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Abstract
Background Continuity of care (COC) is highly regarded in health promotion and health system strengthening. 
However, there is a lack of multidimensional quantitative assessment of continuity, making it challenging to evaluate 
and compare. Our objective was to create a novel measurement for COC and apply it in two rural counties in China to 
assess its validity and feasibility in evaluating health system reform.

Method This study conducted a scoping literature review on COC, examining existing frameworks and indicators. 
Following an online expert poll, a composite indicator was developed using the analytical hierarchy process (AHP). 
The measurement tool was then applied to assess the current state of COC in two rural counties in China. In addition 
to descriptive analysis, demographic and economic characteristics were analyzed for their association with COC 
scores using t-tests and multiple linear regression models.

Results The final COC measurement encompasses three dimensions, six sub-dimensions, and ten individual 
indicators, which integrated and improved the current frameworks and indicators. Relational continuity, informational 
continuity, and management continuity were identified as the primary dimensions of COC measurement. The COC 
score is 0.49 in County A and 0.41 in County B, with information continuity being the highest-scoring dimension. 
Notably, the disparity in continuity scores is most pronounced among individuals with varying attitudes towards 
health, demonstrating a positive correlation.

Conclusion The construction of the composite indicator in this study offers a scientific and effective metric for 
comprehensively measuring continuity of care. The empirical data analysis conducted in Western China serves as an 
illustrative application of the indicator, demonstrating its efficiency. The results obtained from this analysis provide a 
solid foundation and valuable reference for strengthening the health system.
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Introduction
Continuity of care (COC) is widely recognized as a core 
component of primary health care and a crucial feature 
of people-centered integrated care (PCIC). It has been 
associated with various benefits, including reduced costs 
[1], increased satisfaction [2], improved health quality 
and equity [3]. COC is believed to play a pivotal role in 
addressing the challenges faced by fragmented health 
delivery systems, ensuring that healthcare services are 
effectively provided to individuals, which is particularly 
important for those with non-communicable diseases [4].

Many countries have recognized the significance of 
COC in their healthcare system reforms, especially in 
response to challenges posed by epidemiological tran-
sitions and population aging [5, 6]. China, as an upper-
middle-income country, also confronts similar challenges 
[7]. Since China launched a comprehensive health reform 
plan in 2009, the central government to implement a 
series of policies aimed at improving COC. These policies 
primarily focus on two key areas. One aims to enhance 
the capacity of primary care to instill public confidence 
in healthcare quality [8]. Such policies include forcing 
high-risk chronic disease patients, the elderly, and other 
vulnerable populations to contract with the family doctor 
team [9].

Another area of focus in these policies is the enhance-
ment of coordination among different healthcare provid-
ers. This includes the establishment of medical alliances, 
integrating medical institutions at various levels within a 
specific region, promoting integrated functions, distinct 
levels, and resource sharing [10]. These policies have, to 
some extent, integrated the health system and improved 
COC. However, due to distorted provider incentives and 
a weak governance structure, China’s health system still 
remains hospital-centric, fragmented, and inefficient 
[11]. In 2016, the report “Deepening Health Reform in 
China: Building High-Quality and Value-Based Service 
Delivery” was jointly published by the World Health 
Organization, World Bank, and the central government 
(Ministry of Finance, National Health and Family Plan-
ning Commission, and Ministry of Human Resources 
and Social Security). The report proposed the reform of 
China’s delivery system based on a People-Centered Inte-
grated Care model. Once again, COC was emphasized as 
a central goal of health reform and the focus of evaluat-
ing policy impact [12]. Consequently, a comprehensive 
and objective measurement of COC has become a crucial 
issue that needs to be addressed.

Measurement of COC is fundamental for analyzing and 
formulating policies aimed at improving it. An appropri-
ate measurement tool not only guides the improvement 
of COC by identifying weak dimensions but also serves as 
a tracer to monitor and evaluate the progress of reform, 
providing valuable insights for timely policy adjustments. 

While researchers have developed various measures of 
COC, including single indicators like the Usual Provider 
of Care (UPC) [13] and certain scales [14], these tools 
have their limitations. Firstly, since the early 21st century, 
continuity has been widely recognized as a multidimen-
sional concept, and researchers have proposed different 
theoretical frameworks. However, there has been a lack 
of quantitative research, with most empirical studies 
relying on single indicators that do not provide a com-
prehensive assessment of continuity [13]. Secondly, as 
society evolves, the health system philosophy is shift-
ing from a “disease-centered” approach to a “people-
centered” approach, focusing more on health needs and 
social determinants. Previous COC measurements typi-
cally collected data from the supply side, mainly focusing 
on medical services, which did not align with the goals 
of PCIC [15]. Thirdly, past studies have primarily focused 
on the continuity of primary health care. However, in 
the context of China, hospitals and primary care centers 
have overlapping scopes of practice and competition for 
patients [16]. The lack of coordination between different 
levels of institutions is an important factor contribut-
ing to low continuity in China. Therefore, it is crucial to 
measure the continuity of the entire health system, taking 
into account all relevant healthcare providers [17].

The county is the intermediate link from the micro to 
the macro level of Chinese society, which is the small-
est unit for policy formulation and implementation 
[18]. Attributed to health reform efforts, every county in 
China has a well-established primary health system and 
a county-based medical alliance. When calculating the 
COC score at the county level, the final score encom-
passes both the continuity of primary health care and 
medical alliances. In the context of an aging population 
and the increasing prevalence of chronic diseases, the 
Chinese government is actively promoting people-cen-
tered integrated care to improve health outcomes, reduce 
inequalities, and save healthcare costs [12]. This need is 
particularly pronounced in Western China, where eco-
nomic is less-developed, and rural areas constitute the 
majority. Consequently, we summarized the characteris-
tics of previous COC frameworks and developed a new 
measurement tool at the county level, spanning the entire 
lifespan of the population. Furthermore, we selected two 
counties in Guangxi, which is a pilot region for people-
centered integrated care, as the sample for our empirical 
study. The objective of this section is not only to assess 
the feasibility of the new measurement tool for evaluat-
ing health system reform but also to provide a model for 
other researchers to apply this indicator in their studies.
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Method
A COC measurement was developed followed by a 
empirical study with the measurement method in two 
counties of Guangxi Province. There are three main steps 
included in the process of developing the COC measure-
ment in this study.

First of all, we conducted a scoping literature review to 
explore investigate the definition of COC and compare 
various frameworks and indicators regarding COC. Elec-
tronic database of PubMed, Scopus, Proquest, Google 
Scholar were used to search English researches in March 
of 2022. Additionally, we searched Chinese researches, 
including CNKI, Wanfang and VIP to access relevant 
Chinese-language research. The following key terms were 
used: continuity, continuity of care, continuity of patient 
care, continuing care, and continuum. The above terms 
were searched in combination with: health care, defin$, 
dimension$, domain$, indicator$, measur$, coordinat$, 
and integrat$. We thoroughly examined the literature to 
determine its relevance to the definition or measurement 
of COC. Based on the findings, this study identified gaps 
in previous research and developed a new definition and 
measurement of COC.

Next, the draft of the COC measurement was reviewed 
by four experts who possess extensive theoretical knowl-
edge and practical experience in the Feld of COC. Four 
advisory meetings were held to verify the completeness 
and validity of the indicator’s content. Subsequently, an 
online expert poll was conducted to further refine the 
final version of the COC measurement and gather expert 
opinions on the importance of individual indicators. The 
questionnaire was emailed to 12 experts in China spe-
cializing in health policy and system research between 
September and November 2021. Analytical hierarchy 
process (AHP) was chosen as the method to weight and 
aggregate the composite COC indicator. AHP determines 
weights based on the relative importance of indicators 
at each level. Compared to other common weighting 
methods such as entropy and Delphi, the AHP method 
assigns weights that better reflect the significance of dif-
ferent indicators and minimizes the influence of subjec-
tive factors.

Lastly, the final COC measurement was implemented 
to assess the level of continuity in two rural counties 
in Guangxi Province, China. In each county, the divi-
sion made by local officials into low, middle, and high 
socioeconomic status (SES) levels was utilized. Random 
selection was employed to choose one township from 
each SES stratum. Subsequently, five villages were ran-
domly selected from each chosen township. A total of 
600 households were sampled using random sampling 
methods. The survey encompassed demographic charac-
teristics, health status, and health service utilization. Fur-
thermore, an investigation was conducted on the health 

centers in the selected townships to gain insights into 
health service delivery. The cross-sectional survey was 
carried out in July 2021. This study employed descrip-
tive analysis to depict the overall COC score and different 
dimensions in the two counties, enabling a comparison 
between them. COC scores were compared across vari-
ous demographic and economic characteristics using 
t-tests. Multiple linear regression models were used to 
examine the association between COC scores and demo-
graphic and economic characteristics controlling for 
confounders.

Results
Review of previous frameworks on COC
The original search returned 206 articles, 68 of which 
were procured for review after deduplication and rel-
evance screening. The flow of articles through identifica-
tion to final inclusion is represented in Fig. 1.

In reviewing the literature on COC, it became apprar-
ent that COC is a complex and comprehensive concept. 
It was first proposed in the 1960s in the Folsom Report, 
which defined COC as “maximizing the services received 
by health service users to be provided by the same 
health service provider” [19]. With the highly special-
ized development of healthcare, individuals now need to 
engage with multiple types of providers throughout their 
healthcare journey, especially for patients with chronic 
or comorbid conditions. Consequently, the definition 
of health service continuity has also evolved. As defined 
by Haggerty, COC is “the consistency and coherence of 
a series of discrete healthcare events with the needs of 
patients” [20]. This definition emphasizes two core ele-
ments: the focus on health service users and the provi-
sion of long-term and multiple services to meet their 
needs [21].

We found 26 frameworks proposed by international 
and Chinese researchers, each comprising one or more 
dimensions (Appendix 1). The UPC and Bice-Boxerman 
COC are commonly used in empirical studies due to 
their ease of measurement. However, these frameworks 
only capture a single aspect of COC and fail to provide 
a comprehensive picture [13]. Among the multi-dimen-
sional frameworks, Haggerty’s framework of COC, 
which includes relational, informational, and manage-
ment continuity, is widely cited. This framework offers 
multiple measurable dimensions that reflect the com-
plexity of COC. However, all the indicators mentioned 
in this framework are objective in nature [22]. In light of 
the evolving concept of health services from a disease-
centered approach to a people-centered approach, Free-
man introduced the concept of “experienced continuity” 
as the ultimate goal of COC [23]. The World Health 
Organization (WHO) developed a framework for COC 
consisting of four domains: interpersonal, longitudinal, 
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management, and informational continuity, which 
incorporates both subjective and objective indicators. 
However, the WHO framework primarily focuses on 
medical care and overlooks the continuity of prevention 
services, which is particularly important in the context 
of the increasing prevalence of chronic diseases [21]. 
While there are measurement tools that encompass more 
dimensions, such as the Nijmegen scale [14] the associ-
ated questionnaires can be overly complex and difficult 
to comprehend, particularly for individuals with limited 
education.

In conclusion, COC is a multi-dimensional concept 
that signifies residents’ ability to access appropriate, 
seamless, and satisfactory health services, encompassing 
both medical care and other healthcare needs, based on 
their individual health requirements and personal cir-
cumstances, provided by a consistent team of healthcare 
professionals. To facilitate measurement, it is advisable 

to minimize the number of dimensions and avoid redun-
dancy. Considering these findings, relational continuity, 
informational continuity, and management continuity 
were chosen as the primary elements in the measurement 
of COC. Interpersonal continuity and longitudinal conti-
nuity were included as sub-dimensions within relational 
continuity, while experience continuity was incorporated 
within the domain of management continuity [24].

Development of the COC measurement
Selection of indicators
Based on literature review and expert consultation, the 
final measurement of COC consists 3 dimensions, 6 vari-
ables and 10 individual indicators, as shown in Table 1:

Relational continuity This dimension focuses on estab-
lishing a consistent and ongoing relationship between 
residents and one or more healthcare providers who are 

Fig. 1 PRISMA flowchart of study selection process
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familiar with each other. This dimension is disassembled 
into two aspects: (1) Fixed relationship reflects the objec-
tive continuity, captured using two indicators that fam-
ily doctor contracts in form and proportion of visits to the 
same doctor in actual visits; (2) Quality of relationship 
is seclected as the subjective variable, which assessed by 
responsibility capability of family doctor and satisfaction 
evaluated by individuals on experience in interacting with 
doctors.

Informational continuity This dimension focuses on 
developing appropriate health management plans based 
on health information and personal information of the 
residents, regardless of time and location. This dimen-
sion consists two components: (1)accumulated knowledge 
is derived by measuring access to health information and 
personal information, which reflects previous medical 
records and psychosocial characteristics; (2)information 
transfer is considered the access of individuals’ previous 
information in the context of cross-boundary collabora-
tion.

Management continuity This dimension emphasizes 
establishing a well-organized cooperation mechanism 
between different health service institutions to meet the 

envolving health needs of residents. It comprises two 
items: (1)The consistency of care refers to consistency 
of care and a smooth transition process, captured using 
access to health resources and consistency of treatment. (2)
The flexibility of care highlights adapting care to changes 
in an individual’s needs and circumstances, which is mea-
sured by patient participation.

Weighting and aggregation
Weighting The weights of the individual indicators 
were determined using the AHP method. A total of 12 
experts participated in scoring the indicators, resulting in 
a response rate of 67.7% (The questionnaire presented in 
Appendix 2). The relative weights of the individual indi-
cators were calculated using an eigenvector, as shown 
in Table 2. To ensure the accuracy of the judgments, the 
inconsistency ratios of all comparison matrices were 
found to be less than 0.1, meeting the consistency require-
ments.

Since improvements in each dimension have a spillover 
effect, different dimensions and indicators within the 
same dimensions compensate for each other. To synthe-
size the composite indicator for COC, linear aggregation 
is applied, which is a common compensatory aggregation 

Table 1 Stucture of the COC measurement
Dimension Variable Individual Indicator Description
Relational 
Continuity

Fixed Relationship Family doctor contracts Whether the household contract with a family doctor in form
Proportion of visits to the 
same doctor

Sum of squared ratio of a person visits the certain doctor to the total visits 
in 12 months

Quality of relationship Rapid response Whether residents can contact the family doctor quickly in need
Satisfaction The score of satisfaction in contact with doctors

Informational 
Continuity

Accumulated 
Knowledge

Access to health information Whether the health center has established electronic health record

Access to personal 
information

Whether the professional obtain the psychosocial information

Information Transfer Information transfer Whether information can be shared between different healthcare providers
Management 
Continuity

Consistency of care Access to health resources Whether people obtain the same high-quality services from different 
professionals

Consistency of treatment Whether the cross-boundary health service is coherent
Flexibility Patient participation Whether the patient participated in the development of treatment plans

Table 2 Weights of the indicators for COC
Dimension Weight(%) Variable Weight(%) Individual Indicator Weight(%)
Relational Continuity 60.43 Fixed Relationship 46.87 Family doctor contracts 33.33

Proportion of visits to the same doctor 13.54
Quality of relationship 13.56 Rapid response 9.46

Satisfaction 4.10
Information Continuity 25.14 Accumulated Knowledge 15.69 Access to health information 11.35

Access to personal information 4.33
Information Transfer 9.41 Information transfer 9.41

Management Continuity 14.43 Consistency of care 11.82 Access to health resources 8.31
Consistency of treatment 3.51

Flexibility 2.58 Patient participation 2.58
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approach that allows for trade-offs between different 
indicators [25]. For an individual k , the composite indi-
cator for COC can be calculated using the following 
formula:

 
COCk =

n∑

i=1

Wiλi k = 1, ..., n

where λi  is the standardized value of individual indicator 
i  by min-max algorithm, Wi  is the weight of indicator 
i, n  is the number of individual indicators.

Reliability and validation The composited indicator 
demonstrates strong reliability, as indicated by a Cron-
bach’s α index of the indicator is 0.85 (p < 0.05). To validate 
the measurement, a principal component analysis (PCA) 
was conducted. Three principal components with eigen-
values greater than 1 are extracted, and the cumulative 
contribution rate of variance reached 82.21%, indicating 
the validity of the measurement (Appendix 3).

Measures of COC score In accordance with the needs of 
policy application, the measurements of COC are divided 
into two categories: (1) overall score at the population 
level: calculated by averaging the COC scores, allowing 
for horizontally comparisons between different regions; 
(2) distribution of COC scores: representing the density of 
COC scores within the range of 0–1, enabling the identifi-
cation of health system equity and population disparities.

Level of COC in two rural counties based on the COC 
measurement
Data description
Multiple visits across time are a prerequisite for conti-
nuity measurement. For the calculation of indicators, 
samples that received health services two or more times 
within 12-month period were included in this study. 
There were no patients with missing data that needed 
to be excluded. The final data available for analysis in 
this study consist of 251 individuals and 12 health cen-
ters. The characteristic of selected samples were shown 
in Table 3. Among them, 48.6% were from County A and 
51.4% from County B. The proportion of male is 51% 
and the average age is 56.93 years. The educational level 
of the population is moderate, with only 7.2% having a 
high school degree or above. The majority of samples had 
social health insurance. The income distribution of 251 
samples included in this study is consistent with popula-
tion, with an average income of 11814.6 RMB per year.

Due to the unavailability of certain variables in 
Guangxi, we opted for alternative indicators. Considering 
that doctors play a primary role in delivering health ser-
vices and the policy encourages specialists from special-
ized hospitals to establish outpatient clinics at primary 
care facilities, we selected “whether township health cen-
ters have set up specialist outpatient clinics” to demon-
strate the access to health resources [26]. Additionally, 
the population in the two counties generally lacks educa-
tion, particularly in terms of medical knowledge, makes 
it challenging for them to actively participate in deci-
sion-making. Therefore, we used the adequacy of com-
munication in health care as a proxy variable for patient 
participation [27]. Higher levels of thorough communica-
tion indicate greater patient participation.

The overall score of COC
Table  4 presents the COC scores in the two counties. 
Assessing the level of continuity of care and conduct-
ing a disaggregated analysis allows for meaningful com-
parisons and serves as an essential tool for evaluating the 

Table 3 Summary statistics of the samples
Variables Number Proportion(%)
County
 County A 122 48.6
 County B 129 51.4
Age
 <65 167 66.5
 65~ 84 33.5
Gender
 Male 128 51.0
 Female 123 49.0
Education
 Primary school and below 131 52.2
 Junior school and above 120 47.8
Income
 Low income 40 20.7
 High income 211 19.5
Health Insurance program
 Social health insurance 246 98.0
 Self-pay 5 2.0
Attitude towards health
 Not important 40 15.9
 Important 211 84.1

Table 4 Results of COC Score in the Two Counties
Score of County A, 
Mean(SD)

Score of 
County B, 
Mean(SD)

COC score 0.49(0.22) 0.41(0.18)
Relational Continuity 0.49(0.34) 0.37(0.30)
 Fixed Relationship 0.50(0.35) 0.38(0.31)
 Quality of relationship 0.46(0.36) 0.35(0.29)
Information Continuity 0.64(0.19) 0.62(0.19)
 Accumulated Knowledge 1.00(0.00) 1.00(0.00)
 Information Transfer 0.50(0.50) 0.45(0.50)
Management Continuity 0.27(0.28) 0.19(0.23)
 Consistency of care 0.19(0.32) 0.11(0.26)
 Flexibility 0.63(0.34) 0.58(0.33)
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progress of PCIC. Understanding the differences between 
the counties is of practical significance for identifying 
policy priorities in the future. The disparities between the 
two counties were measured using t-tests, and the results 
are discussed below.

The average score of COC in County A is 0.49, while 
County B is 0.41, indicating that both counties are at a 
medium level of continuity. Further analysis reveals that 
the weak points of COC in both counties are relatively 
similar. Among the dimension indicators, the largest gap 
between the two counties is observed in relational con-
tinuity, with County A scoring 0.12 higher than County 
B. Among the dimension indicators, This is followed by 
management continuity, with a gap of 0.08. On the other 
hand, the difference in informational continuity is mini-
mal and statistically insignificant. Regarding the sub-indi-
cators, except for accumulated knowledge and flexibility, 
County A consistently receives significantly higher scores 
than County B. The largest discrepancy is observed in the 
fixed relationship indicator, where County A scores 0.13 
higher than County B.

Distribution of COC score
To examine the distribution of COC scores among dif-
ferent groups, we conducted an analysis based on age, 
gender, education, income, and attitude towards health. 
The findings are presented in Appendix 5. The results 
indicate that individuals aged over 65, those with lower 
income, individuals who prioritize health, and residents 
of County A obtained higher COC scores. Additionally, 
Table  5 presents the regression results for COC scores. 
The analysis reveals significant differences in COC scores 
based on individuals’ attitudes towards health. Specifi-
cally, individuals who place greater emphasis on health 
demonstrate a higher level of continuity (p < 0.001). Con-
sistent with the earlier findings, residents of County A 
also exhibit significantly higher COC scores compared 
to those in County B. Furthermore, when controlling for 

confounding variables, the effects of age and income on 
COC scores no longer remain significant. This suggests 
that age and income do not independently influence 
continuity and their impact can be attributed to other 
factors.

Discussion
In this study, we have developed a comprehensive and 
quantitative measure of continuity based on a multidi-
mensional framework. By consulting with experts in the 
field of health policy, we have constructed a compos-
ite indicator that is both robust and easily measurable, 
using AHP method. The validity of the measurement has 
been confirmed through reliability analysis and princi-
pal component analysis. The new measurement captures 
the complexity of continuity by incorporating multiple 
dimensions and indicators that reflect various aspects of 
the broader health system. The weighting of each indi-
cator is also meaningful, as it provides guidance for pri-
oritizing areas in health reform and policy development. 
Furthermore, we have demonstrated the practical appli-
cation of the new measure in this study. The multidimen-
sional measurement enables us to identify weak points 
and areas requiring improvement, thus informing policy 
priorities. Additionally, by analyzing the distribution 
of COC scores among the population, we can identify 
vulnerable groups and tailor policies to enhance health 
equity.

In the subsequent discussion, we will focus on the 
selection of indicators, the rationale behind the assigned 
weights, and the empirical results to further analyze the 
validity and applicability of the new measurement. More-
over, we will explore how the COC scores can be effec-
tively linked to health policies to drive improvements in 
continuity of care.

Firstly, the dimension of relational continuity carries 
the highest weight in the measurement, with a particu-
lar emphasis on the indicator called “family doctor con-
tracts,“ which is considered the most crucial among all 
indicators. In China, family doctors primarily consist 
of rural doctors who have been transformed into this 
role. According to policy requirements, family doctors 
are obligated to contract with all chronic patients and 
individuals aged 65 and above within their designated 
area. Additionally, a specified number of follow-up vis-
its within a year is mandated. The results of this indica-
tor also highlight the policy differences between the two 
counties [28]. County A allows a greater number of ordi-
nary residents to contract with family doctors, which is 
the primary reason for its significantly higher score in 
the fixed relationship indicator compared to County B. 
However, it is worth noting that the overall scores for 
this indicator in both counties are not satisfactory, par-
ticularly regarding the quality of the relationship. These 

Table 5 Regression results on characteristics in COC score
Characteristics Coef. 95% CI
Gender (ref: male)
 female 0.02 [-0.03, 0.07]
Age (ref: <65)
 65~ 0.04 [-0.02, 0.09]
Education (ref: primary school and below)
 junior school and above -0.02 [-0.07, 0.04]
Income (ref: low income)
 high income -0.01 [-0.06, 0.04]
Attitude towards health (ref. not important)
 important 0.10*** [0.03, 0.17]
County (ref: County A)
 County B -0.08*** [-0.14, -0.03]
*** p < 0.01, ** p < 0.05, * p < 0.1
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findings align with other studies that have reported a low 
utilization rate of family doctor contracting services in 
rural areas of Guangxi, which stands at a mere 6.7% [29]. 
This low utilization may be attributed to the substantial 
overlap between the content of family doctor contracting 
services and basic public health services under current 
policies. Consequently, many people are unaware that 
they have actually contracted with a family doctor and 
thus rarely seek assistance from them.

Secondly, information continuity achieved the high-
est score among the three dimensions, and the differ-
ence between the two sample counties is relatively small. 
This score can be attributed to the comprehensive imple-
mentation of electronic medical records at the township 
level, which represents a significant accomplishment in 
the rural areas of western China [30]. It demonstrates 
the dedication and efforts of the health departments in 
promoting COC. By 2019, approximately 82.82% of pri-
mary healthcare facilities nationwide had implemented 
information systems [31]. The utilization of information 
technology serves as a foundation for personalized health 
services and plays a crucial role in improving health lit-
eracy. However, the score for information transfer indi-
cates that there is poor interoperability among health 
information systems. Fragmentation is evident not only 
within electronic medical record systems across differ-
ent hospitals but also in the connection between clinical 
care and basic health services. This highlights the need 
for improved integration and coordination of health 
information systems to enhance information transfer and 
facilitate seamless care delivery [32].

Thirdly, management continuity is identified as the 
weakest dimension of COC in both counties, particu-
larly in terms of consistency of care. The establishment 
of medical alliances in the two rural counties has made 
certain contributions to integrated care, and the discrep-
ancy in scores clearly indicates the better performance of 
County A in terms of coordination. However, similar to 
the policy pilot experiences in other areas of China, there 
is a lack of consensus among the stakeholders within the 
medical alliances [33]. During the long-term process 
of policy design and implementation, the coordination 
processes within county healthcare alliances have been 
unclear and inadequately supported by funding. Hos-
pitals and primary care centers have been engaged in 
patient competition and lacked incentives to collaborate, 
thereby hindering the continuity of management [16]. 
Additionally, due to insufficient promotion efforts, most 
residents still harbor a distrust of the quality of primary 
healthcare services and continue to flock to large hos-
pitals, overlooking the government’s efforts to improve 
healthcare accessibility. These findings align with the 
results of another empirical study conducted in western 
China, which confirmed that 44% of respondents were 

unaware of the policies related to the tiered healthcare 
delivery system [34]. The lack of awareness and under-
standing among residents further hampers the successful 
implementation of management continuity initiatives.

The distribution of COC scores revealed significant 
variations in continuity among individuals with differ-
ent attitudes towards health. Those who prioritize their 
health tend to be more proactive in managing their 
health conditions and are more likely to establish a stable 
relationship with healthcare providers to ensure ongo-
ing guidance and support. They exhibit a greater inter-
est in favorable health policies that enhance relational 
continuity and management continuity. These findings 
emphasize the importance of government initiatives 
aimed at health promotion and improving the overall 
health literacy of the population. By enhancing health 
literacy, individuals can make informed decisions about 
their healthcare, actively engage in preventive measures, 
and effectively utilize available healthcare resources to 
enhance continuity of care.

Our empirical findings have significant policy impli-
cations. Firstly, the dimension of relational continuity 
emerges as the most crucial aspect of COC [35]. There-
fore, it is necessary to reevaluate the family doctor con-
tracting policy and emphasize its distinctive features 
[36]. It is necessary to improve the capacity of primary 
health care providers and strengthen policy publicity that 
guide more people, not only those with chronic diseases 
and the elderly, to contract with family doctors. Secondly, 
while both counties exhibit high scores in informational 
continuity, the lack of integrated data hinders the provi-
sion of seamless services, particularly in underdeveloped 
regions like Guangxi. To address this issue, the govern-
ment should recognize the potential of information tech-
nology in compensating for transportation challenges 
and allocate additional funding for telemedicine initia-
tives to enhance access to care [37]. Thirdly, efforts have 
been made in Guangxi to improve management continu-
ity through the establishment of medical alliances. How-
ever, compared to cities like Sanming and Luohu [38], 
the progress is still in its early stages [39]. It is crucial to 
learn from successful integration experiences and pro-
mote inter-institutional collaboration at different levels 
to enhance the continuity of health services in Guangxi 
[40]. Lastly, raising public awareness is paramount in 
Guangxi. This includes fostering knowledge about health 
and related policies among the population, enabling them 
to make optimal use of available resources and improve 
continuity of care. These policy implications emphasize 
the importance of refining existing policies, addressing 
information gaps, promoting collaborative healthcare 
models, and enhancing public awareness to advance con-
tinuity of care in Guangxi.
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One significant limitation of our study is the small sam-
ple size. Continuity of care is demonstrated by observing 
multiple instances of receiving health services over time 
[20]. Although we only had a sample of 251 individu-
als included in our empirical study, we were still able to 
identify significant differences in COC scores between 
counties and among individuals with different attitudes 
towards health. With a larger sample size, it would have 
been easier to identify vulnerable populations and pro-
vide more precise insights. Furthermore, the data used 
in our study were obtained from a cross-sectional sur-
vey, which limits our analysis to descriptive and com-
parative approaches. It does not allow us to examine 
temporal trends or make causal inferences. To evaluate 
the effects of healthcare reforms, future studies should 
incorporate longitudinal data and include comparisons 
across different time points. Addressing these limitations 
and expanding the sample size in future studies would 
enhance the robustness and generalizability of the find-
ings, allowing for a more comprehensive understanding 
of continuity of care and its implications for health sys-
tem improvements.

Conclusion
This study contributes to bridging the gap between the 
theoretical framework and quantitative measurement of 
continuity of care by introducing a composite indicator 
that encompasses the various dimensions of COC. The 
measurement results not only provide insights into the 
effectiveness of health policies concerning continuity of 
care but also offer a valuable foundation for the optimiza-
tion of these policies by identifying areas of strength and 
weakness in COC.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12913-023-09916-4.

Supplementary Material 1

Supplementary Material 2

Supplementary Material 3

Supplementary Material 4

Supplementary Material 5

Acknowledgements
Not applicable.

Authors’ contributions
QW drafted the manuscript, conducted the data analysis and interpretation. 
BY, JX, PH, HX collected and managed the data. QM designed the study, 
managed the data and made critical interpretations and revisions on some 
intellectual contents of the article. All authors gave final approval for the final 
version to be published.

Funding
There was no project-specific funding.

Data availability
The datasets generated during the current study are not publicly available 
because some of the data may related to personal privacy, which are available 
from the corresponding author on reasonable request. And all data analysed 
during this study are included in this published article.

Declarations

Ethics approval and consent to participate
The study has been approved by the Institutional Review Board of Peking 
University (IRB00001052-21097). All methods were carried out in accordance 
with relevant guidelines and regulations. Informed consent was obtained 
from all subjects and/or their legal guardian(s) prior to questionnaire 
administration.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 16 May 2023 / Accepted: 14 August 2023

References
1. Raddish M, Horn SD, Sharkey PD. Continuity of care: is it cost effective. Am J 

Manag Care. 1999;5(6):727–34.
2. Schmittdiel J. Choice of a personal physician and patient satisfaction in a 

health maintenance Organization. JAMA. 1997;278(19):1596. https://doi.
org/10.1001/jama.1997.03550190060045.

3. Starfield B, Shi L, Macinko J. Contribution of primary care to Health 
Systems and Health. Milbank Q. 2005;83(3):457–502. https://doi.
org/10.1111/j.1468-0009.2005.00409.x.

4. Guthrie B, Saultz JW, Freeman GK, Haggerty JL. Continuity of care matters. 
BMJ. 2008;337(aug07 1):a867–7. https://doi.org/10.1136/bmj.a867.

5. Jackson GL, Powers BJ, Chatterjee R, et al. The patient-centered medical 
home: a systematic review. Ann Intern Med. 2013;158(3):169–78.

6. Jeffers H, Baker M. Continuity of care: still important in modern-day general 
practice. Br J Gen Pract. 2016;66(649):396–7. https://doi.org/10.3399/
bjgp16X686185.

7. Chen X, Giles J, Yao Y, et al. The path to healthy ageing in China: a Peking 
University–Lancet Commission. The Lancet. 2022;400(10367):1967–2006.

8. Zhang L, Cheng G, Song S, et al. Efficiency performance of China’s health 
care delivery system. Int J Health Plann Mgmt. 2017;32(3):254–63. https://doi.
org/10.1002/hpm.2425.

9. SUN C, LIU T, JIANG F, SI S, WANG CHUS. The development process and 
implementation of policies related to family doctor in China. Chin Gen Pract. 
2021;24(7):765.

10. Meng Q, Mills A, Wang L, Han Q. What can we learn from China’s health 
system reform? BMJ. Published online June 19, 2019:l2349. https://doi.
org/10.1136/bmj.l2349.

11. Blumenthal D, Hsiao W. Lessons from the East — China’s rapidly evolv-
ing Health Care System. N Engl J Med. 2015;372(14):1281–5. https://doi.
org/10.1056/NEJMp1410425.

12. World Bank, World Health Organization. Healthy China: Deepening Health 
Reform in China. ; 2019. http://hdl.handle.net/10986/31458.

13. Jee SH, Cabana MD. Indices for continuity of care: a systematic review 
of the literature. Med Care Res Rev. 2006;63(2):158–88. https://doi.
org/10.1177/1077558705285294.

14. Uijen AA, Schers HJ, Schellevis FG, Mokkink HG, van Weel C, van den Bosch 
WJ. Measuring continuity of care: psychometric properties of the Nijmegen 
Continuity Questionnaire. Br J Gen Pract. 2012;62(600):e949–57. https://doi.
org/10.3399/bjgp12X652364.

15. Van Walraven C, Oake N, Jennings A, Forster AJ. The association between 
continuity of care and outcomes: a systematic and critical review. J Eval Clin 
Pract. 2010;16(5):947–56. https://doi.org/10.1111/j.1365-2753.2009.01235.x.

https://doi.org/10.1186/s12913-023-09916-4
https://doi.org/10.1186/s12913-023-09916-4
https://doi.org/10.1001/jama.1997.03550190060045
https://doi.org/10.1001/jama.1997.03550190060045
https://doi.org/10.1111/j.1468-0009.2005.00409.x
https://doi.org/10.1111/j.1468-0009.2005.00409.x
https://doi.org/10.1136/bmj.a867
https://doi.org/10.3399/bjgp16X686185
https://doi.org/10.3399/bjgp16X686185
https://doi.org/10.1002/hpm.2425
https://doi.org/10.1002/hpm.2425
https://doi.org/10.1136/bmj.l2349
https://doi.org/10.1136/bmj.l2349
https://doi.org/10.1056/NEJMp1410425
https://doi.org/10.1056/NEJMp1410425
http://hdl.handle.net/10986/31458
https://doi.org/10.1177/1077558705285294
https://doi.org/10.1177/1077558705285294
https://doi.org/10.3399/bjgp12X652364
https://doi.org/10.3399/bjgp12X652364
https://doi.org/10.1111/j.1365-2753.2009.01235.x


Page 10 of 10Wei et al. BMC Health Services Research          (2023) 23:917 

16. Li X, Krumholz HM, Yip W, et al. Quality of primary health care in China: chal-
lenges and recommendations. The Lancet. 2020;395(10239):1802–12. https://
doi.org/10.1016/S0140-6736(20)30122-7.

17. Yixuan QIU, Tao DAI, Ying ZHENG, Xiaoli ZHU, Jia HU. Study on the construc-
tion of a survey tool for continuity of care in close county medical commu-
nity. China Med Herald. 2021;18(15):4.

18. WANG C guang. The disciplinary value and practical significance of 
county sociology research in Chinese. China Social Science Evaluation. 
2021;(2020-1):36–46.

19. Saultz JW. Textbook of Family Medicine: defining and examining the Disci-
pline. McGraw-Hill; 2000.

20. Haggerty JL. Continuity of care: a multidisciplinary review. BMJ. 
2003;327(7425):1219–21. https://doi.org/10.1136/bmj.327.7425.1219.

21. World Health Organization. Continuity and Coordination of Care: A Practice 
Brief to Support Implementation of the WHO Framework on Integrated 
People-Centred Health Services. World Health Organization. ; 2018. Accessed 
April 7, 2023. https://apps.who.int/iris/handle/10665/274628.

22. Haggerty JL, Roberge D, Freeman GK, Beaulieu C. Experienced continuity 
of Care when patients see multiple Clinicians: a qualitative Metasummary. 
The Annals of Family Medicine. 2013;11(3):262–71. https://doi.org/10.1370/
afm.1499.

23. Freeman GK. Continuity of care: an essential element of modern general 
practice? Fam Pract. 2003;20(6):623–7. https://doi.org/10.1093/fampra/
cmg601.

24. Reid RJ, Haggerty JL, McKendry R, Reid R, Haggerty J. Defusing the confusion: 
concepts and measures of continuity of Healthcare. In:; 2002.

25. Saisana M, Tarantola S. State-of-the-art report on current Methodologies and 
Practices for Composite Indicator Development. Volume 214. Citeseer; 2002.

26. Johansson AM, Lindberg I, Söderberg S. Healthcare personnel’s experi-
ences using video consultation in primary healthcare in rural areas. 
Prim Health Care Res Dev. 2017;18(01):73–83. https://doi.org/10.1017/
S1463423616000347.

27. Ishikawa H, Yano E. Patient health literacy and participation in the 
health-care process. Health Expect. 2008;11(2):113–22. https://doi.
org/10.1111/j.1369-7625.2008.00497.x.

28. Meinan WANG, Dongfu QIAN, Yiting WANG, Xiaojing HE. A comparative study 
on the workload of rural primary healthcare personnel under the family doc-
tor contract service mode in chinese. Chin J Health Policy. 2020;13(7):7.

29. DENG Y, hua WANGC, GAN Y, LU Z xun. The current status of family doc-
tors’ contracting service utilization and its influencing factors: based on a 
survey of 31 provinces and cities in China in Chinese. Chin J Health Policy. 
2020;13(9):8.

30. DAI T, HU H pu XIEL, qin LEIX, yun WANGY. Empirical study on the evaluation 
for population & health informatization in chinese. Chin J Health Policy. 
2016;9(12):5.

31. LV X hang CHENQ, LEI X, yun, et al. Analysis and thinking on the Status of 
Primary Medical and Health Information Construction in Chinese. China Digit 
Med. 2019;14(4):2–411.

32. WANG C, ZHU Y, WU S. Retrospective analysis of the National Primary Health 
Informatization Development during the 13th five-year plan in China in 
Chinese. Chin J Health Inf Manage. 2021;18(3):6.

33. CUI Z, han WANGH. feng. The construction logic and implementation path 
of the merged county medical community from the perspective of holistic 
governance in Chinese. Chinese Journal of Health Policy. 2021;14(2):7.

34. Qing LIU, Shuxiao HU, Biwen YANG, Yichen WU, Gaofei ZHANG, Changfu 
CHEN. Research on the influence of residents’ cognitive level of diagnosis and 
treatment on Medical Treatment Behavior in Chinese. Chin Hosp Manage. 
2022;008:042.

35. Stokes T. Continuity of care: is the personal doctor still important? A survey of 
General Practitioners and Family Physicians in England and Wales, the United 
States, and the Netherlands. The Annals of Family Medicine. 2005;3(4):353–9. 
https://doi.org/10.1370/afm.351.

36. Yuan S, Wang F, Li X, Jia M, Tian M. Facilitators and barriers to imple-
ment the family doctor contracting services in China: findings from a 
qualitative study. BMJ Open. 2019;9(10):e032444. https://doi.org/10.1136/
bmjopen-2019-032444.

37. Barbosa W, Zhou K, Waddell E, Myers T, Dorsey ER. Improv-
ing Access to Care: Telemedicine Across Medical Domains. Annu 
Rev Public Health. 2021;42(1):463–81. https://doi.org/10.1146/
annurev-publhealth-090519-093711.

38. Feng C, Zhu J, Chen Y. The evolution and inter-sectoral interaction mecha-
nism of China’s national medical alliance: an analysis based on complex 
systems theory. Health Plann Manage. 2022;37(3):1454–76. https://doi.
org/10.1002/hpm.3413.

39. Yip W, Fu H, Chen AT, et al. 10 years of health-care reform in China: 
progress and gaps in universal health coverage. The Lancet. 
2019;394(10204):1192–204.

40. Green LW, Ottoson JM, García C, Hiatt RA. Diffusion theory and knowl-
edge dissemination, utilization, and integration in Public Health. Annu 
Rev Public Health. 2009;30(1):151–74. https://doi.org/10.1146/annurev.
publhealth.031308.100049.

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

https://doi.org/10.1016/S0140-6736(20)30122-7
https://doi.org/10.1016/S0140-6736(20)30122-7
https://doi.org/10.1136/bmj.327.7425.1219
https://apps.who.int/iris/handle/10665/274628
https://doi.org/10.1370/afm.1499
https://doi.org/10.1370/afm.1499
https://doi.org/10.1093/fampra/cmg601
https://doi.org/10.1093/fampra/cmg601
https://doi.org/10.1017/S1463423616000347
https://doi.org/10.1017/S1463423616000347
https://doi.org/10.1111/j.1369-7625.2008.00497.x
https://doi.org/10.1111/j.1369-7625.2008.00497.x
https://doi.org/10.1370/afm.351
https://doi.org/10.1136/bmjopen-2019-032444
https://doi.org/10.1136/bmjopen-2019-032444
https://doi.org/10.1146/annurev-publhealth-090519-093711
https://doi.org/10.1146/annurev-publhealth-090519-093711
https://doi.org/10.1002/hpm.3413
https://doi.org/10.1002/hpm.3413
https://doi.org/10.1146/annurev.publhealth.031308.100049
https://doi.org/10.1146/annurev.publhealth.031308.100049

	Continuity of health care: measurement and application in two rural counties of Guangxi Province, China
	Abstract
	Introduction
	Method
	Results
	Review of previous frameworks on COC
	Development of the COC measurement
	Selection of indicators
	Relational continuity
	Informational continuity
	Management continuity



	Weighting and aggregation
	Weighting
	Reliability and validation
	Measures of COC score

	Level of COC in two rural counties based on the COC measurement
	Data description
	The overall score of COC
	Distribution of COC score

	Discussion
	Conclusion
	References


