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Abstract: There is little research on the utilization of non-medical community healthcare services
among the elderly, compared with that of medical community healthcare services. From the per-
spective of both supply and demand, based on the survey data from Shaanxi province, this study
examined supply-related factors (including service supply, service quality, service charge and service
accessibility) and demand-related factors (including service need, individual financial status, family
care support and knowledge of service) affecting the utilization of non-medical community healthcare
services among the elderly in China by using Poisson regression. The findings show that service
supply, service quality, service need and knowledge of service are positively associated with the
utilization of non-medical community healthcare services among elderly Chinese, but the other
factors identified in previous studies are not significant predictors for the utilization of the services
among the elderly in the context of China. To our knowledge, this is the first study to examine both
supply-related factors and demand-related factors affecting the utilization of non-medical community
healthcare services among elderly Chinese.

Keywords: non-medical community healthcare service; healthcare service utilization; supply -related
factors; demand-related factors; elderly population; China

1. Introduction
1.1. Background

An ageing population is an inevitable trend at a certain stage of economic and social
development and has become a common challenge for the international community [1].
The size of China’s ageing population is enormous and growth is fast. In 2000, China’s
population aged 60 and above reached 130 million and accounted for more than 10% of
the total population, which signaled that China had stepped into an ageing society. In
2019, China’s population aged 60 and above was close to 254 million and accounted for
more than 18% of the total population, meaning that China had become the nation with
the biggest ageing population in the world. In 2050, it is estimated that China’s population
aged 60 and above will reach 483 million and account for more than 30% of the total
population, which suggests that China will enter an advanced stage of ageing [2]. With the
continuous increase of the ageing population, the healthcare service needs of the elderly
are sharply expanding in China [3]. In this context, to meet the growing healthcare service
needs and support the elderly living at home in community the Chinese government
has implemented many targeted policies to accelerate the development of community
healthcare services for the elderly in recent years.

Community healthcare services include medical and non-medical services, the former
mainly for the treatment needs of the individual and the latter mainly for the care needs of
the individual [4]. In China, community healthcare services for the elderly also include
medical and non-medical services, and the development of the latter lags far behind that
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of the former [5,6]. Medical community healthcare services for the elderly are provided
by community health centers, including a prevention service, diagnosis service, treatment
service, rehabilitation service, etc. [7] However, non-medical community healthcare services
for the elderly are provided by community healthcare service centers, including a nutrition
service, personal care, handling daily affairs, emergency assistance, etc. [8]. Currently,
community health centers cover all urban and rural communities in China [9]. As shown in
the “2019 Statistical Bulletin of Civil Affairs Development”, community healthcare service
centers covered only 17.97% of urban communities and 23.27% of rural communities in
China. However, in addition to inadequate supply of non-medical community healthcare
services for the elderly, these services have not been utilized fully, leading to unmet need
among elderly Chinese and waste of resources [5]. Therefore, it is necessary to examine the
decisive factors in the utilization of non-medical community healthcare services among the
elderly in China.

1.2. Literature Review
1.2.1. Community Healthcare Service Utilization

Regarding the utilization of overall community healthcare services among the elderly,
studies have reported that less utilization was associated with older age, male gender, less
education, being single, better health, living in rural areas, etc. [10,11]. However, some
studies have pointed out that older age was associated with higher healthcare service utiliza-
tion [12,13]. Researchers also found that inadequate supply [14,15], low quality [16], high
charge [8,17] and lack of accessibility [18,19] were discouraging factors for the utilization
of healthcare services among the elderly, and low level of service need [20], poor finan-
cial status [5,11], good family care support [21] and lack of knowledge of services [18,19]
impeded the utilization of healthcare services among the elderly.

1.2.2. Medical Community Healthcare Service Utilization

Regarding the utilization of medical community healthcare services among the elderly,
existing research findings showed that there was a significant gender difference in the
utilization of medical healthcare services among the elderly, and females utilized more
medical healthcare services than males [22,23]. Elders with poorer health status (including
high comorbidity [24], disability [25], frailty [26], overweight or obesity [27], and poorer
self-perceived health [28,29]) and better financial status [1,30] were more likely to utilize
medical healthcare services. The elderly with medical insurance coverage showed increased
medical healthcare services utilization [28], those holding a private health plan tended to
visit specialists and those using the public system tended to visit a general practitioner [31].
The barriers of service supply impeded the utilization of medical healthcare services [31],
and service accessibility was the important factor influencing the utilization of medical
healthcare services among the elderly [32].

1.2.3. Non-medical Community Healthcare Service Utilization

In light of the existing literature, the utilization of non-medical community healthcare
services among the elderly has received little attention. The functions of non-medical
community healthcare services and medical community healthcare services are different,
the former mainly for the care needs of the individual and the latter mainly for the treatment
needs of the individual [4]. The providers of non-medical community healthcare services
and medical community healthcare services are also different, the former usually provided
by community healthcare service centers and the latter mainly provided by community
health centers in China [7,8]. Naturally, the factors that influence the utilization of these
different classes of community healthcare services among the elderly are also likely to differ.
Considering that there has been a relative development gap between both kinds of services
and that non-medical community healthcare services have been largely underutilized [5,6],
we intend to focus solely on the utilization of non-medical community healthcare services
among the elderly.
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1.3. Analysis Framework

Some of the studies on the utilization of community healthcare services among the
elderly were conducted by adopting the Andersen behavioral model [19,21,23,33], which
has been one of the most extensively used models that identify the decisive factors in
healthcare service utilization [23,34]. The Andersen behavioral model divides the factors
impacting on the utilization of healthcare service into predisposing factors, enabling factors
and need factors [35]. Predisposing factors refer to the factors that predispose individuals
to a higher or lower level of service utilization, including age, gender, education and
other individual characteristics. Enabling factors facilitate utilization of services, including
individual financial status, family resources (such as family care support) and supply-
related factors. Need factors are the immediate reasons for services utilization, primarily
referring to health status.

However, through several decades of development, the Andersen model is becoming
more and more complex and is plagued with a number of theoretical and conceptual in-
consistencies [36]. Relevant studies have shown that predisposing factors in the Andersen
model were less susceptible to change [35], and better suited to be thought of as control
variables in the empirical analysis [37]. Enabling factors were a mixture of supply-related
factors and demand-related factors [28,38]. Additionally, it is reasonable for medical health-
care service utilization, and may not be appropriate for non-medical healthcare service
utilization, that need factors are measured in terms of health status. Individuals’ needs
for medical healthcare services and non-medical healthcare services are very different [4].
Obviously, old people with hypertension would have a need for medical healthcare services
but may have no need for non-medical healthcare services [21].

Some scholars have pointed out that, as a bridge between the supply and demand
of services, healthcare service utilization was largely influenced by supply-related factors
and demand-related factors, apart from individual characteristics [14,34]. This provided
a more systematic approach to explore the decisive factors in healthcare service utiliza-
tion [5] and might overcome the shortcomings of the Anderson model. So we adopt this
new perspective to reconstruct the Andersen model. First, referring to the research of
Lei [37], we consider predisposing factors in the Andersen model as control variables.
Second, referring to the research of Zhang and Tong [28], we expand supply-related factors
reflected in the enabling factors of the Andersen model into service supply, service quality,
service charge and service accessibility. Under the premise of adequate service supply, the
general expectations of old people for healthcare services are “high quality, low charge and
convenience” [28]. Namely, higher utilization of healthcare services was associated with
higher levels of service supply [14,15], service quality [16] and service accessibility [18,19],
and lower level of service charge [8,17].Third, referring to the research of Crist et al. [20],
we would measure the need factors in the Andersen model in terms of perceived service
need instead of health status, and referring to the research of Zhang & Luo [38] we merge
service need, individual financial status, family care support, reflected in the enabling
factors of the Andersen model, and knowledge of service into demand-related factors.
The healthcare service utilization of old people was need-driven, and the transition from
service need to effective demand was influenced by individual financial status, family care
support and knowledge of service [38]. Namely, higher utilization of healthcare services
was associated with higher levels of service need [20] and knowledge of service [18,19],
better individual financial status [5,11] and worse family care support [21]. In view of the
above, an analytical framework for non-medical community healthcare service utilization
among the elderly can be established from the perspective of both supply and demand
sides, as shown in Figure 1.
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1.4. Potential Contribution

Since there is little research on the utilization of non-medical community healthcare
services among the elderly, this study focuses solely on non-medical community healthcare
services, but not on medical community healthcare services. For the utilization of non-
medical community healthcare services among the elderly, we reconstructed the Andersen
behavioral model to establish the analytical framework for healthcare service utilization
from the perspective of both the supply and demand sides, which may provide a new
approach to explore the decisive factors in healthcare service utilization. Based on this
analytical framework, we aim to examine the supply and demand-related decisive fac-
tors in the utilization of non-medical community healthcare services among the elderly
using the survey data from Shaanxi province, China. This may provide important implica-
tions for improving the utilization of non-medical community healthcare services among
elderly Chinese.

2. Materials and Methods
2.1. Participant Recruitment

The data used in the article was from the survey conducted in July 2019. The survey
team was composed of 24 teachers, doctoral students, and master’s students from Xi’an
Jiaotong University. We chose Shaanxi province in China, which is characterized by high
ageing and rapid development of non-medical community healthcare services for the
elderly. Using multistage stratified random sampling technique, a total of 24 communities
(including 12 urban communities and 12 rural communities) were sampled from 12 town-
ships in 6 counties in 3 cities. Taking into account survey costs, we used the non-random
sampling technique to choose about 30 old people aged 60 years and above in each com-
munity, most of whom lived near a community healthcare service center. To improve the
response rate, the investigators were introduced into old people’s houses by community
workers and gave each participant a bar of soap and a towel after they had completed
the questionnaire. To ensure that all questions in the questionnaire were answered as
completely as possible, the investigators directly asked old people questions and filled
in the questionnaire. A few old people refused to be investigated. In the end, the team
obtained a total of 694 questionnaires.

It should be noted that out of 24 surveyed communities, 8 communities were not
covered by community healthcare service centers, including 5 urban communities and
3 rural communities. Therefore, 221 old people from these communities did not answer
the questions in relation to the utilization of non-medical community healthcare services,
and the corresponding data were excluded. For various reasons, 15 old people from
other communities did not complete the questionnaire, and the corresponding samples
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with missing data also were excluded. Finally, the remaining 458 questionnaires were
included in our analysis. Data collection was approved by Xi’an Jiaotong University Ethics
Committee. Each participant was voluntary and was informed of the purpose of the survey,
and their privacy would be strictly protected.

2.2. Variables and Their Measurements
2.2.1. Healthcare Service Utilization

For the purpose of this study, non-medical community healthcare service utilization
was defined as a dependent variable in our analysis. Referring to the research of Du and
Wang [5], non-medical community healthcare service utilization was measured by four
questions asking the respondents whether they had used a nutrition service, personal care,
handling daily affairs and emergency assistance in the previous six months, all of which
were the most common services provided by community healthcare service centers [6]. For
each of the questions, the answers include “yes (1)” and “no (0)”. In the end, the scores
were summed to form a total score range between 0 and 4, with higher scores representing
higher level of non-medical community healthcare service utilization.

2.2.2. Supply-related Factors

According to the analysis framework in Figure 1, independent variables in this study
were categorized as supply-related factors and demand-related factors, and supply-related
factors included service supply, service quality, service charge and service accessibility.
Similarly to the measurement of non-medical community healthcare service utilization,
service supply was measured by four questions asking the respondents whether they
knew of nutrition service, personal care, handling daily affairs and emergency assistance
offered by community healthcare service centers. For each of the questions, the answers
included “yes (1)” and “no (0)”, and the scores were summed to form a total score range
between 0 and 4, with higher scores representing higher level of service supply. If the
respondents answered that they did not know any of the services offered by community
healthcare service centers, they were excluded from the further questions with regard
to service quality and service charge. Service quality was measured primarily from the
consumers’ perspective [39], and consumers’ satisfaction is the most important parameter
for the assessment of service quality [40,41]. So, respondents’ satisfaction with non-medical
community healthcare services was used as a proxy for service quality, and the answers
included “very dissatisfied (1)”, “dissatisfied (2)”, “average (3)”, ”satisfied (4)”, ”very
satisfied (5)”. A higher score represented a higher level of service quality. Referring to the
research of Li & Wang [8], service charge was measured by asking the respondents to judge
the price of non-medical community healthcare services, with answers ”very low (1)”, “low
(2)”, “average (3)”, “high (4)”, “very high (5)”, and a higher score representing a higher
level of service charge. Referring to the research of Di et al. [3], service accessibility was
measured by asking the respondents to judge the convenience of the community healthcare
service center, with answers of ” very inconvenient (1)”, “inconvenient (2)”, “average
(3)”, “convenient (4)”, “very convenient (5)”, a higher score representing a higher level of
service accessibility.

2.2.3. Demand-related Factors

According to the analysis framework in Figure 1, demand-related factors included
service need, individual financial status, family care support and knowledge of service.
Similarly to the measurement of non-medical community healthcare service utilization,
service need was measured by four questions asking the respondents whether they might
need nutrition service, personal care, handling daily affairs and emergency assistance
offered by community healthcare service centers in daily life. For each of the questions,
the answers included “yes (1)” and “no (0)”, and the scores were summed to form a total
score range between 0 and 4, with higher scores representing higher level of service need.
Referring to the research of Guo et al. [11], personal annual income was defined as a proxy
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of individual financial status and was obtained from the sum of various incomes of each
old person in 2018. Referring to the research of Peng et al. [21], family care support was
measured by asking the respondents whether they received such support in their daily
life, with answers of “yes (1)” and “no (0)”. Referring to the research of Chen & Chen [19],
knowledge of service was measured by asking the respondents how well they knew non-
medical community healthcare services, with answers of ” very little (1)”, “little (2)”,
“average (3)”, “well (4)”, “very well (5)”, a higher score representing a higher level of
knowledge of service.

2.2.4. Control Variables

Referring to relevant research, we regarded individual characteristics including age,
gender, education, marital status, health status, and residency location as control variables.
Referring to the research of Fu et al. [1], age referred to the chronological age of the
respondents. Referring to the research of Shim et al. [23], gender was grouped as female
(0) and male (1). Referring to the research of Di et al. [3], education was grouped as
primary school and below (1), middle school (2) and high school and above (3). Referring
to the research of Lai [12], marital status was grouped as married (1) and single (0), which
included those who reported to be divorced, widowed, and never married. Referring to the
research of Zhang and Tong [28], health status was measured by asking the respondents
how they felt in terms of health, with answers of ”very poor (1)”, “poor (2)”, “average (3)”,
“good (4)”, “very good (5)”. Referring to the research of Di et al. [3], residency location was
grouped as urban (1) and rural (0).

In summary, the measurements of variables are shown in Table 1, and the sources of
variables are listed in the last column of Table 1.

Table 1. Measurements of variables.

Variable Type Variable Name Measurement Format Response Options and Value
Assignment Source of Variable

Dependent variable Service utilization
The number of service

items used in the past six
months

value = 0, 1, 2, 3, 4 Du & Wang [5]

Independent Variable: supply-
related factors

Service supply
The number of service

items offered by
community

value =0, 1, 2, 3, 4 Kendig et al. [14];
Zheng & Kong [15]

Service quality
Satisfaction with

non-medical community
healthcare services

1 = very dissatisfied, 2 = dissatisfied,
3 = average, 4 = satisfied, 5 = very

satisfied

Gupta & Varsha [40];
Jandavath & Byram [41]

Service charge
Price perception of

non-medical community
healthcare services

1 = very low, 2 = low, 3 = average, 4
= high, 5 = very high

Li & Wang [8];
Nelms et al. [17]

Service accessibility
Convenience to

community healthcare
service center

1 = very inconvenient, 2 =
inconvenient, 3 = average, 4 =

convenient, 5 = very convenient

Di et al. [3];
Liu [18];

Chen & Chen [19]

Independent Variable: demand-
related factors

Service need The number of service
items needed value = 0, 1, 2, 3, 4 Crist et al. [20]

Individual financial status Personal annual income Units of 10,000 RMB Guo et al. [11]

Family care support
Get care support from

family members in daily
life

0 = no, 1 = yes Peng et al. [21]

Knowledge of service
Knowing of non-medical

community healthcare
services

1 = very little, 2 = little, 3 = average,
4 = well, 5 = very well

Liu [18];
Chen & Chen [19]

Control variable

Age Age in 2019 value ≥ 60 Fu et al. [1]

Gender Gender 0 = female, 1 = male Shim et al. [23]

Education Level of education
attained

1 = primary school and below, 2 =
middle school, 3 = high school and

above
Di et al. [3]

Marital status Marital status 0 = single, 1 = married Lai [12]

Health status Self-perceived health 1 = very poor, 2 = poor, 3 = average,
4 = good, 5 = very good Zhang& Tong [28]

Residency location Reside in the urban or
rural areas 0 = rural, 1 = urban Di et al. [3]
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2.3. Statistical Analysis

SPSS version 20.0 (IBM Corp., Armonk, NY, USA) was used in data analysis. First,
frequency distribution was used to report individual characteristics of respondents. In view
of this, we evaluated the representativeness of the resulting sample. Second, means and
frequency distribution were used to report dependent variables and independent variables.
Third, we examined the effect of supply-related factors and demand-related factors on non-
medical community healthcare service utilization controlling for individual characteristics
using Poisson regression. The dependent variable “service utilization” is a typical non-
negative integer count data with finite value. As presented in Table 2, the examination
of service utilization data showed that the skewness (=1.83) was obviously greater than
1, indicating that the data showed skewed distribution, and the mean (=0.36) was close
to the variance (=0.34), suggesting equi-dispersion of the data, approximately. Therefore,
Poisson regression was used to address skewed distribution and equi-dispersion of the
count data [42]. Additionally, the results of Poisson regression were also basically consistent
with those of negative binomial regression, indicating that our choice of Poisson regression
is appropriate. We fitted four hierarchical models. The first part incorporated control
variables into Model 1. The second part incorporated control variables and supply-related
factors into Model 2. The third part incorporated control variables and demand-related
factors into Model 3. Lastly, the fourth part incorporated the control variables, supply-
related factors, and demand-related factors into Model 4.

Table 2. Basic descriptive statistics of service utilization (N = 458).

Dependent Variable Mean Variance Skewness

Service utilization 0.36 0.34 1.83

3. Results
3.1. Descriptive Statistics

Descriptive statistics of individual characteristics are shown in Table 3. The rate of
the respondents aged 60 to 69 was 51.09%. The majority of the respondents were female
(61.14%) and married (72.71%). Approximately half of the respondents (48.91%) had
primary school and below education. About 79.0% of the respondents rated their health
status average or above. 41.48% of the respondents live in the urban areas, and 58.52% of
them live in the rural areas. In the resulting sample, the rate of old women was greater
than that of old men, and elderly living in urban areas were fewer than those living in the
rural areas. In China, however, the rate of old women was close to that of old men, and the
elderly living in urban areas were more than those living in rural areas [43]. Therefore, on
account of nonrandom sampling of the elderly, we must admit that the representativeness
of the sample was not particularly good.

Table 3. Descriptive statistics of individual characteristics (N = 458).

Individual Characteristics n (%) Individual Characteristics n (%)

Age Marital status
60–69 234 (51.09) married 333 (72.71)
70–79 166 (36.24) single 125 (27.29)

80–89 57 (12.45) Health status
Above 90 1 (0.22) Very poor 15 (3.28)

Gender poor 81 (17.69)
Male 178 (38.86) Average 128 (27.95)

Female 280 (61.14) good 158 (34.5)

Education Very good 76 (16.59)

primary school and below 224 (48.91) Residency location
middle school 124 (27.07) urban 190 (41.48)

high school and above 110 (24.02) rural 268 (58.52)
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Descriptive statistics of dependent variable and independent variables are presented
in Table 4. Regarding the dependent variable, the mean score of service utilization is 0.36
(SD = 0.58), indicating that the level of utilization of non-medical community healthcare
services among the elderly is very low. The data show that the elderly rarely makes use of
non-medical community healthcare services, and 67.69% of the elderly have never used
any part of the services.

Table 4. Descriptive statistics of dependent variable and independent variables.

Variable Type Variable Name Mean (SD) n (%)

Dependent variable

Service utilization (N = 458) 0.36 (0.58)
0 item 310 (67.69)
1 item 134 (29.26)
2 item 10 (2.18)
3 item 3 (0.66)
4 item 1 (0.22)

Independent Variable:
supply-related factors

Service supply (N = 458) 1.64 (1.20)
0 item 73 (15.94)
1 item 175 (38.21)
2 item 102 (22.27)
3 item 61 (13.32)
4 item 47 (10.26)

Service quality (N = 385) 3.27 (1.06)
Service charge (N = 385) 1.47 (0.87)

Service accessibility (N = 458) 4.21 (1.02)

Independent Variable:
Demand -related factors

Service need (N = 458) 1.51 (1.60)
0 item 204 (44.54)
1 item 54 (11.79)
2 item 52 (11.35)
3 item 59 (12.88)
4 item 89 (19.43)

Individual financial status (N = 458) 2.13 (2.56) †

Family care support (Yes) (N = 458) 380 (82.53)
Knowledge of service (N = 458) 3.32 (1.25)

† Unit of measurement is ten thousand (10,000) RMB.

Regarding supply-related factors in independent variables, the mean score of service
supply is 1.64 (SD = 1.20), indicating that the level of supply of non-medical community
healthcare services is low. Most community healthcare service centers provide only one
(38.21%) or two (22.27%) of the services, and therefore non-medical community healthcare
services need to be enriched. The mean score of service quality is 3.27 (SD = 1.06), indicating
that the quality of non-medical community healthcare services for the elderly is generally
average and non-medical community healthcare services are still not very professional.
The mean score for service charge is 1.47 (SD = 0.87), indicating that the charge of non-
medical community healthcare services to the elderly is generally low. The mean score
of service accessibility is 4.21(SD = 1.02), but on account of nonrandom sampling of the
elderly, this does not suggest that the accessibility of non-medical community healthcare
services is good for all older people, and only indicates that the accessibility of non-medical
community healthcare services is good for the respondents.

Regarding demand-related factors in independent variables, the mean score for service
need is 1.51 (SD = 1.60), indicating that the elderly’s need level for non-medical community
healthcare services is generally low. Nearly half of the elderly (44.54%) say that they
don’t need any services offered by community healthcare service centers. The mean for
individual financial status is 2.13 (SD = 2.56), indicating that annual income per capita
of the elderly reaches 2.13 ten thousand RMB. Of the elderly, 82.53% can receive care
support from family members in their daily life, indicating that family care support for
the elderly still plays a major role in China. The mean score for knowledge of service is
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3.32 (SD = 1.25), indicating that the elderly have an average knowledge of non-medical
community healthcare services.

Compared with the mean score for service need (Mean = 1.51), the mean score for
service supply (Mean = 1.64) is slightly larger. In this study, however, the measurement
of service supply and need are not particularly accurate, and only approximately reflect
their respective levels. So we can only judge that the levels of both service supply and need
are low. Nevertheless, the mean score for service utilization (mean = 0.36) is obviously
smaller than that for service supply or service need. It may be judged that the level of
service utilization is lower than that of service supply or service need, indicating that there
is an imbalance between supply and demand sides.

3.2. Poisson Regression Analysis

Table 5 presents the results from Poisson regression models predicting the level of the
utilization of non-medical community healthcare services among the elderly. The −2log
likelihood is significant in Model 1 (p < 0.001), Model 2 (p < 0.001), Model 3 (p < 0.001)
and Model 4 (p < 0.001), indicating that all the four models have significant explanatory
power. Furthermore, the change of −2Log likelihood in Model 2 is significant (p < 0.001),
indicating that there is at least one factor significantly associated with service utilization
among supply-related factors. The change of −2Log likelihood in Model 3 is also significant
(p < 0.001), indicating that there is at least one factor significantly associated with service
utilization among demand-related factors. Model 4 is the final model.

Table 5. Poisson regression analysis of associations between supply and demand-related factors and service utilization (N = 458).

Parameter
Model 1 Model 2 Model 3 Model 4

B (Exp(B)) B (Exp(B)) B (Exp(B)) B (Exp(B))

Control variable

Age 0.020 (1.021) 0.023 (1.023) 0.025 (1.026) * 0.026 (1.027) *
Gender (Male) −0.121 (0.886) −0.143 (0.867) −0.137 (0.876) −0.128 (0.880)

Education
middle school −0.472 (0.624) * −0.505 (0.603) * −0.450 (0.637) * −0.496 (0.609) *

primary school and below −0.696 (0.499) *** −0.622 (0.537) ** −0.621 (0.537) ** −0.548 (0.578) *
Marital status(married) −0.357 (0.700) * −0.232 (0.793) −0.116 (0.890) −0.073 (0.930)

Health status −0.018 (0.983) −0.037 (0.964) −0.027 (0.973) −0.050 (0.951)
Residency location (urban) 0.516 (1.676) ** 0.273 (1.314) 0.512 (1.669) ** 0.301 (1.351)

Supply- related
factors

Service supply 0.298 (1.347) *** 0.282 (1.325) ***
Service quality 0.177 (1.194) * 0.131 (1.140) *
Service charge −0.023 (0.977) −0.064 (0.938)

Service accessibility −0.023 (0.977) −0.050 (0.952)

Demand- related
factors

Service need 0.064 (1.066) * 0.084 (1.088) *
Individual financial status −0.008 (1.000) −0.006 (1.000)
Family care support (Yes) −0.200 (0.818) −0.116 (0.891)

Knowledge of service 0.256(1.292) *** 0.194 (1.214) **

−2Log likelihood 40.223 *** 69.553 *** 58.459 *** 81.190 ***
Change of −2Log likelihood 58.660 *** 18.236 *** 40.966 ***

* p < 0.05, ** p < 0.01, *** p < 0.001.

According to the final model, the results are presented more clearly in Figure 2.
Among supply-related factors, the findings indicate that service supply (B = 0.282,

p < 0.001) and service quality (B = 0.131, p < 0.01) are positively associated with the uti-
lization of non-medical community healthcare services among the elderly. If the other
conditions remain unchanged, an increase of 1 unit in service supply results in an increase
of 0.325 (=1.325 − 1) unit in service utilization, and an increase of 1 unit in service quality re-
sults in an increase of 0.140 (=1.140 − 1) unit in service utilization. However, service charge
and service accessibility are not significant predictors for the utilization of non-medical
community healthcare services among the elderly.
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Among demand-related factors, the findings show that service need (B = 0.084,
p < 0.01) and knowledge of service (B = 0.194, p < 0.05) are positively associated with
the utilization of non-medical community healthcare services among the elderly. With the
other conditions unchanged, an increase of 1 unit in service need results in an increase of
0.088 (=1.088 − 1) unit in service utilization, and an increase of 1 unit in the knowledge
of service results in an increase of 0.214 (=1.214 − 1) unit in service utilization. However,
individual financial status and family care support are not significant predictors for the
utilization of non-medical community healthcare services among the elderly.

Additionally, among control variables, education is significantly associated with the
utilization of non-medical community healthcare services among the elderly across all
models, and elderly having a higher level of education are more likely to use the services.
Age is not associated with service utilization in Model 1 and Model 2. When demand-
related factors are entered, age becomes positively associated with service utilization in
Model 3 and Model 4. This suggests that there may be interaction between age and demand-
related factors. Residency location is significantly associated with service utilization in
Model 1 and Model 3. When supply-related factors are entered, residency location becomes
no longer associated with service utilization in Model 2 and Model 4. This suggests that
there may be interaction between residency location and supply-related factors. The other
control variables are not associated with service utilization among the elderly.

4. Discussion

This study focused solely on non-medical community healthcare services, but not
on medical community healthcare services. As noted in the findings, supply-related
factors and demand-related factors are significantly associated with the utilization of non-
medical community healthcare services among the elderly in China. This confirms what
some scholars have suggested regarding the significant impacts of supply-related factors
and demand-related factors in explaining healthcare service utilization [14,34]. Further
discussion is as follows.

4.1. Supply-Related Factors

Similar to previous research [14,15], service supply is identified as a significant pre-
dictor for the utilization of non-medical community healthcare services among the elderly
in this study, and more adequate supply of services predicts a higher level of service
utilization. However, as noted in the findings, although the level of service supply is low,
service supply exceeds service utilization. This indicates that there is waste of resources
on the supply side, and there are other relevant factors effecting service utilization, apart
from service supply. Furthermore, we find that service quality is also a predictor for service
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utilization, consistent with previous research [16]. As noted in the findings, the quality of
non-medical community healthcare services is average, indicating that the elderly were not
very satisfied with non-medical community healthcare services, as they were with medical
community healthcare services [16]. This may make non-medical community healthcare
services less attractive for the elderly and reduce service utilization. This may also be an
important reason why service supply exceeds service utilization.

Service charge was usually considered a predictor for community healthcare service
utilization in previous studies [8,17], especially for medical community healthcare service
utilization [29]. However, in this study, service charge is not significantly associated with
the utilization of non-medical community healthcare services among the elderly. It is well
known that there is a common problem of expensive medical treatment in China, leading
to service costs being an important factor affecting the utilization of medical community
healthcare services among elderly Chinese [29]. Nevertheless, non-medical community
healthcare services for the elderly have certain welfare characteristics, suggesting that
the services are usually provided for the elderly at a low price, or even free of charge in
China [6]. As noted in the findings, the charge for non-medical community healthcare
services is generally low. Coupled with the great improvement in the individual financial
status of elderly Chinese [5], for most of the elderly service charge may be no longer
significant in predicting the utilization of non-medical community healthcare services.

In this study, service accessibility does not contribute in explaining the utilization
of non-medical community healthcare services among the elderly. This finding is not
consistent with previous studies in which service accessibility could explain the proportion
of variations in service utilization [18,19]. On account of nonrandom sampling of the
elderly, service accessibility may be good for all the respondents, but not good for old
people living far away from community healthcare service centers, especially in the rural
areas. In view of this, further research is highly recommended.

4.2. Demand-related Factors

Similar to previous studies [20], service need is also a predictor for the utilization of
non-medical community healthcare services among the elderly in this study, and higher
level of service need predicts a higher level of service utilization. However, as noted in the
findings, although the level of service need is low, service need exceeds service utilization.
This indicates that there are unmet needs on the demand side, and there are other relevant
factors having an effect on service utilization, apart from service need. Furthermore, we
find that knowledge of service is a significant predictor for service utilization, consistent
with previous research [18,19]. In China, non-medical community healthcare services are
still in their infancy, and they are something new for the elderly [5]. Lack of knowledge
makes it virtually impossible for the users to make informed choices [44]. Having aver-
age knowledge about non-medical community healthcare services may impede service
utilization among the elderly, even if they encounter service need. This may be an im-
portant reason why service need exceeds service utilization. Additionally, health status,
primarily used to measure need factors in the Andersen model, was usually considered a
significant predictor for medical community healthcare service utilization among the el-
derly [28,29]. However, in this study, the association of non-medical community healthcare
service utilization is significant with perceived service need, but not with health status.
This implies that there may be a big difference between the elderly’s needs for medical
community healthcare services and for non-medical community healthcare services. In
fact, individuals’ needs for medical healthcare services are mainly for treatment needs,
and individuals’ needs for non-medical healthcare services are mainly for care needs [4].
This also suggests that it is reasonable to measure the need factors affecting non-medical
community healthcare service utilization in terms of perceived service need instead of
health status.

Individual financial status was usually considered a predictor for community health-
care service utilization in previous studies [11], especially for medical community health-
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care service utilization [1,30]. However, in this study, individual financial status is not
associated with the utilization of non-medical community healthcare services among the
elderly. With the rapid development of the economy and the continuous improvement
of the social security system, the individual financial status of elderly Chinese has been
greatly improved [5]. In the context of generally low charges for non-medical community
healthcare services, different from the expensive cost of medical community healthcare
services, individual financial status is no longer a significant barrier for non-medical com-
munity healthcare service utilization among elderly Chinese. Even low-income elderly can
use the services free of charge, supported by the government’s welfare policies [21].

Family care support was usually considered a predictor for community healthcare
service utilization in previous studies [21], especially for medical community healthcare
service utilization [45]. However, in this study, family care support is not associated
with the utilization of non-medical community healthcare services among the elderly. In
terms of medical community healthcare service utilization, family care support could
reduce the barriers to service access and facilitate service utilization among the elderly [45].
Nevertheless, in terms of non-medical community healthcare service utilization, when the
elderly are able to take care of themselves they are mainly served by themselves. When the
elderly are not able to take care of themselves, all can basically receive care support from
family members in their daily life. Since family care support for elderly Chinese is highly
homogeneous, family care support is no longer associated with non-medical community
healthcare service utilization among the elderly.

4.3. Limitations

This study has several limitations. Firstly, the size of the resulting sample may be
somewhat small, and on account of nonrandom sampling of the elderly, the represen-
tativeness of the sample is not particularly good. The association of service utilization
with service accessibility needs to be further examined. Secondly, since we used personal
interviews and the respondents received a small incentive to participate in the survey,
social desirability response bias might occur and additionally jeopardize the validity of
the results. Thirdly, it has to be noted that the measurements of some variables were
not particularly accurate, such as service supply, service need and service quality. The
measurement of service quality is vague, since we used a proxy variable to represent an
entire construct. The measurements of service supply and service need were designed
by the authors, so the validity and reliability of these measures need to be further tested.
Future research should develop better measurement tools for service supply and service
need. Fourthly, for the purpose of this study, we primarily evaluated the main effects of
supply and demand-related factors but did not evaluate the moderating effects of control
variables. As noted in the findings, there may be moderating effects of age on the link
between demand-related factors and service utilization, and residency location on the link
between supply-related factors and service utilization. Further research efforts should take
the moderating effects of these control variables into consideration. Finally, this study did
not take healthcare outcomes into consideration. Since healthcare service utilization results
in healthcare outcomes [35], further research is highly recommended.

5. Conclusions

Focusing solely on non-medical community healthcare services, we established an
analytical framework for healthcare service utilization by reconstructing the Andersen
behavioral model from the perspective of both the supply and demand sides. Based on this
analytical framework, we examined supply and demand-related decisive factors in non-
medical community healthcare service utilization among elderly Chinese using Poisson
regression and the survey data from Shaanxi province, China. To our knowledge, this is
the first study to examine both supply-related factors and demand-related factors affecting
the utilization of non-medical community healthcare services among elderly Chinese. The
main conclusions are as follows.
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First, service supply and service quality from the supply side, and service need and
knowledge of service from the demand side, are positively associated with the utilization of
non-medical community healthcare services among elderly Chinese. Considering that there
is waste of resources on the supply side and unmet needs on the demand side, to improve
the utilization of non-medical community healthcare services among the elderly, we should
consolidate the capacity of community healthcare service centers from the human, financial,
material and other aspects in order to improve service quality [16], strengthen the publicity
regarding non-medical community healthcare services through the media, free experience,
door-to-door promotion and other ways in order to improve the elderly’s knowledge of
the services [19], and provide services for the elderly based on their needs [38].

Second, other factors identified in previous studies, including service charge and
service accessibility from the supply side and individual financial status and family care
support from the demand side, are not significant predictors for the utilization of non-
medical community healthcare services among the elderly in the context of China. Since
non-medical community healthcare services for the elderly have certain welfare charac-
teristics and the charge is generally low, the sustainability of non-medical community
healthcare services should not be overlooked when community healthcare service centers
cover more and more urban and rural communities. So, we should determine a reasonable
price for the services to promote sustainable development [46].

Additionally, the Andersen behavioral model needs to be modified accordingly when
applied to the study of non-medical community healthcare service utilization. It may be
more reasonable to measure the need factors in the Andersen behavioral model in terms of
perceived service need rather than health status. The analytical framework established in
this study may extend the application of the Andersen behavioral model, and provide a
new approach to explore the decisive factors in non-medical community healthcare service
utilization. Nevertheless, considering that service supply and service need exceed service
utilization, further studies, which shed light on additional reasons for underutilization
of non-medical community healthcare services among the elderly in China, will need to
be undertaken.
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