who can
directly access the higher-tier hospitals without a referral [9]. This creates a system of differential deductible and
copayment rates at different tiers of hospitals for inpatient and outpatient services, with the lowest copayment
rate at the PHC institutions [10].
To date, the implementation of the multitiered copayment system has had little effect [11] as the higher-tier
hospitals are still the first choice for most patients. In
2015, the number of visits to tertiary hospitals and PHC
institutions was approximately 1.50 billion and 0.21 billion, respectively [12]. The number of visits to tertiary
hospitals in 2019, however, was as high as 2.05 billion
(37.7% increase compared to 2015), whereas at PHC
institutions it was only 0.22 billion (11.7% increase
compared to 2015) [12]. In 2019, there were approximately tenfold more visits to tertiary hospitals than to
PHC institutions [12]. In 2020, tertiary hospital visits
still exceeded primary institutions [12]. Statistically, the
multitiered copayment system has not been successful in
promoting people’s primary healthcare-seeking behavior
(see Table 1).
To establish a sustainable healthcare system, the Chinese government will continue implementing the multitiered copayment system. A growing body of research
has confirmed that medical insurance to guide patients’
healthcare-seeking behavior is crucial to achieving HMS
[13, 14]. Thus, it is essential to determine why this system
has not changed people’s healthcare-seeking behavior.
Existing theoretical literature suggests that the healthcare
service quality gap is a critical obstacle to Chinese medical reform [15], including the multitiered copayment system. In addition, empirical studies confirmed the limited
effects of HMS [13] and multitiered copayment system
[11] on patients’ healthcare-seeking behavior. However,

Table 1 Number of visits in different tiers of hospitals from 2015 to 2020 (unit: billion)
Number of visits
Tiers

In 2015

In 2016

In 2017

In 2018

In 2019

In 2020

Tertiary

1.497646

1.627848

1.726425

1.854787

2.057012

1.798245

Secondary

1.172331

1.216665

1.267851

1.284934

1.343425

1.156068

Primary

0.205679

0.217909

0.222173

0.224644

0.229652

0.202259

Source: China health statistical yearbook 2020 [12]
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few empirical studies have been done to verify whether
the gaps in healthcare services quality hinder the beneficial effects of the multitiered copayment system.
Therefore, we conducted a preliminary study of the
multitiered copayment system’s effects to analyze the
influencing factors empirically. The study examines two
situations, namely 1) the current situation of the large gap
in the quality of healthcare services; and 2) the hypothetical situation of a reduced gap in the quality of healthcare
services in the future.

Materials and methods
Data source

We collected the data from Wenzhou in 2016. Wenzhou
was chosen because it was a pilot city to the implement
of the HMS [16]. This status attached importance to
the leverage of medical insurance in HMS. In addition,
medical insurance policy practices in Wenzhou were
standard throughout China. The copayment rate was the
proportion that patients must pay after receiving health
care services. The Urban Resident Basic Medical Insurance (URBMI) policy from Wenzhou in 2016 established
a copayment rate for outpatient services of 50% at PHC
institutions, 60% at secondary, and 75% at tertiary hospitals. For inpatient services, the PHC institution copayment rate was 10%. It was 20% at secondary and 25% at
tertiary hospitals.
This study used a multistage stratified cluster random sampling method. First, four regions were selected
from Wenzhou in the sample areas based on their levels
of economic development: Ouhai, Ruian, Yongjia, and
Taishun. Next as cross-sectional survey samples, four
representative streets/towns were randomly selected
from each region, and two committees/villages were
randomly selected from each street/town. Then households in each committee/village were randomly selected
by a table of random numbers from sampling distance.
Finally, we sampled 30 households per community for
our investigation.
The inclusion criteria for respondents were (1) individuals over the age of 15, (2) individuals who knew
the details of the survey content and agreed to participate, and (3) individuals who were able to express their
ideas clearly and voluntarily. The exclusion criteria for
respondents were (1) individuals with visual impairment, and (2) individuals with delirium, dementia, and
other mental disorders, and those with no interest in
participating.
Face-to-face interviews were conducted to gather
the data based on the multistage stratified cluster random sampling method. The survey questionnaire was
divided into two dimensions: basic characteristics and
the influence of the multitiered copayment system on
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healthcare-seeking behavior in current and hypothetical situations. Interviews were conducted with all family
members in the selected households. (Following strategies of previous studies [17, 18], individuals over 15 years
old who could understand the questionnaire and respond
were chosen to guarantee survey reliability.) Finally, 960
households, 10 streets, and six towns were selected from
the four regions for our sample. We distributed a total
of 1,854 questionnaires, received 1,831 valid responses
and deleted two missing values in this study. All data collected was cleaned and analyzed via EpiData and SPSS
with double-checking.
Dependent variables

The dependent variables included whether offering
the multitiered copayment system would influence the
public’s selection of PHC institutions in two situations,
including 1) the current situation of the large gap in the
quality of healthcare services and 2) the hypothetical situation of a reduced gap in the quality of healthcare services in the future.
The following questions were presented in the questionnaire: Does the current offering of the multitiered
copayment system affect your selection of PHC institutions? Moreover, under the hypothetical situation
of a reduced gap in the quality of healthcare services,
will the offer of the multitiered copayment system still
influence your selection of PHC institutions? The alternative responses were “have effect,” “no effect,” and
“uncertainty.”
Explanatory variables
Independent variables

The Anderson Model describes healthcare service use in
behavioral terms [19]. It is a fully verified and recognized
theoretical framework that aims to understand the determinants of healthcare service utilization [20]. The model
emphasizes contextual and individual determinants [19].
According to the Anderson Model, independent variables
were examined across three dimensions: predisposing,
enabling, and need variables. Each dimension has different effects on access to healthcare services.
Predisposing variables: represent whether people’s
healthcare needs and social status affect their healthcareseeking behavior [19, 21, 22]. The predisposing variables
in this study include age, education, marital status, and
employment status.
Enabling variables: represent financial and social factors that affect people’s healthcare-seeking behavior [19].
The enabling variables in this paper included social support [23, 24], types of insurance [17, 23–25], distance to a
medical care facility [24, 25], and household income [24,
25]. Social support was assessed by asking respondents if
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they could receive help from others (i.e., family, friends,
colleagues, neighbors) when they needed it. There were
three possible responses: “absolutely,” “occasionally,” and
“not at all.” Based on participants’ responses, we classified their social support level as “good,” “medium,”
or “poor.” Household income was reported based on
2015 values. As shown in Table 2, we distinguished
four regions (Ouhai, Ruian, Taishun, Yongjia), and collapsed the data into quartiles for analysis (Q1/4 = “poor,”
Q2/4 = “medium,” Q3/4 = “good”).
Needs variables: represent people’s perception of their
general health, functional status, and how the severity
of their diseases affects their healthcare-seeking behavior [19]. The needs variables in this study include types
of chronic diseases [17, 24] and self-rated health status
[17, 23, 24]. The self-rated health status score was the
respondents’ assessment of their health status on the
day of the survey. The score ranged from 0 to 100. We
classified total scores into quartiles [26]. (good: 91–100,
medium: 70–90, poor: 0–69).
Time variable

It is generally accepted that a large gap exists in healthcare services between the higher-tier hospitals and PHC
institutions in China. Thus, we defined the existing gaps
in the quality of healthcare services between the highertier hospitals and PHC institutions as the pre-change
phase. The hypothetical situation of a reduced gap in the
quality of healthcare services in the future between the
higher-tier hospitals and PHC institutions was defined as
the post-change phase.
Statistical analysis

This study used the hypothetical quality improvement
scenario to elicit people’s hypothetical behaviors. We
used SPSS version 26 to conduct the analysis. A descriptive statistical analysis was performed first to introduce
the effect of the multitiered copayment system pre- and
post-change. Next, a chi-square analysis and Fisher’s

Table 2 Respondents’ household income in 2015 by region and
quartile (unit: yuan)
Household Income
Region

Q1/4(Poor)

Q2/4(Medium)

Q3/4(Good)

Ouhai

< 40,000

40,000–100,000

> 100,000

Ruian

< 50,000

50,000–130,000

> 130,000

Taishun

< 35,000

35,000–100,000

> 100,000

Yongjia

< 50,000

50,000–100,000

> 100,000

Good means a household’s income is high in their area; medium means a
household’s income is medium in their area; poor means a household’s income
is low in their area

exact test were used to examine the differences between
variables. The variables associated with p = 0.2 and below
were entered into a multinomial logistic regression model
to explore the factors affecting people’s selection of PHC
institutions pre- and post-change [27].

Results
Basic characteristics

The study included 1829 respondents (51.4% men; average age 47.382 ± 14.945). In terms of education level,
59.9% had a primary or secondary school education,
13.3% had a high school or technical school education,
and 10.8% had a college or higher education. Among
enabling variables, the average household income was
97,914 ± 159,896 yuan. Most respondents (84.3%) lived
within 10 min of a PHC institution, according to their
usual mode of transportation. Among the need variables,
the respondents’ average scores for self-rated health status were 78.929 ± 12.718 (Table 3).
Effect of the multitiered copayment system
on respondents’ primary healthcare‑seeking behavior
at pre‑ and post‑change phases

In terms of the effect of the multitiered copayment system, at the pre-change phase, among respondents who
thought the multitiered copayment system was effective, the proportion of those aged 15–24 years was 1.1%;
25–34 years, 3.3%; 35–44 years, 3.2%; 45–54 years, 3.6%;
54–64 years, 1.5%; and over 65 years, 1.2%. Among the
self-rated health status, the proportion of those who were
considered good was 1.5%; medium, 10.1%; and poor,
2.4%. Both age variable and self-rated health status variable were statistically significant (p < 0.001). In addition,
the variables of marital status, employment status, social
support, types of insurance all had statistical significance
(p < 0.05) (Table 3).
At the post-change phase, among the respondents
who thought the policy was effective, the proportion of
those aged 15–24 years increased to 2.5%; 25–34 years,
to 10.3%; 35–44 years, to 12.2%; 45–54 years, to 12.6%;
54–64 years, to 7.5%; and over 65 years, to 5.7%, with
statistically significant differences (p < 0.001). Moreover,
the variables of education, marital status, employment
status and social support were all statistically significant
(p < 0.001). Regarding the variable of distance to a medical care facility, 39.3% of respondents could reach a PHC
institution within 10 min, and 11.5% within 20 min, with
statistically significant differences (p < 0.001). The variable of household income was statistically significant
(p < 0.05). At this phase, there was an increase in the
number of respondents who believed that the multitiered copayment system had an effect on their selection
of PHC institutions (Table 3).

Characteristics

12 (0.7)

5 (0.3)

36 (2.0)

208 (11.4)
48 (2.6)

NRCMI

No insurance

1 (0.1)

0 (0.0)

31 (1.7)

13 (0.7)

0 (0.0)

19 (1.0)

26 (1.4)

0 (0.0)

0 (0.0)

4 (0.2)

7 (0.4)

34 (1.9)

6 (0.3)

39 (2.1)

10 (0.5)

5 (0.3)

15 (0.8)

8 (0.4)

7 (0.4)

3 (0.2)

3 (0.2)

8 (0.4)

21 (1.1)

5 (0.3)

5 (0.3)

23 (1.3)

22 (1.2)

Uncertainty
(%)

9.883

22.073 0.004

0.009

0.262

41 (2.2)

172 (9.4)

1115 (61.0)

200 (10.9)

71 (3.9)

362 (19.8)
15.855 0.010

1095 (59.9) 12.484 0.011

4 (0.2)

31 (1.7)

188 (10.3)

317 (17.3)

988 (54.0)

128 (7.0)

0.821

49.688 < 0.001

0.395

χ2

1400 (76.5) 9.021

155 (8.5)

199 (10.9)

490 (26.8)

437 (23.9)

247 (13.5)

241 (13.2)

279 (15.3)

348 (19.0)

356 (19.5)

244 (13.3)

60 (3.3)

737 (40.3)

791 (43.2)

No effects
(%)

24 (1.3)

111 (6.1)

678 (37.1)

117 (6.4)

36 (2.0)

202 (11.0)

692 (37.8)

2 (0.1)

24 (1.3)

84 (4.6)

175 (9.6)

645 (35.3)

85 (4.6)

845 (46.2)

97 (5.3)

120 (6.6)

330 (18.0)

260 (14.2)

123 (6.7)

105 (5.7)

138 (7.5)

230 (12.6)

223 (12.2)

188 (10.3)

46 (2.5)

450 (24.6)

480 (26.2)

P-value Have effects
(%)

7 (0.4)

19 (1.0)

186 (10.2)

41 (2.2)

4 (0.2)

104 (5.7)

145 (7.9)

1 (0.1)

14 (0.8)

15 (0.8)

54 (3.0)

169 (9.2)

43 (2.4)

210 (11.5)

39 (2.1)

51 (2.8)

70 (3.8)

50 (2.7)

43 (2.4)

29 (1.6)

35 (1.9)

57 (3.1)

66 (3.6)

45 (2.5)

21 (1.1)

122 (6.7)

131 (7.2)

Uncertainty
(%)

At post-change phase

17 (0.9)

78 (4.3)

460 (25.2)

91 (5.0)

36 (2.0)

143 (7.8)

467 (25.5)

2(0.1)

5(0.3)

116(6.3)

126(6.9)

397(21.7)

42(2.3)

604 (33.0)

61 (3.3)

73 (4.0)

185 (10.1)

201 (11.0)

126 (6.9)

132 (7.2)

137 (7.5)

134 (7.3)

147 (8.0)

77 (4.2)

19 (1.0)

316 (17.3)

330 (18.0)

No effects
(%)

6.171

48.449

55.366

23.803

42.479

65.102

0.056

χ2

0.404

< 0.001

< 0.001

< 0.001

< 0.001

< 0.001

0.973

P-value
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6 (0.3)

178 (9.7)

1324 (72.4)

URBMI

36 (2.0)

76 (4.2)
249 (13.6)

Poor

68 (3.7)

1304 (71.3)
449 (24.5)

183 (10.0)

1 (0.1)

Good

43 (2.4)
5 (0.3)

Student

Others

23 (1.3)

31 (1.7)

189 (10.3)

36 (2.0)

220 (12.0)

32 (1.7)

40 (2.2)

80 (4.4)

66 (3.6)

38 (2.1)

22 (1.2)

28 (1.5)

65 (3.6)

59 (3.2)

61 (3.3)

21 (1.1)

128 (7.0)

128 (7.0)

Have effects
(%)

At pre-change phase

Medium

355 (19.4)
215 (11.8)

Unemployment

Retired

1211 (66.2)

Employment

170 (9.3)

Other (Single, divorced,
widowed and
separated)

197 (10.8)
1659 (90.7)

College or higher

Married

585 (32.0)
244 (13.3)

Secondary school

High school or
technical school

292 (16.0)
511 (27.9)

>  = 65

No education

310 (16.9)
266 (14.5)

55–64

Primary school

436 (23.8)
421 (23.0)

35–44

25–34

45–54

86 (4.7)

310 (16.9)

15–24

47.382 ± 14.945 (15–93)

941 (51.4)
888 (48.6)

Male

Female

N(%)/
MEAN ± SD(Range)

Types of insurance UEBMI

Social support

Enabling variables

Employment
status

Marital status

Education

Age group

Age

Gender

Predisposing variables

Variables

Table 3 Characteristics of 1829 respondents in 2016
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>  = 5

234 (12.8)

Poor

44 (2.4)

185 (10.1)

27 (1.5)

2 (0.1)

2 (0.1)

6 (0.3)

16 (0.9)

55 (3.0)

175 (9.6)

48 (2.6)

147 (8.0)

61 (3.3)

0 (0.0)

36 (2.0)

220 (12.0)

Have effects
(%)

10 (0.5)

27 (1.5)

8 (0.4)

0 (0.0)

0 (0.0)

0 (0.0)

6 (0.3)

13 (0.7)

26 (1.4)

7 (0.4)

27 (1.5)

11 (0.6)

1 (0.1)

4 (0.2)

40 (2.2)

Uncertainty
(%)

At pre-change phase
χ2

180 (9.8)

1230 (67.2)

118 (6.5)

2 (0.1)

8 (0.4)

44 (2.4)

153 (8.4)

391 (21.4)

930 (50.8)

323 (17.7)

883 (48.3)

322 (17.6)

10 (0.5)

237 (13.0)

0.702

0.241

18.576 < 0.001

13.860 0.142

2.186

1281 (70.0) 5.056

No effects
(%)

140 (7.7)

713 (39.0)

77 (4.2)

2 (0.1)

5 (0.3)

22 (1.2)

85 (4.6)

242 (13.2)

574 (31.4)

173 (9.5)

570 (31.2)

187 (10.2)

1 (0.1)

211 (11.5)

718 (39.3)

28 (1.5)

201 (11.0)

24 (1.3)

1 (0.1)

1 (0.1)

8 (0.4)

16 (0.9)

60 (3.3)

167 (9.1)

59 (3.2)

129 (7.1)

65 (3.6)

3 (0.2)

32 (1.7)

218 (11.9)

Uncertainty
(%)

At post-change phase
P-value Have effects
(%)

UEBMI Urban Employee Basic Medical Insurance, URBMI Urban Resident’s Basic Medical Insurance, NRCMI New Rural Cooperative Medical Insurance

153 (8.4)
1442 (78.8)

Good

Medium

Self-rated health
status

10 (0.5)
4 (0.2)

4

78.929 ± 12.718 (1–100)

175 (9.6)
50 (2.7)

2

3

1131 (61.8)
459 (25.1)

0

1

378 (20.7)

Poor

Self-rated health
status scores

Types of chronic
diseases

Need variables

394 (21.5)
1057 (57.8)

Good

Household
Income

Medium

97,914 ± 159,896 (0–5,000,000)

11 (0.6)

Arrive more than
20 min

Household
Income

277 (15.1)

Arrive within
20 min (inclusive)

N(%)/
MEAN ± SD(Range)
1541 (84.3)

Characteristics

Distance to a med- Arrive within
ical care facility
10 min (inclusive)

Variables

Table 3 (continued)

66 (3.6)

528 (28.9)

52 (2.8)

1 (0.1)

4 (0.2)

20 (1.1)

74 (4.0)

157 (8.6)

390 (21.3)

146 (8.0)

358 (19.6)

142 (7.8)

7 (0.4)

34 (1.9)

605 (33.1)

No effects
(%)

P-value

9.376

9.231

11.544

0.052

0.479

0.021

107.316 < 0.001

χ2
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Factor analysis of respondents’ primary care‑seeking
behavior at pre‑ and post‑change phases

Table 4 presents the results of the multinomial logistic regression analysis, which analyzed the factors that
affect respondents’ selection of PHC institutions pre- and
post-change. Respondents who considered that narrowing the gap in the quality of healthcare services between
PHC institutions and the higher-tier hospitals would
lead to a change in their primary healthcare-seeking
behavior were used as the comparator group. The effect
of the multitiered copayment system is reflected in the
respondents’ selections of PHC institutions.
At the pre-change phase, the results indicated that age
and self-rated health status were the main influencing
factors. Compared with the respondents over 65 years,
younger respondents (age group of 15–24, 25–34 and
45–54) who selected PHC institutions were less vulnerable to being affected by policy. It is evident that older
respondents are typically more likely to be affected by
the multitiered copayment system when compared to
younger respondents. In addition, compared to respondents with poor self-rated health status, respondents
with moderate self-rated health status are more sensitive to the incentive of the multitiered copayment system
(Table 4).
At the post-change phase, age, self-rated health status and the enabling factor of distance to a medical care
facility are the main influencing factors. Respondents
in the age ranges of 24–34, 35–44, and 45–54 are not
as susceptible to the multitiered copayment system as
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those over 65 years, and it also shows a trend in the prechange phase. And compared to respondents with poor
self-rated health status, respondents with moderate selfrated health status are more sensitive to being affected by
policy, which was similar at the pre-change phase as well.
In addition, compared with those who lived more than
20 min from a PHC institution, respondents who lived
within 20 min were less susceptible to the multitiered
copayment system (Table 4).

Discussion
The present study examined the effects of the multitiered copayment system, and found that its introduction
had different effects at the pre- and post-change phases.
Compared with the pre-change phase, the number of
respondents who believed the multitiered copayment
system had an effect on their selection of PHC institutions at the post-change phase increased threefold (from
14.0% to 50.8%), and the multitiered copayment system
started to play a positive role.
In the pre-change phase, owing to significant resource
gaps, PHC institutions offered suboptimal quality healthcare services for common diseases [28]. The inconsistent
service quality originated from many factors, including a shortage of medical facilities, inadequate comprehensive technical support, and inappropriate financial
incentives in PHC institutions [7]. In particular, there
was a low barrier to patient entry to higher-tier hospitals because a referral is not required [10]. In addition,
related to a small gap in the copayment rate in different

Table 4 Multinomial logistic regression: Factors affecting people’s healthcare-seeking behavior at pre- and post-change phases
Variables

Categories

No effect (Model 1) Comparator
group
= Have effects

No effect (Model2) Comparator
group
= Have effects

OR (95% CI)

OR (95% CI)

Intercept

p-value
0.538

p-value
0.020

Predisposing variables
Age (Ref =  >  = 65)

15–24

2.867 (1.071–7.678)

0.036

1.677 (0.753–3.734)

0.206

25–34

2.631 (1.406–4.925)

0.002

2.655 (1.655–4.260)

< 0.001

35–44

1.792 (0.962–3.336)

0.066

1.629 (1.075–2.468)

0.021

45–54

2.116 (1.170–3.825)

0.013

1.941 (1.314–2.867)

0.001

54–64

1.190 (0.648–2.186)

0.574

1.354 (0.935–1.962)

0.109

Need variables
Self-rated health status (Ref = Poor)

Good

0.654 (0.368–1.163)

0.148

0.620 (0.381–1.009)

0.054

Moderate

0.486 (0.326–0.723)

< 0.001

0.571 (0.408–0.798)

0.001

Enabling variables
Distance to a medical care facility
(Ref = Arrive more than 20 min)
Model 1 means at pre-change phase
Model 2 means at post-change phase

Arrive within 10 min (inclusive)

—

—

7.804 (0.942–64.618)

0.057

Arrive within 20 min (inclusive)

—

—

39.243 (4.608–334.214)

0.001
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tiers, the reduction’s effect in the multitiered copayment
rate on primary healthcare-seeking behavior was limited.
This result corresponds with the results from a numerical experiment which concluded that in order to affect
people’s primary healthcare-seeking behavior, the optimal copayment difference should be sufficiently large,
such as 37% in tertiary hospitals and 4% in PHC institutions [11]. However, such a gap in the copayment rate
would increase health and healthcare inequity. It was a
challenge to increase the effectiveness of the multitiered
copayment system by adjusting the copayment rate at the
pre-change phase. Therefore, the multitiered copayment
system failed to show a meaningful effect under the large
quality gap between different tiers of healthcare services.
At the pre-change phase, the results of the multinomial
logistic regression analysis indicate that the respondents’
age and the needs factor of self-rated health status are
the main determinants of their selections of PHC institutions. Furthermore, these factors have also been proven
in previous studies [29]. Age has been identified as the
most common variable, which is similar in our study
as well. We found that older people are more likely to
change their primary healthcare-seeking behavior due
to the copayment rate reduction. This may be because
older adults are most likely to have chronic diseases that
need continuous care [30], and the diagnosis and treatment of chronic diseases are highly standardized. In
other words, the services required by older adults do not
usually require advanced technology and equipment.
Meanwhile, people with chronic conditions often report
moderate or poor self-rated health status [30], which
means there is a sizable overlap between the elderly and
those with moderate and poor self-rated health status
[31]. However, those with poor self-rated health scores
tend to believe they have more complicated diseases,
need higher levels of treatment, and that the services
provided by PHC institutions cannot meet their medical
care needs. Thus, due to their higher frequency of hospital visits and lower needs in diagnosis and treatment, the
elderly and those with moderate self-rated health status
would be motivated by the copayment rate reduction at
PHC institutions.
As mentioned above, the effect of the multitiered
copayment system will improve in the post-change phase.
The role of the gap in the quality of healthcare services at
PHC institutions was found in South Korea (non-equalization in services quality) and the United Kingdom (UK)
(equalization in services quality). In the UK, the general
practitioner system is the focal point of PHC [32], and
the National Health Service attaches great importance
to the quality of its healthcare services [33]. Thus, the
key to system effectiveness is for general practitioners to
provide consistent high quality healthcare services [34].
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However, in Korea, a copayment policy was implemented
to guide patients with mild diseases to PHC institutions
[35]. The copayment rates for outpatients were 30% in
primary care clinics and pharmacies, 40% in secondary
hospitals, 50% or 60% in tertiary general hospitals [36].
However, the result of this copayment policy in Korea
had little effect [37, 38], consistent with our findings as
well as those from other studies in China. The quality of
healthcare services in Korea was similar to that in China.
Large gaps also existed between the higher-tier hospitals and PHC institutions, and allocation of medical care
resources also tended to be biased towards higher-tier
hospitals. Similarly, research has shown that the gatekeeping policy in China was counterproductive because
of the weak PHC capacity [39, 40]. Thus, patients considered physicians in tertiary hospitals to be more qualified
and preferred to choose these highly qualified physicians
for healthcare, which resulted in the unsatisfactory effect
from the multitiered copayment system [38]. All of this
evidence indicates that the gap in quality of healthcare
services was the key factor that determines the effectiveness of the multitiered copayment system.
At the post-change phase, age, needs factor of selfrated health status and the enabling factor of distance
to a medical care facility were the critical factors affecting people’s selection of PHC institutions. At this phase,
people no longer consider the gap in healthcare services
quality, because they would receive the same quality of
treatment regardless of the type of hospital visited. Thus,
convenience of healthcare access is the primary factor to
consider. In general, PHC institutions are closer to people’s homes, which makes it more convenient to receive
healthcare services. Additionally, PHC institutions cover
border, thus reduced patients’ waiting time, and always
located in residential areas, thus providers there may be
more familiar with patients living nearby, which makes
it easier for these patients to receive targeted healthcare
services [41].

Limitations
This preliminary study has the following limitations.
First, our samples are limited to Wenzhou, which is a
medium-sized city in Zhejiang Province, southeastern
China. Second, the results were based on respondents’
subjective answers to our questionnaire. Thus, the study
scope needs to be expanded in the future, and future
research should develop a more specific, objective tool
to better measure the effect of the multitiered copayment
system so that local governments can obtain more accurate information, adjust measures according to particular
local conditions, and achieve optimal outcomes from the
policy. Finally, future research should also examine the
public’s willingness to pay for healthcare.
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Conclusions
The multitiered copayment system in Wenzhou has
had little effect so far. Overall, we found that older
adults and those with moderate self-rated health status
are the main groups that are more likely to be affected
by this policy. The low quality of care in PHC institutions in Wenzhou reduced the effectiveness of the
multitiered copayment schedule’s intended outcome.
In the context of the equalized quality of healthcare
services in all tiers of healthcare facilities, the effect
of the multitiered copayment system can be enhanced.
Considering the factors of higher cost, long waiting
time, and farther distance from home, seeking care at
higher-tier hospitals is not the best choice for most
people. Therefore, narrowing the gap in the quality
of healthcare services among different tiers of hospitals is crucial in Wenzhou, as well as in other areas of
China. In order to promote a sustainable healthcare
system, more PHC healthcare institutions should be
established at the community level. Meanwhile, the
key aspect of creating an effective multitiered copayment system remains the improvement of the quality
of healthcare services.
Abbreviations
PHC: Primary Health Care; HMS: Hierarchical medical care system.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12913-022-08031-0.
Additional file 1.
Acknowledgements
The authors thank Zuokai Xie and Qingsong Wu for their valuable assistance.
Authors’ contributions
LZG is responsible for conceptualization, data curation, investigation,
methodology, resources, software, and writing of the original draft. XYZ is
responsible for conceptualization, data curation, methodology, resources,
software. YYH is responsible for data curation, investigation, methodology, resources, software. TKX is responsible for methodology, resources,
software. QRZ is responsible for data curation, investigation, software.
TTZ is responsible for data curation, investigation. JYP is responsible for
investigation, reviewing and editing the manuscript. CC is responsible for
conceptualization, funding acquisition, resources, supervision, and reviewing and editing the manuscript. All authors have read and approved the
final manuscript.
Funding
This project was sponsored by the National Natural Science Foundation of China (71603187), Zhejiang Provincial Natural Science Foundation
(LQ16G030011), and the Key Social Science Project for University Teachers of
Zhejiang, China (2014QN005).
Availability of data and materials
All data used and analysed during this study are included in this published
article and its supplementary information files.

Page 9 of 10

Declarations
Ethics approval and consent to participate
This study was approved by the ethics committee at Wenzhou Medical
University (approval number 2016–052). All methods were performed in
accordance with the relevant guidelines and regulations. And all participants
(including those below age 16 and with no Education) signed an informed
consent to participate in the study. Informed consent was obtained from
legally authorized representatives/parents of the Participants below age 16
and with no Education.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1
School of Public Health and Management, Wenzhou Medical University,
Zhejiang 325000 Wenzhou, China. 2 First Affiliated Hospital of Wenzhou
Medical University, Zhejiang 325000 Wenzhou, China. 3 School of Innovation and Entrepreneurship, Wenzhou Medical University, Wenzhou 325000,
Zhejiang, China. 4 Center for Health Assessment, Wenzhou Medical University,
Wenzhou 325000, Zhejiang, China.
Received: 20 July 2021 Accepted: 25 April 2022

References
1. Zhou Z, Zhao Y, Shen C, Lai S, Nawaz R, Gao J. Evaluating the effect of
hierarchical medical system on health seeking behavior: A difference-indifferences analysis in China. Soc Sci Med. 2020;268:113372.
2. Wang J, Wang P, Wang X, Zheng Y, Xiao Y. Use and prescription of
antibiotics in primary health care settings in China. JAMA Intern Med.
2014;174(12):1914–20.
3. Liu Y, Kong Q, Yuan S, van de Klundert J. Factors influencing choice of
health system access level in China: A systematic review. PLoS ONE.
2018;13(8):e0201887.
4. Zhang W, Ung COL, Lin G, Liu J, Li W, Hu H, Xi X. Factors Contributing
to Patients’ Preferences for Primary Health Care Institutions in China: A
Qualitative Study. Front Public Health. 2020;8:414.
5. Li H, Liu K, Gu J, Zhang Y, Qiao Y, Sun X. The development and impact of
primary health care in China from 1949 to 2015: A focused review. Int J
Health Plann Manage. 2017;32(3):339–50.
6. Shi L. The impact of primary care: a focused review. Scientifica (Cairo).
2012;2012:432892.
7. Li X, Lu J, Hu S, Cheng KK, De Maeseneer J, Meng Q, Mossialos E, Xu DR,
Yip W, Zhang H, et al. The primary health-care system in China. Lancet.
2017;390(10112):2584–94.
8. National Health Commission. China health and family planning statistical
yearbook 2016. Beijing: Peking Union Medical College; 2016.
9. Shen MH, He W, Li LY. Incentives to use primary care and their impact on
healthcare utilization: Evidence using a public health insurance dataset in
China. Soc Sci Med. 2020;255:112981.
10. Mossialos E, Wenzl M, Osborn R, Sarnak D. 2015 international profiles of
health care systems: Canadian Agency for Drugs and Technologies in
Health. 2016.
11. Deng Y, Li N, Xu X, Jiang Z. Differentiation copayment design to improve
the multi-tiered healthcare system in China. In: 2017 13th IEEE Conference on Automation Science and Engineering (CASE): 20-23 Aug
2017. 2017:201–6. https://ieeexplore.ieee.org/document/8256104.
12. National Health Commission of the People’s Republic of China. China
health and family planning statistical yearbook 2020. 2021.
13. Zhou Z, Zhao Y, Shen C, Lai S, Nawaz R, Gao J. Evaluating the effect of
hierarchical medical system on health seeking behavior: A difference-indifferences analysis in China. Soc Sci Med. 2021;268:113372.
14. Rice T, Rosenau P, Unruh LY, Barnes AJ, Saltman RB, Van Ginneken E,
Organization WH. United States of America: health system review. 2013.

Ge et al. BMC Health Services Research

(2022) 22:630

15. Hu S, Tang S, Liu Y, Zhao Y, Escobar M-L, De Ferranti D. Reform of how
health care is paid for in China: challenges and opportunities. The Lancet.
2008;372(9652):1846–53.
16. Notice of the General Office of Wenzhou Municipal People’s Government
on Issuing the Implementation Plan for the Pilot of “Hierarchical Medical
care System” in Wenzhou Municipality. http://www.wenzhou.gov.cn/art/
2014/11/17/art_1229116916_575492.html. Accessed 9 April 2022.
17. Shao S, Wang M, Jin G, Zhao Y, Lu X, Du J. Analysis of health service
utilization of migrants in Beijing using Anderson health service utilization
model. BMC Health Serv Res. 2018;18(1):1–11.
18. Xu F, Yan S, Wu M, Li F, Sun Q, Lai W, Shen X, Rahhali N, Taieb C, Xu J. Selfdeclared sensitive skin in China: a community-based study in three top
metropolises. J Eur Acad Dermatol Venereol. 2013;27(3):370–5.
19. Andersen RM, Davidson PL, Baumeister SE. Improving access to care in
America. In: Changing the US health care system: key issues in health
services policy and management edn. 2007. p. 3–31.
20. Anderson JG. Health services utilization: framework and review. Health
Serv Res. 1973;8(3):184–99.
21. Hulka BS, Wheat JR. Patterns of utilization. The patient perspective Med
Care. 1985;23(5):438–60.
22. Bass DM, Noelker LS. The influence of family caregivers on elder’s use
of in-home services: An expanded conceptual framework. J Health Soc
Behav. 1987;28(2):184–96. https://www.jstor.org/stable/2137131.
23. de Boer AG, Wijker W, de Haes HC. Predictors of health care utilization in the chronically ill: a review of the literature. Health Policy.
1997;42(2):101–15.
24. SoleimanvandiAzar N, Kamal SHM, Sajjadi H, Harouni GG, Karimi SE, Djalalinia S, Forouzan AS. Determinants of outpatient health service utilization
according to Andersen’s Behavioral Model: A systematic scoping review.
Iran J Med Sci. 2020;45(6):405.
25. Padgett DK, Brodsky B. Psychosocial factors influencing non-urgent use of
the emergency room: a review of the literature and recommendations for
research and improved service delivery. Soc Sci Med. 1992;35(9):1189–97.
26. Steketee G, Ross AM, Wachman MK. Health outcomes and costs
of social work services: a systematic review. Am J Public Health.
2017;107(S3):S256–66.
27. Asfar T, Ahmad B, Rastam S, Mulloli TP, Ward KD, Maziak W. Self-rated
health and its determinants among adults in Syria: a model from the Middle East. BMC Public Health. 2007;7(1):177.
28. Li X, Krumholz HM, Yip W, Cheng KK, De Maeseneer J, Meng Q, Mossialos
E, Li C, Lu J, Su M, et al. Quality of primary health care in China: challenges
and recommendations. Lancet. 2020;395(10239):1802–12.
29. Geitona M, Zavras D, Kyriopoulos J. Determinants of healthcare utilization in Greece: implications for decision-making. Eur J Gen Pract.
2007;13(3):144–50.
30. Park JM. Health status and health services utilization in elderly Koreans.
Int J Equity Health. 2014;13(1):73.
31. Mantyselka PT, Turunen JH, Ahonen RS, Kumpusalo EA. Chronic pain and
poor self-rated health. JAMA. 2003;290(18):2435–42.
32. Boyle S. United Kingdom (England): Health system review. Health Syst
Transit. 2011;13(1):1–483 xix-xx.
33. Madhok R. Crossing the quality chasm: lessons from health care quality
improvement efforts in England. Baylor Univ Med Cent Proc. 2002;15(1):
77–83. https://www.tandfonline.com/doi/abs/10.1080/08998280.2002.
11927816.
34. Toon PD. What is good general practice? A philosophical study of
the concept of high quality medical care. Occas Pap R Coll Gen Pract.
1994;65:i.
35. Lee HJ, Jang S-I, Park E-C. The effect of increasing the coinsurance rate on
outpatient utilization of healthcare services in South Korea. BMC Health
Serv Res. 2017;17(1):152.
36. Lee WY, Shaw I. The impact of out-of-pocket payments on health care
inequity: the case of national health insurance in South Korea. Int J Environ Res Public Health. 2014;11(7):7304–18.
37. Kim J, Ko S, Yang B. The effects of patient cost sharing on ambulatory utilization in South Korea. Health Policy. 2005;72(3):293–300.
38. Kim AM, Cho S, Kim HJ, Jung H, Jo M-W, Lee JY, Eun SJ. Primary care
Patients’ preference for hospitals over clinics in Korea. Int J Environ Res
Public Health. 2018;15(6):1119.
39. Xu J, Mills A. Challenges for gatekeeping: a qualitative systems analysis of
a pilot in rural China. Int J Equity Health. 2017;16(1):106.

Page 10 of 10

40. Wu J, Zhang S, Chen H, Lin Y, Dong X, Yin X, Lu Z, Cao S. Patient Satisfaction with Community Health Service Centers as Gatekeepers and the
Influencing Factors: A Cross-Sectional Study in Shenzhen, China. PLoS
ONE. 2016;11(8):e0161683.
41. Wang W, Shi L, Yin A, Lai Y, Maitland E, Nicholas S. Development and
validation of the Tibetan primary care assessment tool. Biomed Res Int.
2014;2014:308739.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

