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Abstract
Background: Medical Union is a novel model of integrated care services. At present, the Chinese government encourages the
development of health care services for aged people provided by Medical Union which may help make effective use of limited
medical resources in China. 

Purpose: This study aims at examining the prevalence of and associated factors affecting the acceptance of a novel integrated
care service by community-dwelling elderly.

Methods: We extracted raw data generated from 1,180 community residents over 60 years old and performed binary logistic
regression analyses to predict odds of the acceptance in Chongqing, China. Using Anderson’s health behavioral model, we
examined three groups of predictive factors: (1) predisposing factors (e.g. social demographic information), (2) enabling factors
(e.g. health insurance status), (3) need factors (e.g. health status).

Results: The application of this novel integrated care service was explained better by enabling factors than other predictive factors.
In the best explanatory model (model 3), one predisposing factor (degree of education), one enabling factor (insurance type), and
�ve need factors (self-reported health status, hypertension, diabetes, dyslipidemia, and disability) were variables considered as the
signi�cant factors affecting the acceptance of the novel integrated care service by community-dwelling elderly in Chongqing, china.

Conclusion: This study provides an empirical understanding of the equity of the access to a novel integrated care service for older
adults who live in communities. Our �ndings advocate that primary health institutions should play an important role in health
education. Advanced policies are needed to protect physically and economically vulnerable groups.

Background
Accompanied with the rapid growth of economy, China has developed into a country with an ageing population. According to the
latest data from China’s National Bureau of Statistics in 2019, the number of people aged 60 years and over in China has being
reaching 249 million which accounts for 17.9% of the total population. It is estimated that by 2020, the aged population in China
will exceed 250 million, accounting for nearly 20% of the total population [1]. In the meantime, Chinese families have become
smaller due to the one-child policy, population migration plan, as well as a living style separating the older parents and their
children. The family structure is showing a trend of miniaturization and centralization [2]. Above all, the wave of ageing has been an
unneglectable issue associated with social welfare in China, especially at this very point of society transformation and robust
growth of economy [3].

In response to the critical ageing problem and the enhanced diversity of social healthcare services, “integrated care” is becoming a
common policy for healthcare services in various countries [4]. In the context of the ongoing medical reforms, big cities in China and
Chinese scholars focus on the exploration of vertical integration of health care [5], of which the representative model is “Medical
Consortium”, also known as “Hospital Groups” [6].The Medical Consortium is a vertical type of general medical services, usually
involving a widely appreciated tertiary hospital and several secondary hospitals or community health centers; it improves patients’
responses to treatments through the cooperation between institutions at different levels [7]. From a macroscopic perspective, this is
a top-level design of resource integration which can alleviate the structural contradictions of uneven distribution of medical
resources and low rate of resource utilization. Meanwhile, via the division of labor and cooperation among various institutions, the
public can be provided with comprehensive and continuous medical and health care services. From a microscopic perspective, this
is also a strategy for different institutions to combine their advantages, compete with each other in a positive way, and reinforce
their in�uence [8]. In 2017, the State Council of China issued a policy, proposing to build and develop Medical Consortiums in order
to strengthen the combination of health services and pension services and speed up the integrated service for disease diagnosis,
treatment, rehabilitation, and long-term care [9]. Up to now, 94.7% of cities above the municipal level in China have their own
Medical Consortiums, and the construction of Medical Consortium has relatively matured [10].

At present, some scholars have investigated the acceptance of the health care by elderly in China [11–13], but none of them targets
on the integrated care service of Medical Consortium. Therefore, we decided to analyze the factors related to the acceptability of



Page 3/13

this novel medical service among community-dwelling elderly using a mature theoretical model.

Methods

2.1 Ethics statement
This study was part of a provincial-level project in China. It was a cross-sectional study with a large sample size and approved by
the Ethics Committee of the First A�liated Hospital of Chongqing Medical University (No.:2019–105). Each participant was
informed by a written consent to assure their rights to know. Personal information was completely con�dential and participants
were tracked anonymously according to their assigned unique number.

2.2 Data source
The data used in this paper originated from the questionnaire survey of “Construction of personalized pension service model based
on Medical Consortium”, a key project from Chongqing Science and Technology Committee. The questionnaire survey was
conducted from December 2018 to June 2019. It was done in Chongqing which consisted of 26 districts, 8 ordinary counties, and 4
autonomous counties. Convenience sampling was used to select participants and the survey was mainly performed in the form of
face-to-face interviews. Our target population was elderly people over 60 years old living in communities in Chongqing. In total,
1,299 questionnaires were collected of which 1,180 were valid, with an effective recovery rate of 90.84%. A �ow chart of participant
recruitment and eligibility screening is provided in Figure 1.

2.3 variable selection
Anderson’s model, also known as behavior model of health services use (BMHSU), was �rst proposed in 1968 by medical sociology
and health services researcher Ronald m Andersen [14]. Being tested by a large number of empirical studies, Anderson model has
been gradually improved after many revisions [15] and widely used in the �eld of medical and health service to analyze the
in�uencing factors of medical service behavior for individuals [16, 17].

The dependent variable (a dichotomous variable) of this study was the community elderly’s willingness to accept a novel integrated
care service supplied by Medical Consortium. Participants who were willing to accept it were coded as “0”, participants who refused
to accept it were coded as “1”. Other factors that might affect the acceptance were considered as independent variables which had
been identi�ed by other researchers [18]. And BMHSU included 3 groups of factors shown as follows:

Predisposing Factors The predisposing factors are the demographic and sociological characteristics of the tendency to utilize or
accept medical and health services but not directly related to the behaviors [19]. Five variables such as age, gender, education level,
marital status, and residential area were assessed in this study. Among them, age was a numerical variable and displayed in the
form of mean and standard deviation (x̅±SD). The gender was coded as “1” for males and “0” for females. Based on the nine-year
compulsory education policy in China [20], the education level was labelled as 4 to 0, i.e. illiteracy (4), elementary school (3), middle
school (2), high school (1), and college (0). In terms of marital status, “1” stood for no spouse which consisted of divorced,
widowed, and single participants while “0” represented married. With regard to the residential areas which included counties and
districts, the former was assigned a value of “1” and the latter was “0” according to the present administrative division [21].

Enabling Factors The enabling factors refer to the family’s ability to obtain medical and health services and are indirect in�uencing
factors for medical and health services. This category mainly consists of residents’ annual income and medical insurance
resources [22]. Based on the average income of residents in Chongqing reported by Municipal Bureau of Statistics in 2013 [23], the
income of a participant was layered as four classes, with an income of over 728 US dollars (5000 Chinese yuan) assigned as “3”,
436 ~ 727 US dollars (3000 ~ 4999 Chinese yuan) assigned as “2”, 145 ~ 435 US dollars (1000 ~ 2999 Chinese yuan) assigned as
“1”, and less than 144 US dollars (1000 Chinese yuan) assigned as “0”. For the medical insurance types, the urban workers’ basic
medical insurance was de�ned as “3”, the urban residents’ basic medical insurance was “2”, the novel rural cooperative medical
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insurance was “1”, and the others (such as commercial medical insurance, etc.) were “0”. As Chinese people have a tradition of �lial
piety, we decided to include the number of offspring of the participants in the model which was also expressed numerically.

Need Factors The need factors refer to the demands of medical service made by family members which are the premise and direct
in�uencing factors of medical service utilization, including self-health assessment, prevalence of chronic diseases, as well as
disability [19]. In present study, the self-reported health status had 5 grades: very well (4), well (3), average (2), poor (1), and not at all
(0). Previous studies reported that 58.3% of the elderly in China suffered from hypertension, 19.4% from diabetes, and 37.2% from
dyslipidemia [24]. Therefore, these three diseases were included in the model to indirectly evaluate the condition of chronic disease
in participants. If no drugs were taken within 3 months, it would be determined as no and valued as “1”, otherwise the value would
be “0”. We applied activities of daily living (ADL) to evaluate whether the participants were disabled [25]. If participants had the
ability to independently conduct six activities in their daily life, they were diagnosed as non-disabled, with a value of “1”. If more
than one activity could not be done without help, we identi�ed them as disabled, with a value of “0”.

2.4 Data analyses
SPSS 22.0 software was used for data analyses, and quantitative data such as age were described statistically by mean and
standard deviation (x̅±SD). Taking Anderson model as the analysis framework, the probability of the elderly in communities to
receive the novel integrated care service was set to ρ, and the odds ratio (odds) was to ρ/1-ρ. After logit transformation, the
logarithmic odds ratio is set to [Due to technical limitations, this equation is only available as a download in the supplemental �les
section]. Using binary logistics regression model, the predisposing factors, enabling factors, and need factors were successively
included in the model, and the in�uence differences of the three groups of factors were compared by three regression results. The
three models are as follows:

[Due to technical limitations, this equation is only available as a download in the supplemental �les section.]

In which, N = 1180 x1 = predisposing factors, x2 = enabling factors, x3 = need factors.

Results

3.1 Demographic analysis
URBMI = urban residents’ basic medical insurance, NCMI = novel rural cooperative medical insurance, UEBMI = urban workers’
basic medical insurance, SD = standard deviation

Table 1 showed that 68.73% participants (N = 811) were willing to accept the novel integrated care services. In terms of
predisposing factors, the numbers of male (N = 605) and female participants (N = 575) were comparative with an average age
72.14 years old. According to the standard age grouping for the elderly [26], most participants were still “mildly-old” (65–74 years
old). As for the education level, most participants were poorly educated, and only 32.30% had completed the nine-year compulsory
education in China, graduating from a middle school. In terms of marriage, 18.39% of the participants were currently in a “no
spouse” condition. Regarding the residential areas, ordinary counties and autonomous counties were considered as a single area
due to the relatively limited samples in both sites. However, the combined number of participants living in counties (27.54%) was
statistically less than that living in districts (72.46%).

In terms of enabling factors, the income of the participants was in the middle class, and nearly half of the participants’ annual
income was between 436 and 727 dollars. In terms of medical insurance type, 60.68% of participants were enrolled in UEBMI. In
addition, one child policy once was a basic policy in China. It advocated birth control and suggested a family to raise only one
child. Therefore, most participants only had either a son (1.08±0.88) or a daughter (1.10±0.94).

In terms of need factors, most participants were optimistic about the self-assessment of their health conditions. Among the three
diseases enrolled in the model, nearly half (45.93%) of the participants had dyslipidemia-associated health issues and most
(95.17%) of the participants were able to take care of themselves without any disabilities.
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3.2 Regression analysis of binary logistics
We applied the predisposing factors, enabling factors, and need factors to the regression model successively and binary logistics
regression analysis was utilized to examine the predictive factors for the acceptance of the novel integrated care service.

In Table 2, the results from strength test of the correlation between the independent variables and dependent variables showed that
the Cox-snell square and nagelkerke square of the three models gradually increased, indicating that there was a moderate
correlation between the independent variables and dependent variables in the three models [27].We also performed Hosmer and
Lemeshow Test; P value ( 0.05) didn’t reach a statistical signi�cance. However, the overall regression model had a good �tness and
the representative independent variables could effectively predict our dependent variables [28]. Meanwhile, the frequencies of the
correct overall classi�cation of the three models were 68.6%, 70.9%, and 71.9%, respectively which indicated that the model 3 had
the best overall adaptability (71.9%) followed by model 2 and model 1, with an interpretation of 70.9% and 68.6%, respectively [27].
It is very certain that the degree of interpretation changed more after the addition of enabling factors to model 1 compared with the
addition of need factors to model 2. Therefore, we suggested that enabling factors had the greatest impact in this study;
predisposing factors and need factors also had signi�cant impact with the overall adaptability of Model 3 being the best.

Table 2 listed the regression coe�cients, standard error, odds ratio, con�dence interval for all independent variables. Firstly, only
predisposing factors were investigated in model 1, including gender, age, education level, marital status, and residential region.
Three variables (gender education level, and region) emerged as signi�cant factors, among which males were more inclined to
receive this novel integrated care service and females were only 0.76 time as many as men. In terms of the educational level, the
higher the educational level was, the easier this pension service was provided. Referring to the residence, the elderly from counties
received this service less than those from districts with a ratio of 0.65: 1. However, there was no signi�cant relationship between
marital status and acceptance of this service.

Secondly, four enabling factors (income, insurance type, the number of sons, and the number of daughters) were assessed in the
model 2, three variables were insigni�cant but not insurance type whose OR value (0.44) of NCMI was the lowest compared with
the reference parameter UENMI. There was no signi�cant correlation between income or the number of children and the application
of the service.

Thirdly, �ve need factors (self-reported health status, hypertension, diabetes, dyslipidemia and disability) were assessed in the
model 3. Participants who rated their health conditions as “not at all” had the highest odd value of 4.03 which indicated that these
participants were 4.03 times as many as those in “average”. Considering the chronic diseases, we found that participants with
diabetes and disabilities were more likely to seek for the services; interestingly, participants without hypertension and dyslipidemia
were more likely to accept integrated care and pension services which were 1.94 times and 1.46 times higher than those with the
diseases, respectively.

Discussion
This study attempted to analyze the accepting behaviors of elderly people in Chinese communities in the face of a novel integrated
care service and employed a veri�ed theoretical model to describe the relevant factors of the accepting behaviors in order to
promote the utilization of medical and health services by elderly people in communities and develop primary health care
institutions.

Overall, the explanatory powers of predisposing factors and need factors were stronger than that of enabling factors in the research
of the in�uencing factors for the application of medical health services [29–31]. However, the application of the novel integrated care
service was signi�cantly explained by enabling factors rather than predisposing factors and needed factors. This is different from
other studies using Anderson model. Possibly, this is related to our choice of dependent variables. In this study, we selected the
novel integrated care service as the outcome model rather than general health services such as professional mental health care [32,

33], case management support services [16], dental services [34], or outpatient or inpatient services [30]. Medical Consortium is a
relatively innovative concept for older adults. At present, this model is still experiencing continuous development and improvement.
The elderly population still holds a conservative attitude towards it. In addition, �nancing factors are considered to serve as
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conditions allowing the seeking for services [18], which implies that the elderly without �nancial concerns will be more free to
choose medical services and make efforts to improve their health, while those encountering �nancial issues have fewer choices.
Therefore, the two reasons may explain why the application of the novel integrated care service was signi�cantly explained by
enabling factors rather than predisposing factors and needed factors.

Here, we used model 3 to discuss the factors affecting elderly people’s accepting behaviors for health care services in communities,
odds ratios from binary logistics regression analysis for predisposing factors revealed that the education level was statistically
signi�cant. Namely, those who were highly educated were more willing to receive the services provided by Medical Consortium.
This �nding is consistent with past studies[35]. Potentially, older people with higher education degrees have more awareness of
health management [36] and can motivate themselves to promote and maintain their behaviors for healthy management, like
making full use of preventive health services. This reminds us that primary health care institutions in communities should play an
exclusive role in promoting the health literacy among aged people. What’s more, they should encourage people to engage in health-
enhancing activities based on the concept of ageing [37].

At present, there are mainly three medical insurance plans in China: a. UEMI which was formally established in 1998; b. NCMI for
rural residents formally established in 2003; and c. URMI for unemployed residents which was formally established in 2007. These
social medical insurances had covered 95% residents in China by 2015 [38]. In terms of enabling factors, elderly people in
communities enrolled in NCMI had the least willingness to take health services. Our �nding was consistent with a national survey
within representative middle-aged and elderly households in China [39]. This may be due to the fact that the coverage of the novel
rural cooperative medical system is far less than that of URBMI and UEBMI. Besides, the rural population has limited access to
medical care and more economic burdens than urban residents [40]. This suggests that the government should focus on optimizing
the allocation of medical insurance resources and unifying health care plans in the following policies.

Participants who claimed their health level as “not at all” were willing to receive integrated care service at most. This was observed
in almost all the past studies [18, 41]. Regarding the effect of chronic diseases on the health services, different diseases had
inconsistent in�uence on people’s choices of taking health care services which was identi�ed by Peng’s study of 1,056 disabled
elderly people in China [42]. This result could be explained by the fact that our survey respondents might have other chronic
diseases. And we only chose three diseases with the highest incidences in the older adults, i.e. hypertension, diabetes, and
dyslipidemia. Some elderly people have been in a state of illness for many years. However, these aged people might not need
medical services if they maintain a health management which turns out that chronic diseases such as hypertension have little
impact on their daily life. With the aforementioned reasons, many elderly people take health services only when they have already
had serious health issues.

As for the impact of disability on the acceptability of medical services, our results showed that disabled elderly people were less
likely to receive medical health services, which was consistent to the results from Kim[30]. This may be explained by the traditional
culture of �lial piety in Asian countries. In a traditional Chinese family, parents are more inclined to go through their aged years by
living with their children. In other words, the Chinese old people are more willing to receive long-term care services at home and
emergency medical services will be only selected when adverse events or disease progression result in the hospitalization.
Consistently, there are studies showing that Chinese aged people also have a low rate of psychological consultation [43]. Our study
highlights the importance of the aforementioned traditional culture in accessing professional health services. In their role as
gatekeepers to the medical system, families may contribute to e�cient utilization of resources while reducing costs for hospital
emergency departments.

5 Strengths and limitations

The strength of this study is to investigate the factors of the elderly in communities affecting a novel integrated care service in
China. This service is experiencing development and maturation favored by governmental policies. Besides, our research was
carried out under a veri�ed theoretical framework which is of scienti�c value to some extent. However, there are still some
limitations in this study. Firstly, this was a cross-sectional study that failed to gain insight into the causal relationship between
potential determinants and the acceptability of health services; secondly, this acceptability was detected by a binary variable
wherein participants only responded as “yes” or “no” instead of the frequency or intensity of services; thirdly, the variables in our
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model may not be able to cover all the important potential factors. For example, ethnic and religious beliefs were not discussed
here. Thus, we plan to expand the sample size and include more variables to analyze the causal relationship in Anderson’s health
service utilization models in the sense of pre-disposing factors, enabling factors, and need factors in our future studies.

Conclusion
The results of this study indicate that about 68.73% of the community-dwelling elderly need the novel integrated care services. In
this study, enabling factors have been shown to contribute to the acceptance most signi�cantly in the model 3 with the best
explanatory power. First, regarding predisposing factors, participants were more likely to have the utilization of integrated care
services if they had a high degree of education. Second, for enabling factors, participants having urban residents’ basic medical
insurance received less novel health services. Third, in terms of need factors, health care acceptance was closely related to
participants’ self-rated health status, chronic diseases and disability. In conclusion, Chinese government should allocate resources
rationally and unify the medical insurance plans; and a home care-dominated, community care-supplemented and hospital care-
guided geriatric care system should be established in China.
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Variables Definition Statistics(N=1180) percentage(%)
Dependent Variables Services utilization 1=no 369 31.27%
    0=yes 811 68.73%
Predisposing Factors Gender 1=Male 605 51.27%

0=Female 575 48.73%
Age Mean (SD) 72.14 8.72

  Education level 4= Illiteracy 76 6.44%
    3= Elementary school  297 25.17%

2=Middle school  427 36.19%
1= High school  221 18.73%
0=Over college 159 13.47%

Marital 1=no Spouse 217 18.39%
0=Spouse 963 81.61%

Region 1=Country 325 27.54%
0=District 855 72.46%

Enabling Factors Household income  3=More than 727 112 9.49%
2= Less than 727 550 46.61%
1=Less than 436 381 32.29%
0=Less than 145 137 11.61%

Insurance type 3=UEBMI 716 60.68%
2= URBHI 281 23.81%
1= NRCMS 128 10.85%
0=Others 55 4.66%

Son Mean (SD) 1.08 0.88
Daughter Mean (SD) 1.13 0.94

Need Factors Self-reported 
health status 

4=Very Well 231 19.58%
  3=Well 383 32.46%

2=Average 431 36.53%
1=poor 115 9.75%
0=Not at all  20 1.69%

Hypertension 1=no 638 54.07%
0=yes 542 45.93%

Diabetes 1=no 929 78.73%
0=yes 251 21.27%

Dyslipidemia 1=no 937 79.41%
0=yes 243 20.59%

Disability 1=no 1123 95.17%
0=yes 57 4.83%
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         Variables Model 1 Model 2 Model 3
B SE OR 95%CI B SE OR 95%CI B SE OR 95%CI  

Gender (Male) Female  -0.27** 0.13 0.76 0.59-
1.00

-0.24* 0.14 0.78 0.60-
1.03

-0.23 0.14 0.79 0.60-
1.05

 

Age  0.00 0.01 1.00 0.99-
1.02

0.00 0.01 1.00 0.98-
1.01

0.00 0.01 1.00 0.98-
1.01

 

Education
(Illiteracy)

Elementary
school 

0.38 0.26 1.47 0.87-
2.46

0.23 0.28 1.26 0.73-
2.17

0.28 0.28 1.32 0.76-
2.30

 

Middle
school

0.53** 0.26 1.69 1.02-
2.82

0.24 0.29 1.27 0.72-
2.24

0.34 0.29 1.41 0.76-
2.30

 

High
school

1.33** 0.3 3.78 2.10-
6.82

1.04** 0.33 2.83 1.47-
5.43

1.15** 0.34 3.16 1.63-
6.15

 

Over
college

1.41** 0.33 4.08 2.15-
7.76

1.19** 0.38 3.30 1.57-
6.92

1.26** 0.39 3.54 1.66-
7.53

 

Marriage (no
Spouse)

Spouse -0.07 0.17 0.93 0.66-
1.32

-0.08 0.18 0.92 0.65-
1.31

-0.13 0.19 0.88 0.61-
1.27

 

District
(Country)

District -0.43** 0.15 0.65 0.49-
0.87

-0.27* 0.16 0.76 0.56-
1.04

-0.24 0.16 0.78 0.57-
1.08

 

Income (More
than 727)

less than
145

-0.32 0.36 0.72 0.83-
2.74

-0.36 0.37 0.70 0.34-
1.46

 

less than
436

0.41 0.30 1.50 0.69-
2.06

0.40 0.31 1.48 0.80-
2.74

 

less than
727

0.17 0.28 1.19 0.68-
1.33

0.16 0.29 1.17 0.67-
2.07

 

Insurance type
(UENMI)

URBMI -0.05 0.17 0.96 0.27-
0.73

0.01 0.17 1.01 0.72-
1.42

 

NCMI -0.81** 0.25 0.44 0.77-
2.99

-0.78** 0.25 0.46 0.28-
0.76

 

others 0.41 0.35 1.51 0.89-
1.25

0.41 0.36 1.51 0.75-
3.05

 

Son  0.05 0.08 1.05 0.87-
1.17

0.04 0.09 1.04 0.88-
1.23

 

Daughter  0.00 0.08 1.00 0.60-
1.03

0.01 0.08 1.01 0.87-
1.17

 

Self-reported 
health status

(Average)

not at all 1.39* 0.78 4.03 0.88-
18.46

 

poor 0.16 0.24 1.17 0.73-
1.89

 

well 0.20 0.16 1.22 0.89-
1.67

 

very well 0.66** 0.21 1.94 1.29-
2.92

 

Hypertension
(no)

yes -0.51** 0.16 0.60 0.44-
0.82

 

Diabetes (no) yes 0.38** 0.17 1.46 1.05-
2.03

 

Dyslipidemia (no) yes 0.56** 0.18 1.76 1.23-
2.51

 

Disability (no) yes -0.96** 0.42 0.38 0.17-
0.87

 

Cox & Snell R
Square

  0.060       0.090       0.122        

Nagelkerke R
Square

  0.085        0.126       0.172         

Hosmer and
Lemeshow Test

                           

Chi-square   10.218        9.492        9.272         

df   8        8        8         

p   0.250        0.303        0.320         
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Figure 1

Flow chart of participant recruitment
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