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Abstract

Objectives: To describe health-related quality of life (HRQoL), sex differences in HRQoL, and

factors affecting the HRQoL of elderly people living alone in urban areas of Shaanxi Province, China.

Methods: A cohort was obtained using multistage stratified cluster random sampling. We col-

lected cross-sectional data using surveys. HRQoL was measured using the 36-item Short Form

Health Survey. Multivariable multilevel linear regression analysis was used to examine factors

associated with mental and physical health component summary scores.

Results: Overall, 442 elderly Chinese individuals who lived alone completed the survey (mean

age 73 years, women: 59%). Women were more likely to report better mental health than men.

Factors significantly associated with reduced mental health scores were older age, having never

been married or being divorced, and having a history of cancer, urinary tract disease, fractures or

gastrointestinal disorders. Factors associated with physical health were having never been mar-

ried or being divorced and having hypertension.
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Conclusions: To our knowledge, this is the first study to describe HRQoL in a representative

sample of elderly people living alone in urban areas of Shaanxi, China. Poor physical and mental

HRQoL in this elderly Chinese population was mainly associated with chronic diseases and

demographic factors.
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Introduction

China has the largest number of older

adults in the world; 17.3% of the Chinese
population were aged 60 years and above at

the end of 2017.1 Older adults are expected
to represent 33% of the total population by

2050; the absolute and relative numbers of
elderly people living alone in China are

both increasing.2 Consequently, addressing
problems that impact on the health-related

quality of life (HRQoL) of elderly adults
living alone has become an important

global public health challenge.3,4 Loneliness
is prevalent among elderly people living

alone and may limit their access to social
relationships and their ability to obtain suf-

ficient social support.5

China is the world’s most populous

country and has undergone enormous and
rapid social and economic change over the

last few decades. The implementation of
strict family planning policies, improved

health and longevity and rapid urbaniza-
tion have led to dramatic changes in

family structures. Traditionally, in China,
children are responsible for caring for

their elderly parents. It used to be
common for extended families to live

together; this created strong family net-
works and it was unusual for elderly
Chinese people to live alone. Following

the introduction of the one-child policy in
1979, there was a shift from extended

families to nuclear families with fewer chil-
dren available to support elderly parents.
This change in family structure occurred
more often in urban areas, where the one-
child policy was most stringently adopted.
Owing to the strong traditions associated
with the family responsibility of caring for
elderly relatives, many elderly adults in
China are reluctant to live in supported
geriatric care facilities, as they do in many
Western countries.6 The combined impact
of these factors has meant that the propor-
tion of elderly adults living alone in China
has increased from 16.7% in 1993 to 27.9%
in 2007, and will possibly rise to 90%
by 2030.7

Elderly adults encounter many health
problems. Chronic diseases are common in
old age and can affect both physical and
emotional dimensions of life that impact
on overall HRQoL.8 Public health organi-
zations around the world emphasize the
importance of a healthy lifestyle for reduc-
ing the prevalence of chronic diseases.
Behavioural factors are also associated
with reduced HRQoL in elderly people.9,10

Several researchers have recently investi-
gated the social and psychological effects
on elderly Chinese people of living alone
or with a spouse, but without the support
of extended family.11 However, most
of these studies have focused on rural com-
munities or the psychological effects of
living unsupported. Little is known about
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the full effects on HRQoL and factors that
may influence HRQoL in those living alone

in urban areas. Recent social and economic
reforms in China have resulted in an
increase in the number of elderly Chinese

people living alone in urban areas. The
effects of this situation on HRQoL in

these older people is unknown. The study
aims were to describe the overall HRQoL of
urban dwelling individuals living alone, to

explore sex differences in HRQoL and to
identify factors associated with reduced

HRQoL in this population.

Materials and methods

Ethical statement

The study was approved by the ethics

committee of Xi’an Jiaotong University
(No. 2014209), and was performed in accor-

dance with the Declaration of Helsinki.12

All participants or their attending
relatives, caregivers or guardians provided

oral informed consent. Participants were
informed of their right to refuse to partici-

pate or to withdraw from the study at any
time. The anonymity and confidentiality of
the participant data were assured.

Study design and setting

The study design was similar to that used in
our previous survey of 424 elderly rural res-

idents living alone.13 In brief, this was
a cross-sectional survey of people aged

�65 years. The study cohort was obtained
using a multistage stratified cluster random
sampling procedure. There are 34 provinces

in China. Shaanxi Province is located in
northwest China and has a geographic

area of 205,800 km2. This province was
chosen because of geographic convenience,
but also because it is demographically sim-

ilar to most other provinces in China; it has
the same proportion of urban and rural
areas, a similar mix of wealthy and poor

areas, and an age distribution similar to
most other provinces in China.14 Shaanxi
Province can be divided into three
geographical strata: south Shaanxi, central
Shaanxi and north Shaanxi. Each
stratum represents a different level of devel-
opment. One city from each of these strata
was randomly selected for the survey.
The cities selected were Shang Luo,
Yan’An and Wei Nan. Several communities
were randomly selected from each town to
achieve the required sample size, which
was calculated using power analysis
assuming an a of 0.05, a power of
0.80 and a medium effect size for
multivariable analysis, and anticipating a
30% attrition rate for the responses of
a potential sample of elderly people to
a questionnaire survey.15

There were 12 regions (substrata) within
each of the three selected cities, and nine
different communities in each region were
selected for the survey. Each region repre-
sented a substratum and one or two com-
munities (clusters) from each region were
randomly chosen for the survey. Using res-
idential registration data from the Sixth
Nationwide Census, all the available and
eligible elderly adults in the chosen commu-
nities were informed of the study using
posters and invited to participate. The
cohort for this survey was selected from
the local authority register. Eligibility crite-
ria were (i) aged �65 years; (ii) residing in
one of the three cities and (iii) living alone
(not with any children, relatives or spouse).
Therefore, participants were generally rep-
resentative of elderly individuals living
alone in Shaanxi Province. Study participa-
tion was completely voluntary, and
respondents could decline to answer any
questions if they wished. Exclusion criteria
included cognitive disorders, defined by a
score of less than 21 on the Mini-Mental
State Examination, MMSE16), living with
their families, not speaking Chinese,
a physician-estimated life expectancy of
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less than 12 months, or too ill to partici-
pate. A total of 115,014 elderly individuals
aged �65 years were in the target commu-
nity, and 4,004 of these individuals met the
eligibility criteria. The most common
reason for not participating in the study
was because the individual could not be
contacted/visited for an appointment.
Only 63 of those contacted refused to par-
ticipate. Finally, 442 completed question-
naires were returned (Figure 1).

Data collection

Participants answered questions about their
sociodemographic status, medical history,
and mental and physical health. Approval
was first obtained from the local authority
register in each target city. Participants
were contacted first by telephone to explain
the study. After informed consent was
obtained, the household registration
system was checked to confirm the self-
reported age of the participants. Graduate

students and research assistants from the

College of Medicine, Xi’an Jiaotong

University, were trained as interviewers

for the face-to-face field survey. They visit-

ed participants in the target communities in

their homes and assisted them with com-

pleting the survey. The survey took an aver-

age of 18 minutes to complete and was

collected by the research assistants immedi-

ately upon completion.
The following data collection instru-

ments were used as a part of the survey:

1. A demographic researcher-developed

survey was used to measure sociodemo-

graphic factors such as age, sex, yearly

income, marital status and presence of

comorbid conditions.
2. The Medical Outcomes Study 36-item

Short Form Health Survey (SF-36).17

The SF-36 comprises 36 items that assess

eight domains: social functioning (SF)

Figure 1. Flow chart of participant enrolment
Note: MMSE: Mini-Mental State Examination.
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(2 items); physical functioning (PF)
(10 items); role limitations due to physical
problems (RP) (4 items); role limitations
due to emotional problems (RE) (3 items);
mental health (MH) (5 items); bodily pain
(BP) (2 items); vitality (VT) (4 items); and
general perception of health (GH) (5 items).
The remaining item measures health
changes over the last year. The mental com-
ponent summary (MCS) encompasses the
domains of MH, RE, SF and VT; whereas
the physical component summary (PCS)
encompasses the domains of GH, BP, RP
and PF. Total scores range from 0 to 100;
higher scores indicate better HRQoL. The
Chinese version of this questionnaire was
used. This has been shown to have good
validity and reliability, and is considered
suitable for the evaluation of HRQoL in
an elderly Chinese population.18,19

3. A project-specific lifestyle survey devel-
oped by the research team was used
to collect data on lifestyle factors.
Information was collected on smoking
habits, frequency of alcohol consump-
tion, amount of physical activity, break-
fast routine and amount of daily sleep.

Marital status was divided into the fol-
lowing categories: (1) never married or
divorced (to encompass people not legally
married); (2) widowed or married (i.e. mar-
ried but living alone as their spouse was not
living with them, otherwise referred to as
separated). Frequency of consumption of
alcoholic beverages such as beer, wine
made from grapes, and rice wine during
the previous 12 months was categorized as
‘never’ (no consumption of alcohol; ‘a little’
(alcohol consumption of less than once per
week) and ‘a lot’ (alcohol consumption
equal to, or more than, once per week).
Smoking frequency was based on smoking
during the previous 12 months. Non-
smokers were defined as those who had
not smoked during the previous

12 months. Sleep time was divided into
three categories based on number of hours
of sleep. Physical activity questions used
definitions based on the International
Physical Activity Questionnaire (IPAQ)20

to define moderate and vigorous activity.
For our analyses, this variable was dichot-
omized into those who performed moderate
to vigorous physical activity at least 1 to
3 times/week and those who did not perform
any moderate to vigorous physical activity.

All surveys and questionnaires were
double-entered and coded using EpiData
3.02 (EpiData Association, Odense,
Denmark) by two independent professional
data-entry staff from the Department of
Public Health, College of Medicine, Xi’an
Jiaotong University. Both manual and
computer checking of the data were con-
ducted and any discrepancies identified
were corrected. All analyses were conducted
using SAS version 9.0 (SAS Institute Inc.,
Cary, NC, USA), and SPSS for Windows,
version 13.0 (SPSS Inc., Chicago, IL, USA).

Descriptive statistics were used to sum-
marize sociodemographic data and mean
scores were calculated for the eight sub-
scales and two summary scores of the
SF-36. All statistical tests of significance
were two-sided tests, and alpha was set at
0.05. Continuous variables were presented
as mean values (�standard deviation [SD]).
Categorical variables were presented as fre-
quencies. Sociodemographic and clinical
variables were expressed as percentages, fre-
quencies and means (�SD). Proportions
and means were compared between
women and men for categorical and contin-
uous variables using the chi-squared test or
t-test, respectively.

A comparison of HRQoL scores between
our sample and published Chinese popula-
tion normative data (i.e. 8448)21 was con-
ducted using the t-test. Backward stepwise
multivariable multilevel linear regression
was used to assess for factors associated
with greater PCS and MCS scores, with
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level defined as region. Multilevel multivari-
able analysis was chosen over standard
multivariable regression to adjust for cluster-
ing of similar people within regions.
Independent categorical variables included
in the multivariable analyses were dichoto-
mized for ease of interpretation and to max-
imize subgroup numbers. Dependent
variables were the PCS and MCS scores.
The independent variables included in the
model were demographic factors (age and
sex) and lifestyle factors (smoking, alcohol
intake, physical activity and sleep) known
to be associated with HRQoL. Additional
demographic factors and chronic diseases
that were significantly associated with the

dependent variable of interest in the univari-

able analysis were also included in the

models.

Results

Basic participant characteristics

A total of 505 (46%) elderly individuals

agreed to participate and 442 (183 males

and 259 females) provided complete SF-36

data and were included in the analyses

(Figure 1).
Table 1 shows the characteristics of the

participants eligible to be included in this

study. The age range was between 65 and

Table 1. Characteristics of study participants (N¼ 442).

Male Female

All N % N % P-value

Sample size (N) 442 183 41.40 259 58.60

Age, years, mean, (SD) 73.53, 8.76 71.81 SD 7.59 74.75 SD 9.32

Education level 0.0042

Illiterate 201 70 38.25 131 50.58

Uneducated 109 51 27.87 58 22.39

Primary 74 42 22.95 32 12.36

Secondary 58 20 10.93 38 14.67

Occupation 0.0989

Worker/labourer 77 23 12.57 54 20.85

Professional# 261 109 59.56 152 58.70

Civil servant 104 51 27.87 53 20.46

Smoking history <0.0001

Never 290 76 41.53 214 82.63

Current 152 107 58.47 45 17.37

Alcohol use <0.0001

No 263 58 31.69 205 79.15

Yes 179 125 68.31 54 20.85

Income (yearly, CNY) 0.5338

6,000–9,999 119 46 44.66 73 51.05

3,000–5,999 103 46 44.66 57 39.86

2,000–2,999 14 5 4.85 9 6.29

1,000–1,999 8 4 3.88 4 2.80

<1,000 2 2 1.94 0 0

PCS score mean, SD 46.01, 6.69 46.52 SD 7.06 45.66 SD 6.92 0.187

MCS score mean, SD 42.05, 11.5 39.2 SD 11.35 44.04 SD 11.21 <0.0001

Note: PCS: physical component summary; MCS: mental component summary derived from the SF-36: Medical Outcomes

Study 36-item Short Form Health Survey;18 SD: standard deviation.
#Professional: includes medical worker, civil servant, teacher.
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90 years, with a mean of 73.53 (SD: 8.76)

years (male: 71.81� 7.6; female: 74.75�
9.3). Of participants, 59% were female

and 67% were married or widowed. The

numbers of participants from south

Shaanxi, central Shaanxi and north

Shaanxi were 145 (33%), 195 (44%) and

102 (23%), respectively. Elderly Chinese

men were more likely to have a higher edu-

cational level and to report more alcohol

use and smoking than women. For

HRQoL outcomes, the mean (SD) summa-

ry scores for our sample were 46.0 (6.7) for

the PCS and 42.0 (11.5) for the MCS.

Women were more likely to report better

MCS than men in this study. The mean

(SD) values on the eight SF-36 dimensions

for our sample were all significantly lower

(all P< 0.001) than those for the general

population21 as shown in Table 2.

HRQoL of participants

Our univariable subgroup analyses identi-

fied several demographic characteristics,

lifestyle factors and comorbid diseases that

were significantly associated with MCS and

PCS scores (Table 3). Elderly individuals

who were married or widowed reported sig-

nificantly greater MCS and PCS scores than

those who were never married or divorced

(P< 0.05). Lower MCS scores were

reported by those who had less than

5 hours sleep per day (P< 0.05) and by

those with a medical history of gastrointes-

tinal disease (P< 0.001), cancer (P< 0.05),

urinary tract disease (P< 0.001) or a

recent history of fractures (P< 0.001).

Participants who had hypertension reported

significantly lower PCS scores than those

who did not have hypertension (P< 0.001).

Multivariable analysis of factors

associated with HRQoL

The multivariable analyses results generally

confirmed the descriptive comparisons,

except for sleep time, which was no longer

significant following the inclusion of other

factors in the model. Being unmarried or

divorced was significantly associated with

lower PCS (P< 0.01) and MCS scores

(P< 0.001). Having chronic diseases

such as cancer (P< 0.05), urinary tract

disease (P< 0.001), gastrointestinal disease

(P< 0.001) and recent history of fractures

(P< 0.001) were independently associated

with reduced MCS scores. Hypertension

was the only chronic disease independently

associated with reduced PCS scores

Table 2. Short Form Health Survey-36 subscale results for all participants and by general population norms.

SF-36 subscales

All participants

(n¼ 442)

Mean� SD

General older

adults (n¼ 8448)22

Mean� SD t P-value 95% CI

Physical function 76.5� 17.3 89.0� 15.7 �15.1 P< 0.001*** �14.1, �10.8

Role function 61.7� 29.2 82.0� 31.7 �14.7 P< 0.001*** �23.1, �17.7

Bodily pain 69.6� 21.6 80.4� 19.8 �10.8 P< 0.001*** �12.9, �8.9

General health 49.3� 26.4 66.0� 20.9 �13.2 P< 0.001*** �19.0, �14.1

Vitality 55.4� 21.3 71.1� 18.1 �15.4 P< 0.001*** �17.7, �13.7

Social functioning 55.7� 20.9 84.6� 18.2 �15.7 P< 0.001*** �21.9, �17.0

Emotional role 62.9� 32.9 77.0� 35.5 �8.93 P< 0.001*** �17.1, �10.9

Mental health 57.4� 19.7 75.2� 16.1 �19.0 P< 0.001*** �19.7, �16.0

Note: SD: standard deviation; HRQoL: health-related quality of life; SF-36¼Medical Outcomes Study 36-item Short Form

Health Survey; 18CI: confidence interval.

***P< 0.001.
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Table 3. Differences in physical and mental health summary scores by demographic characteristics, lifestyle
and chronic disease factors for urban elderly individuals (N¼ 442).

Factors Groups

Physical component

summary

Mean (SD)

Mental component

summary

Mean (SD)

Demographic factors

Sex Male 45.7 (6.6) 40.2 (11.5)

Female 46.2 (6.8) 43.2 (11.5)

Age, years 65–75 45.9 (6.8) 42.3 (11.3)

76–85 45.9 (7.0) 41.6 (12.0)

>85 46.8 (5.8) 40.8 (12.2)

Occupation Worker/labourer 45.8 (7.0) 44.5 (11.2)*

Civil servant 46.4 (6.3) 40.3 (11.3)*

Professional# 45.5 (7.0) 41.3 (11.9)*

Marital status Never married or

divorced

38.9 (7.1)* 39.2 (10.9)*

Married## or

widowed

47.3 (5.9)* 48.5 (11.8)*

Lifestyle factors

Smoking Non-smoker 46.3 (6.7) 43.3 (10.5)*

Smoker 45.6 (6.6) 39.9 (12.8)*

Sleep time >8 46.7 (6.7) 42.3 (10.7)*

(hours/day) 5–7 45.8 (6.4) 42.9 (11.4)*

<5 45.4 (8.0) 37.2 (13.1)*

Physical activity Yes (�1–3

times/month)

45.5 (6.8) 42.3 (12.0)

No 46.3 (6.6) 41.7 (11.4)

Regular breakfast Yes 46.1 (6.9) 42.2 (11.6)

No 45.9 (6.53) 41.7 (11.7)

Chronic diseases

Hypertension Yes 45.3 (7.1)** 41.5 (12.2)

No 47.2 (5.8)** 42.7 (10.5)

Asthma Yes 45.4 (7.1) 41.3 (11.8)

No 46.6 (6.4) 42.5 (11.4)

Gastrointestinal disease Yes 45.5 (7.5) 39.9 (11.9)**

No 46.6 (5.6) 44.2 (10.8)**

Chronic bronchitis Yes 45.9 (6.4) 41.6 (11.5)

No 46.1 (7.1) 42.3 (11.7)

Neurological disease Yes 45.8 (7.1) 41.3 (11.4)

No 46.5 (5.8) 43.3 (12.1)

Cancer Yes 44.9 (7.0) 39.4 (13.3)*

No 46.3 (6.6) 42.6 (11.0)*

Valvular heart disease Yes 45.8 (7.0) 41.7 (12.3)

No 46.1 (6.6) 42.0 (11.4)

Heart failure Yes 45.2 (6.6) 41.8 (11.5)

No 46.2 (6.7) 42.0 (11.6)

Cataract disease Yes 45.3 (6.9) 42.4 (11.8)

No 46.4 (6.6) 41.7 (11.5)

Urinary tract disease Yes 46.1 (6.9) 37.7 (11.9)**

No 46.0 (6.6) 43.5 (11.1)**

(continued)
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(P< 0.001) (Table 4). None of the lifestyle

factors (e.g. smoking) were independently
associated with reduced HRQoL following

multivariable adjustments.

Discussion

To the best of our knowledge, this study is
the first to describe the HRQoL of elderly

people living alone in urban areas of

Shaanxi Province. Overall, the data
showed lower mean (SD) values for MCS

and all eight dimensions of the SF-36 com-

pared with age-matched SF-36 population
normative data.21 Although these SF-36

dimension comparisons are indirect, the dif-

ferences were large and significant.
Unadjusted comparisons indicated that

compared with individuals living in rural

areas, those living alone in urban areas
had better HRQoL, as indicated by scores

on most of the SF-36 subscales except phys-

ical function.13 Previous research findings
regarding differences in residential location

are inconsistent. Some studies have found

that elderly Chinese people living in rural
areas have better mental and physical

HRQoL than their urban counterparts,
whereas other findings are similar to ours

and indicate that elderly people living

alone in rural areas13,21 have poorer
HRQoL than those in urban areas. This

may be because of lower socioeconomic
status and poorer literacy skills. Owing to
recent urbanization in China, elderly people
living in rural communities may be less
likely to have children living nearby.
Contrasting study results may stem from
differences in the measurement tools used.
The present findings are in accord with
those from Chinese studies11,22 that used
data from the 4th National Household
Health Survey, conducted in 2008.22 These
earlier studies showed that Chinese people,
who are influenced by Confucianist teach-
ings, place great value on familial responsi-
bility. That is, children are expected to take
on the responsibility of caring for their
parents. However, urbanization and the
increasingly nuclear family structure may
have affected these traditional Chinese
values. Older generations remain dependent
on younger generations for financial and
emotional support, but younger generations
may fail to meet these expectations because
of economic pressures. With the introduc-
tion of the Chinese one-child policy, there
has been a shift from extended families to
nuclear families with fewer children avail-
able to support elderly parents. This is indi-
cated by findings from other studies in rural
China, which show that elderly people are
accustomed to relying on their children;
when children move away, a lack of

Table 3. Continued.

Factors Groups

Physical component

summary

Mean (SD)

Mental component

summary

Mean (SD)

COPD Yes 45.7 (6.5) 42.8 (10.8)

No 46.1 (6.8) 41.7 (11.8)

Diabetes mellitus Yes 45.7 (6.7) 40.9 (11.9)

No 46.2 (6.7) 42.6 (11.4)

Recent history of

fracture

Yes 46.9 (6.7) 38.3 (12.2)**

No 45.7 (6.7) 43.1 (11.2)**

Note: *P< 0.05, **P< 0.001. SD: standard deviation, COPD: chronic obstructive pulmonary disease. #Professional:

includes medical worker, civil servant, teacher.
##Married: still married but unable to live with their partner.
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self-care ability is a contributing risk factor

for mental health disorders.23,24 These find-

ings suggest that health policymakers

should make efforts to foster community-

based integrated care for elderly people to

tackle the current ageing problem in main-

land China.
Interestingly, we found significant sex

differences in HRQoL, with women report-

ing better mental health than men. These

results are similar to those of previous stud-

ies in China and South Korea,25,26 which

found that men are more likely to report

poor mental health. In our study, we

observed a difference in MCS but not in

PCS, which may stem from demographic

factors and the distribution of chronic con-

ditions.27 Women in China are primarily

responsible for domestic duties, whereas

men are mainly engaged in social activities.

It is unsurprising that men living alone

struggle with behaviours such as healthy

eating.28 Older men with chronic diseases

may need more support from their children

because they are less able to cook or

clean.29 A study by Sun et al.30 emphasized

that the proportion of women living alone

increases substantially with age. This sug-

gests that China needs to urgently address

social policy issues relating to the situation

Table 4. Multivariable multilevel results for factors associated with health-
related quality of life (N¼ 442).

Variable Coefficient P-value 95% CI

SF-36, Mental health

Age �0.19 0.009** �0.33, �0.05

Marital status

Unmarried/divorced �6.02 <0.001*** �8.27, �3.76

Widowed/separated

Cancer

Yes �2.88 0.026* �5.40, �0.35

No

Urinary tract disease

Yes �4.17 <0.001*** �6.50, �1.84

No

Recent history of fracture

Yes �4.54 <0.001*** �6.98, �2.11

No

Gastrointestinal disease

Yes �4.40 <0.001*** �6.40, �2.39

No

SF-36, Physical health

Marital status

Never married

or divorced

�2.06 0.003** �3.41, �0.71

Married/widowed

Hypertension

Yes �1.88 0.006** �3.23, �0.53

No

Note: SF-36¼Medical Outcomes Study 36-item Short Form Health Survey; CI; confidence

interval.

*P< 0.05, **P< 0.01, ***P< 0.001.

10 Journal of International Medical Research



of elderly women and support the elderly
population in developing healthy life-
styles,23 especially vulnerable groups such
as those living alone.

Having never been married or being
divorced, older age and having common
comorbidities were independently associat-
ed with lower quality of life in our partic-
ipants. The association between comorbid
factors and HRQoL highlights the impor-
tance of access to basic medical care
services to effectively manage medical con-
ditions in elderly people in China. This is
particularly important within the context of
the ageing population in China, where
access to primary care medical practitioners
is limited.31,32 Although there have been
great improvements in China’s health
system since the introduction of the health-
care reform in 2009, lack of qualified med-
ical practitioners and rising costs associated
with privatization of primary healthcare
services means that low income populations
such as elderly individuals may be disad-
vantaged.32,33 To counter this, the Urban
Residents Basic Medical Insurance scheme
was introduced to provide basic medical
cover for elderly and unemployed people.
Although this system has improved health-
care utilization by elderly people, it is pri-
marily designed to subsidize hospital
inpatient and outpatient services for acute
catastrophic diseases.33 Further develop-
ment of the primary healthcare system is
needed to provide services aimed at preven-
tive action. These could help to promote
healthy behaviours to postpone the onset
of chronic disease and to effectively
manage common chronic diseases in elderly
individuals.

The present study highlights the impor-
tance of preventing and controlling these
modifiable conditions. Those of our partic-
ipants who were classified as married
reported greater HRQoL than those who
had never married or were divorced. This
is consistent with current data indicating

that married individuals have reduced mor-
tality and better physical and mental health
than those who never married or are
divorced, and that this effect is most appar-
ent in people aged over 65 years.29

Participants in the married group may
have been more likely to have children
and broader social networks that provide
greater social interaction and support out-
side the home, which in turn is associated
with better HRQoL.34 Although marital
status is not a modifiable risk factor for
poor HRQoL, the provision of external
support by local government or other
local neighbourhood organizations may be
one way of alleviating the effects of living
alone among elderly people, especially
those who are divorced or unmarried.

This study had several strengths. To our
knowledge, this is the first study to describe
the HRQoL of elderly individuals living
alone in urban areas in Shaanxi Province,
China. Moreover, this cohort was derived
from a large representative sample of
people living in Shaanxi Province, and the
response rate was high when compared with
other similar studies. The study limitations
include the cross-sectional design, which
makes it difficult to establish the direction
of the associations observed over time.
Second, the data were obtained from com-
munities in only one Chinese province,
which may limit the generalizability of the
findings. Although the sampling methods
produced a sample that was largely repre-
sentative of this province, we do not know
to what extent our results can be general-
ized to other populations. Future studies
are required with larger sample sizes
drawn from more provinces.

Conclusions

To the best of our knowledge, this is the
first study to assess the factors associated
with HRQoL in a cohort of elderly people
living alone in urban areas of Shaanxi

Liu et al. 11



Province, China. Several lifestyle factors,
sociodemographic factors and pre-existing
chronic diseases or comorbidities were
found to be associated with mental and
physical health. To improve the HRQoL
of elderly populations living alone, closer
monitoring of health and improved access
to services related to the treatment and
management of chronic diseases is needed.
Family members should be encouraged to
provide support; where this is not available,
local governments should develop pro-
grams to fill this gap. This is crucial from
both a local and global perspective, as the
full effects of the one-child policy and
increased life expectancies in China have
yet to be determined. Addressing the
health and support needs of the elderly is
crucial and would provide social and eco-
nomic advantages in preventing severe cat-
astrophic health events and optimizing the
health and well-being of the increasing
numbers of elderly Chinese people living
alone.

Ethics approval and consent
to participate

The study was approved by the ethics com-
mittee of Xi’an Jiaotong University (No.
2014209) and was performed in accordance
with the Declaration of Helsinki. All partic-
ipants or their attending relatives, care-
givers or guardians provided informed
consent. Participants were informed of
their right to refuse to participate or to
withdraw from the study at any time.
Anonymity and confidentiality of partici-
pant data were assured, and participants
were presented with a gift (valued at
approximately 3 USD) on completion of
the survey.
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