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Abstract
Background: Empty-nest elderly refers to those elderly with no children or whose children have already left home.
Few studies have focused on healthcare service use among empty-nest seniors, and no studies have identified the
prevalence and profiles of non-use of healthcare services among empty-nest elderly. The purpose of this study is to
compare the prevalence of non-use of healthcare services between empty-nest and non-empty-nest elderly and
identify risk factors for the non-use of healthcare services among empty-nest seniors.

Methods: Four thousand four hundred sixty nine seniors (60 years and above) were draw from a cross-sectional
study conducted in three urban districts and three rural counties of Shandong Province in China. Non-visiting within the
past 2 weeks and non-hospitalization in previous year are used to measure non-use of healthcare services. Chi-square test
is used to compare the prevalence of non-use between empty-nesters and non-empty-nesters. Multivariate
logistic regression analysis is employed to identify the risk factors of non-use among empty-nest seniors.

Results: Of 4469 respondents, 2667(59.7 %) are empty-nesters. Overall, 35.5 % of the participants had non-visiting and
34.5 % had non-hospitalization. Non-visiting rate among empty-nest elderly (37.7 %) is significantly higher than that
among non-empty-nest ones (32.7 %) (P = 0.008). Non-hospitalization rate among empty-nesters (36.1 %) is slightly higher
than that among non-empty-nesters (31.6 %) (P = 0.166). Financial difficulty is the leading cause for both non-visiting and
non-hospitalization of the participants, and it exerts a larger negative effect on access to healthcare for empty-nest elderly
than non-empty-nest ones. Both non-visiting and non-hospitalization among empty-nest seniors are independently
associated with low-income households, health insurance status and non-communicable chronic diseases. The non-
visiting rate is also found to be higher among the empty-nesters with lower education and those from rural areas.

Conclusions: Our findings indicate that empty-nest seniors have higher non-use rate of healthcare services than
non-empty-nest ones. Financial difficulty is the leading cause of non-use of health services. Healthcare policies
should be developed or modified to make them more pro-poor and also pro-empty-nested.
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Background
China has the largest number of the older people in the
world [1]. In 2013, 14.9 % of the Chinese population
(202.4 million) were aged 60 and above [2]. Consistent
with the global trend, China will step into a fastest aging
period in its history [3, 4]. By 2050, the elderly is ex-
pected to represent 33 % of the total population [5, 6] .
With the accelerating process of population aging trend,

the absolute and relative numbers of empty-nest elderly
families are both on the rise in China [7, 8]. Empty-nest
elderly refers to those elderly with no children or whose
children have already left home. These older people
either live alone (empty-nest singles) or with a spouse
(empty-nest couples) [9]. There were 100 million empty-
nest older people in 2013, accounting for about 50 % of
the total elderly population in China [10]. This propor-
tion is projected to represent 90 % of the total aged
population by 2030 [11].* Correspondence: zhouchengchao@sdu.edu.cn
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To ensure equal access to health care according to
needs, regardless of age, gender, ethnic background and
capacity to pay, is an important goal for health service
system worldwide [12, 13]. The aging process has raised
concerns about equal access to health care for seniors,
who are identified to have higher healthcare needs but
often lack the financial capacity to pay [14]. Several
studies have addressed this issue by examining associ-
ated factors with healthcare utilization among older
people in China, including socio-demographic character-
istics (e.g. age, gender), income, health insurance and
healthcare needs [14–17]. Non-use of health care service
(e.g. non-visiting, non-hospitalization) is another aspect
of the health care access issue, which mainly results
from limited availability or unavailability of health care
services when they are needed, such as non-visiting and
non-hospitalization [13]. It is one of the most important
health care access issues we should address, as it may
further result in more serious health problems and pose
higher health burdens on individuals and households.
Therefore, to assess non-use of health care service and
its associated factors is of high priority. However, few
studies have explored non-use of health care service and
its associated factors among elderly in China.
The aging is accompanied by an increase in the preva-

lence of non-communicable chronic diseases (NCDs)
and resultant disabilities [18, 19]. Some researchers indi-
cate that empty-nest elderly are at higher risk of NCDs
and other diseases than non-empty-nest ones. The
empty-nesters also have less financial support from chil-
dren [20, 21]. Thus, the empty-nest elderly may have
higher prevalence of non-use of health care service
(or poorer health care access) than non-empty-nest ones.
To date, few studies have focused on the healthcare ser-
vice use among empty-nest older people [21], no studies
have identified the prevalence and profiles of non-use of
health care services among empty-nest elderly. To rem-
edy this situation, the present study aims to identify the
non-use of healthcare among this special population.
The overall goal of this study is to identify the preva-
lence of non-use of health care use and its associated
factors among empty-nest older people. To do so, we
have following specific objectives. First, we will compare
the prevalence of non-use of health care services be-
tween empty-nest and non-empty-nest elderly. Second,
we will identify the associated factors for non-use of
health care services among the empty-nest elderly.

Methods
Study setting and study population
This study was conducted in Shandong province. It
ranks the second in the number of total population in
China. In 2012, the older people aged 60 and above
accounted for 15 % of the total population (about 97

million) in Shandong. Among which, 50 % were empty-
nesters [22].
In this study, we used a 3-stage cluster sampling to

select participants. First, we stratified all districts and
counties in Shandong as three groups according to the
GDP per capita (2011) respectively. Then we randomly se-
lected one district and one county from each group. Three
urban districts (Huaiyin, Dongchangfu and Zhangdian)
and three rural counties (Qufu, Chiping and Leling)
were selected as the study sites (see Fig. 1). Likewise,
three sub-districts and three townships were then se-
lected in each sampling district or county according the
GDP per capita. Third, we randomly selected three com-
munities and three villages from each selected sub-district
or township. In total, 27 urban communities and 27 rural
villages were selected. All of the elderly households of the
sampling communities or villages were recruited into our
survey. A total of 4469 older people with complete data
are included in the analysis.

Data collection
We collected the data from November 2011 to January
2012 by using a house-to house interview. All the elderly
were interviewed face-to-face using a standard struc-
tured questionnaire by trained postgraduate students
from Shandong University School of Public Health. To
ensure quality, completed questionnaires were carefully
checked by quality supervisors after the interview. The
questionnaire included: household living arrangements,
demographic information on individuals and households,
self-rated health, health care needs, non-use of health care
service and reasons.

Variables
Dependent variables
Two measures of the non-use of health care service are
used as dependent variables: one) “Non-visiting”, is de-
fined as “not visit physicians despite being ill within the
last 2 weeks; two) “Non-hospitalization”, is defined as
“not using inpatient services despite being referred by
doctors for hospital admission during the previous year.”
In addition, the respondents were also asked about the
reasons for non-visiting and non-hospitalization.

Independent variables
Based on the Andersen model [23], we categorize the in-
dependent variables into three types: predisposing, enab-
ling and need variables. a.) Predisposing variables. In the
present paper, the variables include age (60−, 70−, 80+),
gender (male, female), education (primary and below,
junior, high and above), and marital stauts (married or
others). b.) Enabling variables. We classify residence
(urban, rural), empty-nester living arrangements (empty-
nest single or living alone, empty-nest couple or living
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with a spouse), low-income households (In Chinese, we
call it “Dibaohu”) which was identified by local govern-
ments and subsidized by local bureau of civil affairs, and
health insurance (Medical insurance for urban employees
scheme (MIUE), Medical insurance for urban residents
scheme(MIUR),New cooperative medical scheme (NCMS),
Others, such as commercial insurance). c.) Need variables.
Self-rated health (good, moderate, bad), illness in the past
2 weeks and NCDs in the past 6 months are used as
measures of needs.

Data analysis
The data was double entered and checked using EPI
Data 6.04. The statistical package SPSS 13.0 was used to
analyze the data. Chi-square test was used to compare
non-use of health care between empty-nest and non-
empty-nest elderly. Reasons for non-use of health care
were presented as percentages. Preliminary analyses were
performed firstly using univariate logistic regression to
check which factors were associated with non-use of
health care. Multivariate logistic regression was then
employed to assess the explanatory variables for non-
visiting and non-hospitalization. Statistical significance
was set at the 5 % level.

Ethical consideration
The Ethical Committee of Shandong University School
of Public Health approved the study protocol. The inves-
tigation was conducted after the informed consents of
all participants were obtained.

Results
Of respondents, 2667(59.7 %) are empty-nesters and
1802(40.3 %) are non-empty-nesters (see Table 1). Females
are more than males both among empty-nesters and non-
empty-nesters. Non-empty-nesters with the age from 60
to 69 account for 65.7 %, which is higher than that among
empty-nesters (58.8 %). The proportion of married elderly
among empty-nesters (82.9 %) is higher than that among
non-empty-nesters (72.2 %). Urban elderly account for
52.6 % and 50.0 % among empty-nesters and non-empty-
nesters respectively. The overall proportion of the elderly
from low-income households is 7.4 %, and the two groups
have no significant difference. Among the empty-nesters,
empty-nest singles account for 17.1 %, while empty-nest
couples account for 82.9 %. 55.4 % of the non-empty-
nesters report good perceived health, which is significantly
higher than that of non-empty-nesters (47.9 %). Preva-
lence rate of illness within 2 weeks before the survey and
prevalence rate of chronic disease among empty-nesters
and non-empty-nesters are 68.6 %, 67.8 % and 59.2 %,
62.2 % respectively, the differences in the above two indica-
tors are statistically significant between the two groups.
Table 2 shows the non-use of health care services

among the elderly. Overall, prevalence of non-use but
ought-to-use physician visit within the last 2 weeks is
35.5 %, and the prevalence of non-use of in-patient service
is 34.5 %. When comparing the non-use of healthcare
between the two subgroups, we find that non-visiting
rate among empty-nest elderly (37.7 %) is significantly
higher than that among non-empty-nest elderly (32.7 %)

Fig. 1 Location of the study sites in Shandong province, China
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Table 1 Characteristics of elderly by living arrangements, China (2012)

Characteristics Total Empty-nest Non-empty-nest P

n % n % n %

Observations 4469 100.0 2667 59.7 1802 40.3

Predisposing factors

Gender 0.000

Male 2078 46.5 1286 48.2 792 44.0

Female 2391 53.5 1381 51.8 1010 56.0

Age 0.000

60− 2629 58.8 1445 54.2 1184 65.7

70− 1429 32.0 968 36.3 461 25.6

80+ 411 9.2 254 9.5 157 8.7

Marriage status 0.000

Married 3511 78.6 2210 82.9 1301 72.2

Others 958 21.4 457 17.1 501 27.8

Education 0.100

Primary or below 3145 70.4 1849 69.3 1296 71.9

Junior 713 16.0 431 16.2 282 15.6

High or above 611 13.7 387 14.5 224 12.4

Enabling factors

Residence 0.083

Urban 2305 51.6 1404 52.6 901 50.0

Rural 2164 48.4 1263 47.4 901 50.0

Living arrangements NAb

Empty-nest single 457 17.1

Empty-nest couple 2210 82.9

Low income householda 0.385

Yes 331 7.4 205 7.7 126 7.0

No 4138 92.6 2462 92.3 1676 93.0

Insurancec 0.000

None 193 4.3 117 4.4 76 4.2

MIUE 1168 26.1 776 29.1 392 21.8

MIUR 545 12.2 327 12.3 218 12.1

NCMS 2518 56.3 1417 53.1 1101 61.1

Others 45 1.0 30 1.1 15 0.8

Need factors

Self-rated health 0.000

Good 2277 51.0 1278 47.9 999 55.4

Moderate 1497 33.5 939 35.2 558 31.0

Bad 695 15.6 450 16.9 245 13.6

Illness in the past 2 week 0.000

Yes 2896 64.8 1830 68.6 1066 59.2

No 1573 35.2 837 31.4 736 40.8
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(P = 0.008). The result also shows that non-hospitalization
rate among empty-nesters (36.1 %) is a little higher than
that among non-empty-nesters (31.6 %), but the difference
has no statistical significance (P = 0.166).
Among the participants, 689 empty-nesters and 349

non-empty-nesters reported they did not visit physicians
when they had illness within the last 2 weeks, 221
empty-nesters and 105 non-empty-nesters reported they
didn’t use in-patient service despite being recommended
by physicians for admission. Table 3 presents the reasons
for non-use of health care services. The leading cause
for non-visiting among empty-nester is “financial difficul-
ties”(46.4 %), followed by “illness not serious” (31.3 %). As
for non-empty-nesters, 43.3 % reports “illness not serious”
for non-visiting, followed by financial difficulties (33.3 %).
The difference of the reasons for non-visiting between
empty-nesters and non-empty-nesters is statistically signif-
icant(χ2 =23.41, P = 0.000). Likewise, the leading reason
for non-hospitalization is financial difficulties for both of
the two groups (57.9 % among empty-nesters and 47.6 %
among non-empty-nesters), followed by “illness not
serious” (21.3 % among empty-nesters and 27.6 %
among non-empty-nesters). Without effective treatment
also limited their physician visiting service and in-patient
service to some degree. But the difference of the reasons
for non-hospitalization between the two groups has no
statistical significance (χ2 =4.23, P = 0.518).
We compare the non-visiting rate across different

subgroups of empty-nest elderly using univariate analysis
(Table 4). The output shows that those empty-nesters
who are married (P = 0.039), who have educational level
of high and above (P = 0.000), who live in urban areas
(P = 0.000), who are covered by MIUE (P = 0.005) and
MIUR (P = 0.025) are less likely to experience non-visiting.

Those who are from low-income households, who have
no NCDs within the past six months are more likely to
experience non-visiting. Multi-logistic regression analysis
is used to identify the determinants linked with the non-
visiting. Empty-nesters who have high school and above
education, who live in urban areas, who are covered by
NCMS are less likely to have non-use of physician visit.
Empty-nesters who are from low-income households and
who have no NCDs in the previous six months tend to
experience non-visiting.
Table 5 shows the influencing factors associated with

non-hospitalization. The univariate analysis indicates that
empty-nesters who are covered by MIUE (P = 0.000),
MIUR (P = 0.000) and NCMS (P = 0.000) are less likely to
experience non-hospitalization. Those who are from low-
income households (P = 0.000), who have no NCDs within
the past six months (P = 0.039) are more likely to experi-
ence non-hospitalization. Multi-logistic regression analysis
identifies that the above three factors are the determinants
linked with the non-hospitalization.

Discussion
One of the main features of China’s population aging is
the transition of elderly household patterns. To live with
children is a typical Chinese traditional family pattern
for older people [21]. However, with the implementation
of 1-child policy, the imbalance of economic develop-
ment, and the acceleration of urbanization, the number
of empty-nest families is on a rapid rise in the past de-
cades. Our findings show that 59.7 % of the elderly in
our sample are empty-nesters. This proportion is higher
than the reported proportion of 49 % in 2012 in the
same province [22]. According to this figure, we estimate
there are about 10 million of elderly living without children

Table 1 Characteristics of elderly by living arrangements, China (2012) (Continued)

NCD in the past 6 monthsd 0.000

Yes 2930 65.6 1809 67.8 1121 62.2

No 1539 34.4 858 32.2 681 37.8
aLow income household: In Chinese, we call it “Dibaohu”, which is identified as a low-income household and subsidized by local bureau of civil affairs
bNA: not applicable
cMIUE: Medical insurance for urban employees scheme; MIUR: Medical insurance for urban residents scheme; NCMS: New cooperative medical scheme
dNCD: Non-communicable chronic disease

Table 2 Comparison of non-use of health care between empty-nest and non-empty-nest elderly, China (2012)

Non-use of health care Total Empty-nest (%) Non-empty-nest(%) P-value

Outpatient service non- use 0.008

Physician visits 1858(64.2) 1141(62.3) 717(67.3)

Non-visiting 1038(35.8) 689(37.7) 349(32.7)

Inpatient service non-use 0.166

Admission 618(65.5) 391(63.9) 227(68.4)

Non-hospitalization 326(34.5) 221(36.1) 105(31.6)
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in Shandong province. Among which, about 1.7 million are
empty-nest singles.
Consistent with previous reports, our study finds that

the empty-nest elderly have poorer self-rated health,
higher prevalence of 2-week illness and NCDs, which in-
dicates that the empty-nesters have poorer health status
(or higher healthcare needs) than non-empty-nest eld-
erly [20, 24]. The departure of the children, the most
important source of the love feelings and social support
for the elderly, will probably increase the loneliness and
also negatively affect the quality of life of the empty-nest
elderly. Such feelings of loneliness and poor quality of life
will push many older people into a so-called empty-nest
syndrome [7]. Many researchers have pointed out that the
empty-nest syndrome could result in endocrine disorders,
immune dysfunction, and further cause various diseases
(e.g. cardiovascular disease, cancer) [7, 25]. As such, empty-
nest elderly may have higher health care need than
non-empty-nest ones. Organizing senior associations
might help improve the empty-nesters’ mental health.
Ideally, health service system is established to ensure

equal access to health care primarily based on health
needs. If this is true, it could be that empty-nesters
should experience at least as equal prevalence of non-
use of health care as non-empty-nesters. However, our
findings reveal that empty-nest older people receive
statistically higher rate of non-visiting and slightly higher
prevalence of non-hospitalization than non-empty-nest
ones, which indicates an inequality of health service access
between the two subgroups of the seniors. This finding
suggests that it is very important to explore the reasons
for the higher prevalence of non-use of health care among
empty-nesters and develop targeting interventions to
enhance accessibility for such vulnerable population.
Some previous studies indicated that financial difficulty

is the key barrier to access of health care service [15, 20,
26]. In this study, the analysis of the self-reported reasons

for non-use of health services among the elderly also
shows that financial difficulty is the leading cause for giv-
ing up seeking out-patient and in-patient services when
needed. When comparing with non-empty-nest seniors,
we found that financial difficulty exerts a statistically larger
negative effect on access to out-patient service and also a
larger negative effect on access to in-patient health service
(even though the difference is not statistically significant)
among empty-nest ones, which may be associated with
their lower income and less economic support from
children than the non-empty-nest ones. Surprisingly,
our findings show that over 46 % of the empty-nest seniors
attribute their non-visiting to financial difficulty. One
possible explanation for this phenomenon is that high
prevalence of NCDs push the empty-nesters into a sta-
tus of using health service repeatedly and pose a high
economic burden on them. Another explanation might
be the shortcomings of the health insurance policy design
for the low reimbursement rate or ceiling of the out-patient
services. Furthermore, we also observe that nearly 58 % of
the empty-nesters report the reason of financial difficulty
for non-hospitalization. These findings indicate a need for
the government to redesign health insurance policies to
improve the accessibility to healthcare by extending the
out-patient benefit package and increasing reimbursement
rate for in-patient service for empty-nest elderly.
An interesting finding in this study is that the empty-

nesters with NCDs experience statistically lower non-use
in both physician visits and hospitalization than those
without NCDs, which is inconsistent with other studies
conducted in general older people [14]. There are two
possible explanations for such finding. First, as a population
lacking of social support, empty-nesters will consider more
about the serious consequences (e.g. disability) of non-use
of NCDs-related healthcare service when needed. Second,
NCDs are not easily curable and need more frequent
physician visits. As a result, the empty-nesters being

Table 3 Reasons for non-use of health service among elderly in Shandong, China (%) (2012)

Reasons Non-visiting Non-hospitalization

Total (%) Empty-nesters (%) Non-empty-Nesters (%) Total (%) Empty-nesters (%) Non-empty-nesters (%)

N 1038 689 349 326 221 105

Financial difficulties 436(42.0) 320(46.4) 116(33.3) 178(54.6) 128(57.9) 50(47.6)

Illness not serious 366(35.3) 215(31.3) 151(43.3) 76(23.3) 47(21.3) 29(27.6)

Without effective medical treatment 59(5.7) 44(6.4) 15(4.3) 29(8.9) 18(8.1) 11(10.5)

Poor transportation 17(1.6) 9(1.3) 8(2.3) – –

Inconvenient 14(1.3) 8(1.2) 6(1.7) – –

No enough time – – – 8(2.5) 4(1.8) 4(3.8)

No beds – – – 3(0.9) 2(0.9) 1(1.0)

Others 145(14.0) 92(13.4) 53(15.2) 32(9.8) 22(10.0) 10(9.5)

χ2 =23.41, P = 0.000 χ2 =4.23, P = 0.518
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Table 4 Factors associated with non-visiting among empty-nest elderly in Shandong, China (2012)

Variable Univariate model Multivariate model

Non-user (%) P-value ORc
a ORc 95 % CI P-value ORa

b ORa 95 % CI

Predisposing factors

Gender NAc

Male 304(35.7) 1.0

Female 385(39.3) 0.113 1.17 0.96–1.41

Age NA

60− 349(37.1) 1.0

70− 272(39.0) 0.438 1.08 0.89–1.33

80+ 68(35.6) 0.698 0.94 0.68–1.30

Marriage status

Married 540(36.5) 1.0 1.0

Others 149(42.5) 0.039 1.28 1.01–1.63 0.217 1.17 0.91–1.49

Education

Primary and below 519(40.6) 1.0 1.0

Junior 99(35.0) 0.082 0.79 0.60–1.03 0.469 0.90 0.68–1.20

High or above 71(26.5) 0.000 0.53 0.39–0.71 0.007 0.64 0.46–0.88

Enabling factors

Residence

Urban 322(31.9) 1.0 1.0

Rural 367(44.7) 0.000 1.73 1.43–2.09 0.002 1.69 1.21–2.35

Living arrangements

Empty-nest singles 149(42.5) 1.0 1.0

Empty-nest couples 540(36.5) 0.039 0.78 0.62–0.99 0.217 1.17 0.91–1.49

Low-income householdd

No 613(36.4) 1.0 1.0

Yes 76(51.4) 0.000 1.84 1.31–2.58 0.008 1.60 1.13–2.56

Insurancee

None 37(46.8) 1.0

MIUE 172(30.8) 0.005 0.51 0.31–0.81 0.059 0.62 0.38–1.02

MIUR 81(32.8) 0.025 0.55 0.33–0.93 0.056 0.60 0.35–1.01

NCMS 389(42.1) 0.414 0.83 0.52–1.31 0.022 0.54 0.32–0.92

Others 10(47.6) 0.949 1.03 0.39–2.71 0.842 1.11 0.41–2.96

Need factors

Self-rated health NA

Good 241(36.5) 1.0

Moderate 280(36.8) 0.899 1.01 0.82–1.26

Bad 168(41.0) 0.145 1.21 0.94–1.55

NCD in the past 6 monthsf

Yes 651(36.9) 1.0 1.0

No 38(57.6) 0.001 2.32 1.41–3.82 0.003 2.16 1.30–3.58
aORc: crude odds ratio; bORa: adjusted odds ratio
CNA: not applicable
dLow income household: In Chinese, we call it “Dibaohu”, which is identified as a low-income household and subsidized by local bureau of civil affairs
eMIUE: Medical insurance for urban employees scheme; MIUR: Medical insurance for urban residents scheme; NCMS: New cooperative medical scheme
fNCD: Non-communicable chronic disease
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Table 5 Factors associated with non-hospitalization among empty-nest elderly in Shandong, China (2012)

Variable Univariate model Multivariate model

Non-user (%) P-value ORc
a ORc 95 % CI P-value ORa

b ORa 95 % CI

Predisposing factors

Gender NA c

Male 107(37.0) 1.0

Female 114(35.3) 0.656 0.93 0.67–1.29

Age NA

60− 95(35.1) 1.0

70− 94(36.7) 0.691 1.08 0.75–1.54

80+ 32(37.6) 0.664 1.12 0.68–1.85

Marriage status NA

Married 173(34.7) 1.0

Others 48(42.1) 0.141 1.37 0.90–2.07

Education NA

Primary and below 138(35.4) 1.0

Junior 37(38.5) 0.564 1.15 0.72–1.82

High or above 46(36.5) 0.819 1.05 0.69–1.60

Enabling factors

Residence NA

Urban 142(35.9) 1.0

Rural 79(36.6) 0.860 1.03 0.73–1.46

Living arrangements NA

Empty-nest singles 48(42.1) 1.0

Empty-nest couples 173(34.7) 0.141 0.73 0.48–1.11

Low-income householdd

No 190(33.8) 1.0 1.0

Yes 31(62.0) 0.000 3.19 1.76–5.80 0.005 3.55 1.91–6.59

Insurancee

None 29(76.3) 1.0 1.0

MIUE 79(33.9) 0.000 0.16 0.07–0.35 0.000 0.17 0.07–0.37

MIUR 29(34.5) 0.000 0.16 0.07–0.39 0.000 0.16 0.07–0.39

NCMS 80(32.1) 0.000 0.15 0.07–0.33 0.000 0.13 0.06–0.30

Others 4(50.0) 0.145 0.31 0.06–1.50 0.161 0.32 0.07–1.57

Need factors

Self-rated health NA

Good 55(31.8) 1.0

Moderate 97(38.6) 0.149 1.35 0.90–2.03

Bad 69(36.7) 0.327 1.24 0.80–1.92

Illness in the past 2 weeks NA

Yes 200(35.6) 1.0

No 21(42.0) 0.367 1.31 0.73–2.36
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chronically ill will well understand the symptoms and
severity of NCDs and know the importance of timely
visit. This finding needs to be further studied to verify
among the empty-nesters.
Similar with other studies, our findings reveal that

empty-nesters from low-income family tend to experience
non-visiting and non-hospitalization when adjusting for
need factors and predisposing factors [14, 21]. We also
find that health insurance schemes (e.g. NCMS) can
significantly reduce the non-use of physician visits and
hospitalization among the empty-nest seniors. The
findings should therefore give an impetus to develop
pro-poor and pro-empty-nested health insurance policies.
A special insurance supplement to existing schemes (e.g.
NCMS) or a combination of health insurance and medical
assistance policy targeting poor empty-nesters may be
effective to reduce non-use of healthcare when needed. It
is also noted in the present study that empty-nesters with
lower education and those from rural areas are more likely
to have non-visiting, which indicates inequality of access
to healthcare service among such subgroups.
The present study involves certain limitations. First,

we use the period of 2 weeks to control recall bias when
measuring non-use of physician visits. However, the
potential issue of seasonal variation, particularly for those
acute diseases, is unavoidable. Second, information includ-
ing perceived health status, healthcare use and reasons for
non-use of healthcare were self-reported, leading to the
possibility of subjective bias. Third, a cross-sectional de-
sign is employed in this study, therefore, the relationship
between identified factors and non-use of healthcare use
can not be interpreted as cause and effect.

Conclusion
This study shows that empty-nest seniors have higher
healthcare needs than non-empty-nest ones. We observe
an inequality of healthcare access between empty-nesters
and non-empty-nesters. Financial difficulty is the leading
cause for the non-use of healthcare service among the two
sub-groups of seniors and such cause exerts a larger nega-
tive effect on access to healthcare among empty-nesters.
The findings indicate some at-risk subgroups of empty-
nesters for non-use of physician visiting and hospitalization,
such as those from low-income family, the uninsured,
and those without NCDs. A comprehensive pro-poor

policy of a supplement to existing health insurance schemes
or a combination of health insurance and medical assist-
ance is necessary to increase healthcare use when needed
among empty-nesters.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
CZ, AM, SR conceived the idea, CZ, CJ, JC and WZ implemented the field
study. CZ, JC, CL, SJ, AM, JL and SR participated in the statistical analysis and
interpretation of the results. CZ drafted the manuscript. JC, AM and SR gave
many valuable comments on the draft and also polished it. All authors read
and approved the final manuscript.

Acknowledgements
We are grateful for funding support from the National Science Foundation of
China (71003067), and the Innovation Foundation of Shandong University
(2012DX006, 2009TS012). We would like to thank the officials of local health
agencies and all participants and staff at the study sites for their cooperation.

Author details
1School of Public Health, Shandong University, Jinan 250012, China. 2Licheng
Centre for Maternal and Child Healthcare, Jinan 250001, China. 3Shandong
Centre for Disease Control and Prevention, Jinan 250014, China. 4Freeman
Spogli Institute, Stanford University, Stanford, CA 94305, USA. 5Weifang
Medical College, Weifang 261053, China.

Received: 6 February 2015 Accepted: 24 July 2015

References
1. Kinsella KG, Velkoff VA. An aging world. Washington, DC: U.S. Department of

Commence, Economics and Statistics Administration, U.S. Census Bureau; 2001.
2. National Bureau of Statistics of People’s Republic of China. China national

economic development undermines stable increase in 2013. China
government website. Jan 20, 2014. http://www.gov.cn/gzdt/2014-01/20/
content_2570763.htm (accessed Oct.29, 2014[in Chinese]).

3. Feng Z, Liu C, Guan X, Mor V. China’s rapidly aging population creates
policy challenges in shaping a viable long-term care system. Health Aff.
2012;31(12):2764–73.

4. Hesketh T, Lu L, Xing ZW. The effect of China’s one-child family policy after
25 years. N Engl J Med. 2005;353(11):1171–6.

5. United Nations Department of Economic and Social Affairs. World
population prospects: The 2010 Revision. New York: United Nations; 2011.

6. Wong YC, Leung J. Long-term care in China: issues and prospects.
J Gerontol Soc Work. 2012;55(7):570–86.

7. Liu LJ, Guo Q. Loneliness and health-related quality of life for the empty
nest elderly in the rural area of a mountainous county in China. Qual Life
Res. 2007;16:1275–80.

8. Liu LJ, Guo Q. Life satisfaction in a sample of empty-nest elderly: A survey in
the rural area of a mountainous county in China. Qual Life Res. 2008;17:823–30.

9. Wu ZQ, Sun L, Sun YH, Zhang XJ, Tao FB, Cui GH. Correlation between
loneliness and social relationship among empty nest elderly in Anhui rural
area. Aging Ment Health. 2010;14(1):108–12.

10. Wu YS, Dang JW. China report of the development on aging cause. Beijing:
Social Sciences Academic Press; 2013 [in Chinese].

Table 5 Factors associated with non-hospitalization among empty-nest elderly in Shandong, China (2012) (Continued)

NCD in the past 6 monthsf

Yes 203(35.1) 1.0 1.0

No 18(52.9) 0.039 2.08 1.04–4.16 0.027 2.24 1.10–4.59
aORc: crude odds ratio; bORa: adjusted odds ratio; CNA: not applicable
dLow income household: In Chinese, we call it “Dibaohu”, which is identified as a low-income household and subsidized by local bureau of civil affairs
eMIUE: Medical insurance for urban employees scheme; MIUR: Medical insurance for urban residents scheme; NCMS: New cooperative medical scheme
fNCD: Non-communicable chronic disease

Zhou et al. BMC Health Services Research  (2015) 15:294 Page 9 of 10

http://www.gov.cn/gzdt/2014-01/20/content_2570763.htm
http://www.gov.cn/gzdt/2014-01/20/content_2570763.htm


11. Li DM, Chen TY, Li GY. The problem of mental health in the elderly in
empty-nest family. Chin J Gerontol. 2003;23:405–7 [in Chinese].

12. Song Y, Bian Y. Gender differences in the use of health care in China:
cross-sectional analysis. Int J Equity Health. 2014;13:8.

13. Chen J, Hou F. Unmet needs for health care. Health Rep. 2002;13(2):23–32.
14. Luo J, Zhang X, Jin C, Wang D. Inequality of access to health care among

the urban elderly in northwestern China. Health Policy. 2009;93(2–3):111–7.
15. Niu T, Meng Q, Wang G, Liu J, Meng X, Li X. Study on the health service

utilization among elderly and its influencing factors in Shandong
province.Chinese primary. Health Care. 2010;24(5):7–8 [in Chinese].

16. Hu Y.Research on health utilization and its affecting factors among aged
population in Dongying city. Shandong University masteral dissertation.
Jinan, Shandong. 2003 [in Chinese].

17. Wu X, Gao Y, Lan S. Stduy on health service demand and utilization among
aged population in Nantong City. Medical Journal of Communications.
2009;23(6):726–7 [in Chinese].

18. Albanese E, Liu Z, Acosta D, et al. Equity in the delivery of community
healthcare to older people: findings from 10/66 Dementia Research Group
cross-sectional surveys in Latin America, China, India and Nigeria. BMC
Health Serv Res. 2011;11:153.

19. Wang L, Kong L, Wu F, Bai Y, Burton R. Preventing chronic diseases in China.
Lancet. 2005;366(9499):1821–4.

20. Zhou C, Chu J, Liu D, Zheng W, Guo X, Xu L. Comparison of health need
and utilization between empty-nest and non-empty-nest aging population
in urban communities: A sample survey based on Jinan City. Chinese
Journal of Health Policy. 2012;5(2):24–9 [in Chinese].

21. Liu LJ, Sun X, Zhang CL, Guo Q. Health-care utilization among empty-
nesters in the rural area of a mountainous county in China. Public Health
Rep. 2007;122(3):407–13.

22. Zhang R. Empty-nesters accounting for half of the 14 million older people
in Shandong, and nursery for the elderly will be built in the next three years.
Qilu Evening News, September 24,2012. http://sd.dzwww.com/sdnews/
201209/t20120924_7478316.htm (accessed Oct 29 2014[in Chinese]).

23. Andersen R, Newman JF. Societal and individual determinants of medical
care utilization in the United States. Milbank Mem Fund Q Health Soc.
1973;51(1):95–124.

24. Yu X, Zhu X, Jiang W, Sun H, Sun C, Qiu L. Analysis on physical health status
among 585 empty-nest older people in Wenzhou City. Chin J Gerontol.
2006;26(6):751–3 [in Chinese].

25. Wang J, Zhao X. Empty nest syndrome in China. Int J Soc Psychiatry.
2011;58(1):110.

26. Hao Y, Wu Q, Zhang Z, Gao L, Ning N, Jiao M, et al. The impact of different
benefit packages of Medical Financial Assistance Scheme on health service
utilization of poor population in rural China. BMC Health Serv Res. 2010;10:170.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Zhou et al. BMC Health Services Research  (2015) 15:294 Page 10 of 10

http://sd.dzwww.com/sdnews/201209/t20120924_7478316.htm
http://sd.dzwww.com/sdnews/201209/t20120924_7478316.htm

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study setting and study population
	Data collection
	Variables
	Dependent variables
	Independent variables

	Data analysis
	Ethical consideration

	Results
	Discussion
	Conclusion
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References



