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Abstract

Background: As the most populous nation in the world, China has now becoming an emerging ageing society.
Shanghai is the first city facing the challenge of ageing demographics. Against this background, a study that
employs self-rated health (SRH) assessment system was designed to explore the health status of Shanghai elders,
and learn their attitudes toward health issues; as well as to investigate the determinants of SRH among Shanghai
elders. Understanding SRH is crucial for finding appropriate solutions that could effectively tackle the increasing
eldercare demand.

Methods: This study adopted a quantitative research strategy. Using a multistage stratified cluster sampling
method, we conducted a questionnaire survey in August 2011 in Shanghai, which collected 2001 valid survey
responses. SRH assessments were categorized by five levels: very good, fairly good, average, fairly poor, or poor. The
respondents’ functional status was evaluated using the Barthel index of activities for daily living. In the data analysis,
we used chi-squared test to determine differences in socio-demographic characteristics among various groups.
Along with statistics, several logistic regression models were designed to determine the associations between
internal influence factors and SRH.

Results: Younger age (χ2 = 27.5, p < 0.05), male sex (χ2 = 11.5, p < 0.1), and living in the suburbs (χ2 = 55.1, p < 0.05)
were associated with better SRH scores. Higher SRH scores were also linked with health behaviour of the respondents;
namely, do not smoke (χ2 = 18.0, p < 0.1), do not drink (χ2 = 18.6, p < 0.1), or engage in regular outdoor activities
(χ2 = 69.3, p < 0.05). The respondents with better social support report higher SRH scores than those without.
Respondents’ ability to hear (χ2 = 38.7, p < 0.05), speak (χ2 = 16.1, p < 0.05) and see (χ2 = 78.3, p < 0.05) impacted their
SRH scores as well. Meanwhile, chronic illness except asthma was a major influence factor in low SRH score. Applying
multiple regression models, a series of determinants were analysed to establish the extent to which they contribute to
SRH. The impact of these variables on SRH scores were 6.6% from socio-demographic and health risk behaviours, 2.4%
from social support, 8.5% from mental health, 20% from physical conditions, and13% from chronic diseases.

Conclusions: This is the first study that examines the determinants of SRH among Shanghai elders. Nearly 40% of our
study’s respondents reported their health status as “good”. The main determinants of SRH among elders include living
condition, health risk behaviour, social support, health status, and the economic status of the neighbourhood.
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Background
Population ageing has been an ongoing trend globally in re-
cent years. By the year 2015, there were more than 826 mil-
lion people over 60 years of age in the world—a number
projected to reach nearly 1.4 billion by 2030 [1–3]. The
pace of population ageing is much rapid in China than
many other high-income or low-and middle-income coun-
tries [4]. According to China’s sixth National Population
Census, 13.3% of the nation’s entire population was aged
≥60 years in 2010 [5], and among these, 12.3% were aged
≥80 years [6]. In the next 25 years, the percentage of people
in China aged 60 years or over is expected to be more than
double, reach 28% (402 million) in 2040. In contrast, for
the proportion of the population aged over 60 years to
double from 7% to 14% took France, Sweden and the US
115 years, 85 years and 69 years respectively [4].
Shanghai is known for its dynamic economy and pro-

lific resources. In 2016, its GDP was ¥2746.6 billion, an
increment of ¥250.1 billion of the previous year, ranked
No.1 among all cities of China. The annual GDP in-
crease in Shanghai was 10.02%, while Beijing was 8.41%
[7]. Shanghai was also the first city to enter ageing soci-
ety in China. The average life expectancy in Shanghai
reached 82.75 years of age by the end of 2015 (male
80.47, female 85.09). In the same year, 4.36 million
(30.2%) of the city’s registered residents were aged
≥60 years, the highest proportion of older residents
among China’s regional jurisdictions. Among them, 780,
500 were aged ≥80 years [8]. It is estimated that the pro-
portion of elders among Shanghai residents could exceed
34% by the year 2020 [9], and 44.5% by the year 2050,
which is higher than the estimated proportion of elders
in Japan [10].
Population aging brings about major challenges to

health and social care. Learn the health status of the eld-
erly is vital for informing the development of disease
prevention and health promotion programs, and health-
care and social services delivery that can enhance their
life satisfaction and quality of life [11]. Self-rated health
(SRH) is a useful assessment of health derived from ask-
ing individuals to rate their own general health on a
five-point scale. SRH is considered by the World Health
Organization to be an important indicator of population
health and healthy life expectancy [12]. Numerous stud-
ies show that the age, gender, income, education [13],
life style, psychological well-being [14], social support
such as children’s accompany and emotional support
[15], chronic diseases, physical and instrumental func-
tioning [16, 17] are associated with self rate health [18].
According to health screening data, only about 20%–

25% of elderly people have no vital diseases [19]. After
over three decades of “one-child” policy, a period in
which many young adults have sought opportunities far
from their hometowns, the traditional intergenerational

relationship between the elderly and their children has
changed, as has the traditional family structure [20].
Thus, it is important to find ways in which society can
meet the increasing needs of the elders. Employing SRH
measures to investigate Shanghai elders’ view on their
own health status will help to explore what are the de-
terminants of SRH among Shanghai elders as well.

Objectives
1) to assess the SRH of community-dwelling elders in
Shanghai; 2) to examine the effects on individual older
persons’ SRH from demographic characteristics, health
risk behaviours, physical/mental health condition, social
support, and neighbourhood socioeconomic status, etc.;
3) to determine the main determinants affecting Shang-
hai elders’ SRH; and 4) to explore the subsequent public
health and policy implications. This study will also ex-
tend the literature on SRH, particularly with regard to
the ageing population in Shanghai.

Methods
Sampling
This study conducted a questionnaire survey that
employed a multistage stratified cluster random sam-
pling method. The sample was selected from Shanghai
residents who were ≥60 years of age. In China, people
who have reached 60 years of age are classified as elders
[4]. Based on hypothesis testing, and considering the
types I (0.05) and II (0.1) statistical error, the appropriate
sample size for this project was considered to be 1756.
This study obtained 2001 valid survey responses.
The multistage stratified cluster random sampling

process included the following:
First, all of Shanghai’s 18 districts were divided into

three groups according to their economic status – high,
medium and low. Then, two districts each were ran-
domly selected from the three groups, namely: Pudong
and Changning (high), Hongkou and Putuo (medium),
and Jinshan and Chongming (low). Based on the sample
districts’ population size, 832, 199, 291, 274, 157, and
248 elders should be selected from the six districts re-
spectively. Second, all neighbourhood communities in
the six districts were ranked based on economic status
(high, medium, or low), and one medium-level commu-
nity was selected from each. Third, the selected commu-
nities provided the lists of their elder residents’ names,
and participants were selected randomly from the lists
based on the required sample size of the study.

Data collection and ethics considerations
This study’s ethics review application was conducted and
approved by the Research Ethics Board of Fudan Univer-
sity. The project team conducted questionnaire survey
from June to August of 2011. All participants gave
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written informed consent before the survey took place.
The investigators filled out the questionnaires during the
survey on behalf of the respondents. The respondents
were given the option of leaving the study at any time
with no question asked; but none did.

Measurement
Dependent variable
SRH among Shanghai elders is the dependent variable in
this study. SRH was assessed by asking the question:
“How do you rate your health: very good, fairly good, aver-
age, fairly poor, or poor?” For cross-tabulations, SRH was
categorized as good (very good and fairly good), average,
and poor (fairly poor and poor); and for logistic regression
analyses, it was categorized as good (very good and fairly
good), and not good (average, fairly poor and poor).

Independent variables
There are 57 aspects in five sections in the question-
naire, and details are as follows:
Characteristics: residence location (urban, suburbs or

outer suburbs); gender (male or female); age group (60–
64, 65–69, 70–74, 75–79, and ≥80 years), and educa-
tional attainment (illiterate, primary, middle/high school,
college or above).
Health risk behaviour: cigarette smoking (never, oc-

casionally, often, has quit); alcohol drinking (never, occa-
sionally, often, has quit); outdoor activities (yes, no).
Social support: marital status (widowed, married, sin-

gle/divorced); source of income (pension, salary/savings,
family allowance, other); living situation (non-empty
nester, empty nester); meeting children (daily, weekly,
monthly, yearly, <1 time/year); meeting neighbours
(weekly, monthly, yearly, never); meeting relatives/friends
(weekly, monthly, yearly, never); community activities
(weekly, monthly, yearly, never).
Mental health status: feelings of loneliness (never,

sometimes, always); nervousness/anxiety (never, some-
times, always); satisfaction with life (good, fair, poor).
Physical health status: changes in physical health sta-

tus (better, unchanged, worse, variable); hearing (deaf,
some hearing, able); ability to speak (yes, no); vision
(blind, some vision, sighted). Furthermore, the Barthel
index of activities of daily living (ADLs) was adopted for
assessing the functional status of the respondents in the
study. ADLs scores were classified as complete, partial,
or almost no ability to perform activities.
The index consists of six measures: bathing and shower-

ing, dressing, self-feeding, functional mobility, personal
hygiene and grooming, and toilet hygiene. The respon-
dents were asked their degree of dependency in eating,
personal hygiene, bathing/showering, dressing/undressing,
walking, use of stairs, and toilet hygiene [21].

Chronic disease: Chronic diseases in the study were
those diagnosed by physicians or symptoms described by
the respondents, including hypertension, heart disease, dia-
betes, cataract, cerebrovascular disease, bronchitis, gastro-
enteritis, intervertebral disc disease, cardiovascular disease,
and asthma. The survey responses were as follows: chronic
disease (yes, no); hypertension (yes, no); heart disease (yes,
no); diabetes (yes, no); cataracts (yes, no); cerebrovascular
disease (yes, no); bronchitis (yes, no); gastroenteritis (yes,
no); intervertebral disc disease (yes, no) cardiovascular
disease (yes, no); asthma (yes, no); total number of chronic
diseases (0, 1, 2, or ≥3).

Statistical analysis
The SPSS statistical package (version 16.0 for Windows)
was used to analyse the survey data. Mean S.D. was used
for descriptive statistics. The chi-squared test was used to
determine the differences in socio-demographic character-
istics among different groups in the data analysis. Signifi-
cance was defined as p < 0.05. The relationship between
SRH score and respondents’ socio-demographic character-
istics, health risk behaviours, social support, mental health
status and physical health status were tested using the chi-
squared test. A series of logistic regression models were
used to determine the independent association between
SRH and its influencing factors.

Results
This study included 2001 respondents from different
residential communities of Shanghai (Table 1). The
mean age was 71.6 years. 324 of them or 16.2% of the
total in the sample were aged ≥80 years. The gender ra-
tio was 2:3 (841 male to 1153 female). The ratio of
dwelling locations was 2:2:1 for downtown, suburbs and
outer suburbs respectively. 39.4% of them received high
school or higher education, and 28.7% were illiterate
(see Table 2).

Health risk behaviours have a positive association on SRH
Most of the respondents were non-smokers (77.9%) and
non-drinkers (78.4%); and more than a half (58.4%) took
part in regular outdoor physical exercise. There was a lin-
ear relationship between age and SRH. Table 2 shows that
younger age (χ2 = 27.5, p < 0.05), male sex (χ2 = 11.5,
p < 0.1), and living in suburban areas (χ2 = 55.1, p < 0.05)
were associated with better SRH scores.
Another group with better SRH scores was those who

smoke cigarettes (χ2 = 18.0, p < 0.1) or drink alcohol
(χ2 = 18.6, p < 0.1). These scores were better regardless of
whether they smoked/drank occasionally or regularly, or
frequency of participation in outdoor activities (χ2 = 69.3,
p < 0.05). Only 10% of regular cigarette smokers, 3.7% of
regular alcohol drinkers, and 9.3% of physically active re-
spondents rated their health status as “poor”.
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The stronger the social support, the higher the SRH score
The association between social support and mental
condition and SRH scores was cross-tabulated and
tested using the chi-squared test. The results show
that the majority (75.9%) of the respondents were
married, and 21.6% were widowed. The main source
of income for 86.1% of respondents was a govern-
ment pension. More than three-fifths of them (65.3%)
were empty nesters. A similar proportion, 65.2%, re-
ported meeting with their children daily and nine out

of ten interacted with their neighbours weekly, and
22.4% met with their relatives and friends on a weekly
basis. In terms of mental health, 83% of the respon-
dents reported that they never felt lonely and 89.2%
of them had never felt nervous or anxious. Only 5.1%
reported that they were not very satisfied with their
lives.
As shown in Table 3, respondents with better social

support tended to have better SRH scores. For ex-
ample, those who received a pension (χ2 = 28.8,

Table 1 Selected communities and characteristics of respondents

District Pudong Changning Hongkou Putuo Jinshan Chongming

Male 339 83 109 129 76 107

Female 493 115 165 163 78 140

Age ≥ 60 715 165 211 244 139 200

Age 80~ 117 32 63 48 18 47

Table 2 Socio-demographic characteristics and health risk behaviours of respondents

SRH Good Fair Poor Total

N % N % N % N %

socio-demographic

residence** urban 272 35.6 390 51.1 101 13.2 763 38.2

suburbs 428 51.4 320 38.5 84 10.1 832 41.7

outer suburbs 188 46.8 144 35.8 70 17.4 402 20.1

gender* male 409 48.6 342 40.7 90 10.7 841 42.2

female 479 41.5 511 44.3 163 14.1 1153 57.8

age** 60~ 320 49.8 259 40.3 64 10.0 643 32.2

65~ 161 47.5 140 41.3 38 11.2 339 17.0

70~ 139 44.3 134 42.7 41 13.1 314 15.7

75~ 152 40.4 172 45.7 52 13.8 376 18.8

80~ 116 35.8 148 45.7 60 18.5 324 16.2

education level illiterate 243 42.6 241 42.2 87 15.2 571 28.7

primary 280 44.1 266 41.9 89 14.0 635 31.9

Middle/high 314 46.7 295 43.9 63 9.4 672 33.7

College or above 50 43.9 49 43.0 15 13.2 114 5.7

health risk behaviours

smoking* never 677 43.5 676 43.4 203 13.0 1556 77.9

occasionally 45 53.6 32 38.1 7 8.3 84 4.2

often 131 52.6 93 37.3 25 10.0 249 12.5

quit 35 32.4 53 49.1 20 18.5 108 5.4

drinking* never 669 42.7 680 43.5 216 13.8 1565 78.4

occasionally 77 51.3 65 43.3 8 5.3 150 7.5

often 32 59.3 20 37.0 2 3.7 54 2.7

quit 110 48.2 89 39.0 29 12.7 228 11.4

outdoor activities** yes 603 51.8 453 38.9 108 9.3 1164 58.4

no 284 34.2 401 48.3 145 17.5 830 41.6
**means p < 0.05
*means p < 0.1
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p < 0.05) and met more frequently with their children
(χ2 = 21.1, p < 0.1), neighbours (χ2 = 25.3, p < 0.05),
and relatives and friends (χ2 = 41.6, p < 0.05) tended
to have significantly better SRH scores.

Better physical health is positively associated with better
SRH scores
Most (98.1%) of the respondents in this study were able
to live independently. Over the past year, 64% reported

Table 3 Social support and mental health status of respondents

SRH Good Fair Poor total

N % N % N % N %

social supports

marital status widowed 172 40.1 191 44.5 66 15.4 429 21.6

married 691 45.8 637 42.2 182 12.1 1510 75.9

single/divorced 22 43.1 23 45.1 6 11.8 51 2.6

source of income** pension 782 46.2 711 42.0 198 11.7 1691 86.1

salary/savings 46 31.9 83 57.6 15 10.4 144 7.3

family 20 35.7 23 41.1 13 23.2 56 2.8

other 29 39.2 28 37.8 17 23.0 74 3.8

living situation non-empty nester 308 44.5 292 42.2 92 13.3 692 34.7

empty nester 579 44.4 562 43.1 163 12.5 1304 65.3

meeting children* daily 600 46.8 538 42.0 143 11.2 1281 65.2

weekly 170 41.6 179 43.8 60 14.7 409 20.8

monthly 74 38.1 92 47.4 28 14.4 194 9.9

yearly 29 43.9 21 31.8 16 24.2 66 3.4

<1 time/year 4 25.0 10 62.5 2 12.5 16 0.8

meeting neighbours* weekly 821 45.8 762 42.5 210 11.7 1793 89.8

monthly 24 31.6 39 51.3 13 17.1 76 3.8

yearly 7 43.8 6 37.5 3 18.8 16 0.8

never 36 32.4 47 42.3 28 25.2 111 5.6

meeting relatives/friends** weekly 249 55.6 162 36.2 37 8.3 448 22.4

monthly 143 46.0 137 44.1 31 10.0 311 15.6

yearly 363 41.7 383 44.0 124 14.3 870 43.6

never 133 36.2 172 46.9 62 16.9 367 18.4

community meeting** weekly 151 50.3 104 34.7 45 15.0 300 15.1

monthly 81 52.3 62 40.0 12 7.7 155 7.8

yearly 110 52.9 86 41.3 12 5.8 208 10.5

never 544 41.0 598 45.1 185 13.9 1327 66.7

mental status

loneliness** never 798 48.2 684 41.3 175 10.6 1657 83.0

sometimes 67 25.1 143 53.6 57 21.3 267 13.4

always 23 31.9 26 36.1 23 31.9 72 3.6

nervousness/ anxiety** never 841 47.2 749 42.1 190 10.7 1780 89.2

sometimes 40 22.9 92 52.6 43 24.6 175 8.8

always 6 15.0 12 30.0 22 55.0 40 2.0

satisfied with life** good 632 58.0 367 33.7 91 8.3 1090 54.7

fair 239 29.8 455 56.7 108 13.5 802 40.2

poor 16 15.7 30 29.4 56 54.9 102 5.1
**means p < 0.05
*means p < 0.1
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had no change in physical condition and less than 29.2%
of them felt some decline of health in the past year. One
fifth noticed a decline in their hearing ability and 5%
were unable to hear. 6.5% of the respondents had diffi-
culty in speaking and 28.5% of them had vision issues
(see Table 4).
The overall prevalence of chronic diseases among the

respondents was quite high (77.2%), however. The 10
most commonly reported chronic diseases were: hy-
pertension (51.1%), heart disease (21.8%), diabetes
(14.5%), cataracts (8.7%), cerebrovascular disease (7.5%),

bronchitis (6.0%), gastroenteritis (5.7%), intervertebral
disc disease (5.6%), cardiovascular disease (2.9%), and
asthma (2.6%). The percentage of respondents reporting
having three or more of the diseases was 22.7%, and a
similar percentage have two diseases.
Chi-square analysis found that the respondents’ abil-

ity in hearing (χ2 = 38.7, p < 0.05), speaking
(χ2 = 16.1, p < 0.05) or vision (χ2 = 78.3, p < 0.05)
affects their SRH negatively. Chronic illnesses (except
asthma) also impact SRH significantly; and the degree
of influence on SRH was associated with the number

Table 4 Physical health condition of the respondents

SRH Good Fair Poor Total

N % N % N % N %

Physical health

ADL Complete 887 45.3 844 43.1 229 11.7 1960 98.1

Partial 1 3.0 10 30.3 22 66.7 33 1.7

No ability 0 0.0 0 0.0 4 100.0 4 0.2

physical health changes** Better 49 49.5 39 39.4 11 11.1 99 5.0

Unchanged 686 53.8 529 41.5 61 4.8 1276 64.0

Worse 146 25.1 259 44.6 176 30.3 581 29.2

variable 7 18.9 25 67.6 5 13.5 37 1.9

hearing** deaf 29 29.0 51 51.0 20 20.0 100 5.0

some 140 36.6 170 44.4 73 19.1 383 19.2

able 719 47.6 632 41.9 158 10.5 1509 75.8

speaking** yes 52 40.3 46 35.7 31 24.0 129 6.5

no 834 44.8 807 43.3 222 11.9 1863 93.5

vision** sighted 701 49.4 588 41.4 131 9.2 1420 71.5

some vision 143 32.1 207 46.5 95 21.3 445 22.4

blind 38 31.4 56 46.3 27 22.3 121 6.1

Chronic disease

with chronic disease** Yes 587 38.1 711 46.1 243 15.8 1541 77.2

hypertension** Yes 402 39.4 468 45.9 150 14.7 1020 51.1

heart disease** Yes 117 26.9 204 46.9 114 26.2 435 21.8

diabetes** Yes 89 30.7 141 48.6 60 20.7 290 14.5

cataract** Yes 50 28.9 93 53.8 30 17.3 173 8.7

cerebrovascular disease** Yes 33 22.1 65 43.6 51 34.2 149 7.5

bronchitis** yes 34 28.3 63 52.5 23 19.2 120 6.0

gastroenteritis** yes 29 25.7 55 48.7 29 25.7 113 5.7

intervertebral disc disease** yes 36 32.1 46 41.1 30 26.8 112 5.6

cardiovascular disease* yes 23 40.4 26 45.6 8 14.0 57 2.9

asthma yes 19 36.5 19 36.5 14 26.9 52 2.6

number of chronic diseases/person 0 301 66.0 143 31.4 12 2.6 456 22.8

1 336 49.9 284 42.1 54 8.0 674 33.8

2 151 34.8 221 50.9 62 14.3 434 21.7

3 or more 100 23.1 206 47.6 127 29.3 433 21.7
**means p < 0.05
*means p < 0.1
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of reported diseases: more diseases also resulted in a
poorer SRH score.

Models’ testing on the determinants of SRH
Table 5 reports a series of logistic regression models of
predicted odds ratios of SRH.
Model 1 shows that the location of residence is a sig-

nificant determinant of the elders’ SRH. Respondents
who are living in outer suburbs are more likely to have
better SRH score. Health risk behaviours such as smok-
ing, drinking and outdoor exercise were significantly and
positively associated with their SRH. Those who had quit
smoking were 2.3 times as likely to have poor SRH than
the ones who had never smoked.
Model 2 indicates that respondents who enjoy better

social support are more likely to have higher SRH score.
Meeting with family, relatives and friends more often
and taking part in more community activities was asso-
ciated with higher SRH score. Those who receiving a
pension are 2.2 times as likely to have higher SRH score
than those living on savings or allowances from their
children. However, marital status and living arrange-
ments have no significant association with SRH.
Model 3 shows that the elders who are satisfied with

their lives are twice as likely to have higher SRH scores.
Meanwhile, feelings of loneliness are 3.2 times as likely to
have low SRH, and those who reported feeling nervous or
anxious are 6.2 times as likely to have low SRH score.
Model 4 shows that ADLs disability and using assistive

tools in daily lives impact SRH score. The respondents
who have physical functional challenges and required as-
sistance in their daily lives are 16.1 times as likely to
have low SRH score than those who live independently
and without physical disability.
Model 5 includes the variables of 10 chronic diseases.

It shows that these diseases are all significantly associ-
ated with SRH. Those with one or more chronic diseases
are more likely to have lower SRH score.
Model 6 includes all of the variables in the survey.

Overall, the respondents with better SRH scores are 1.7
times as likely to be living in the outer suburbs, 2.2
times as likely to be non-smokers, 1.4 times as likely to
have had regular outdoor exercises, and those who meet
with family, relatives or friends more often. While re-
spondents with lower SRH scores are 1.9 times as likely
to feel nervous or anxious, 4.4 times as likely to be dis-
satisfied with their lives, and 11.1 times as likely to be
ADLs disabled and/or have been diagnosed with chronic
illnesses such as hypertension, cardiovascular disease,
diabetes, cerebrovascular disease and gastroenteritis.
The results of multiple logistic regressions show that

socio-demographic and health risk behaviours only made
up 6.6% of the total contribution to SRH. When com-
bined with mental health variables (Model 3), it

increased to 15.1%. Adding chronic diseases (Model 5),
it became 19.6%. And all socio-demographic and health
risk variables (Model 6) contributed 20.6% to SRH.
The models above show that among various determi-

nants of SRH of the Shanghai elders, 6.6% is from socio-
demographic and health risk behaviours, 2.4% is from
social support, 8.5% is from mental health, 20.0% is from
physical conditions, and 13.0% from chronic diseases.

Discussion
SRH was initially used by Mossey and Shapiro for pre-
dicting 7-year survival odds; and it became widely used
as an indicator of population health afterwards [22]. Ac-
cording to Jylha, SRH is an individual and subjective
conception that constitutes a crossroad between the so-
cial world and psychological experience on one hand,
and the biological world on the other [23]. Scholars in
different nations investigated the correlates of SRH
based on Jylha’s theory; and French and Browning con-
cluded that correlates of SRH are similar across conti-
nents [24]. This study examined the determinants of
SRH among elders in Shanghai, which provides new evi-
dence on whether the correlates of SRH similarities are
greater than the differences between regions.
Multiple cross-sectional studies have been done previ-

ously on associations between SRH and health status as
well as other factors. Most of these studies found that
socio-demographic characteristics such as age, gender, edu-
cation level, location of residency are related to SRH [25,
26]. Lower educational attainment is associated with lower
SRH score [27], physical inactivity is associated with a de-
cline in SRH score [28], and smoking is associated with
lower SRH score. Modest alcohol intake and more social
support are associated with higher SRH score [29–31];
while deterioration in physical [32, 33] or mental [32]
health would significantly lower one’s SRH score.
In our examination of the relationships between SRH

and socio-demographic factors, health risk behaviours,
physical and mental health condition, and social support,
nearly 40% of the respondents reported good SRH. This
ratio is very close to the findings from some developed
countries (i.e. 39.0% in Finland [34] and 39.6% in Spain
[35]), and is considerably higher than similar studies’
findings from other parts of China (36.4%; 35.3%) [36,
37]. Shanghai’s relatively better socio-economic condi-
tions and healthcare access may have contributed to the
elders’ better SRH outcome [38].
Examining the extent of various determinants and their

association with SRH can help to assess their relative im-
portance in people’s lives, and develop more effective
strategies to improve population health. Consistent with
prior studies’ findings, multiple logistic regression analysis
in this study indicated that physical health matters more
than socio-demographic and risk health behaviours, which
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Table 5 Multiple Logistic Regression of Factors Influencing SRH of Respondents

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Socio-demographics

Urban (outer suburb) 1.664** 1.933** 1.554** 1.532** 1.665** 1.689**

Suburb (outer suburb) 0.808 1.025 0.813 0.789 0.767** 0.984

Female (male) 1.18 1.166 1.117 1.221 1.11 1.129

65–69 years old (60–64) 1.097 1.11 1.129 1.086 0.972 1.06

70–74 years old (60–64) 1.136 1.134 1.16005 1.055 0.943 0.968

75–79 years old (60–64) 1.151 1.163 1.137 1.086 0.954 0.996

≥ 80 years old (60–64) 1.291 1.329 1.268 1.106 1.058 1.035

1–6 years of schooling (0) 1.052 1.091 1.098 0.993 0.989 1.059

7–12 years of schooling (0) 0.83 0.84 0.812 0.756 0.815 0.771

13- years of schooling (0) 0.744 0.678 0.785 0.642 0.721 0.671

Health risk behaviours

smoke sometimes (never) 0.931 1.015 0.880 0.993 0.932 1.056

always smoke (never) 1.04 1.036 0.925 1.087 1.119 1.049

quit smoking (never) 2.329** 2.396** 2.139** 2.204** 2.321** 2.212**

drink sometimes (never) 0.776 0.751 0.712 0.861 0.819 0.791

always drink (never) 0.645 0.608 0.638 0.586 0.729 0.618

quit drinking (never) 0.706 0.675** 0.729 0.736 0.665** 0.686

outdoor activities (no) 1.923** 1.755** 1.604 1.809 1.794** 1.412**

Social support

in marriage (widowed) 1.172 1.279

unmarried (widowed) 1.108 1.221

empty nesters (Non) 1.063 1.002

work pay/savings (pension) 2.172** 1.601**

from family (pension) 1.401 1.225

others (pension) 1.539 1.702

children/week (/day) 1.102 0.991

children/month (/day) 1.279 1.155

children/year (/day) 0.954 0.808

children < 1 / year (/day) 2.71 1.198

neighbour/month (/week) 1.417 1.7

neighbour/year (/week) 0.58 0.676

neighbour/none (/week) 1.159 1.089

relative or friend /month (/week) 1.404** 1.658**

relative or friend /year (/week) 1.626** 1.845**

relative or friend/none (/week) 1.438** 1.627**

community/month (/week) 0.848 0.778

community/year (/week) 0.812 0.811

community/none (/week) 1.195 1.056

Mental condition

loneliness (no) 3.213** 1.310

nervous/anxiety (no) 6.227** 1.906**

general feeling (good) 0.996 3.059**

bad feeling (good) 1.967** 4.415**

Dong et al. BMC Public Health  (2017) 17:807 Page 8 of 12



means that the SRH scores of the respondents, to a great
degree, was affected by their physical health, which reflect
their true health conditions. [39, 40].
Both single factor analysis and multiple regression

analysis show that those respondents who lived in outer
suburbs have higher SRH scores, while those who live in
downtown have the poorest SRH. Meanwhile, the elders
who had quit smoking, but not those who are still smok-
ing, are more likely to have lower SRH scores. It may be
assumed that those who quit smoking was due to declin-
ing of physical health. These new findings, as well as those
of previous studies, indicate that health risk behaviour
such as drinking and smoking have positive effects on
SRH. Respondents who participated in outdoor activities
regularly are also more likely to have higher SRH scores,
which means that increasing the elders’ physical activities
participation improves their SRH [41].
Further analysis found that social support, health risk

behaviours, health status and neighbourhood economic
status all impact on Shanghai elders’ SRH.

Social support
Respondents’ social support situation has a direct im-
pact on their SRH. Generally, those with stronger so-
cial support networks tend to have better SRH scores.
This demonstrates that being involved in more social
function (such as interpersonal communication and
emotional attachment with others) results in a better

SRH score. It also suggests that SRH may be closely
tied with mental health and overall wellbeing. These
findings are also quite consistent with some previous
studies [42, 43].
However, financial support from family members did

not seem to have positive association with SRH. This
finding is very different from previous studies’ findings,
which found that financial support from family members
tended to have a positive association with SRH [44].
While this new finding deserving further investigation,
some assumptions could be made as spring board for
such new studies: 1) they did not need financial support,
2) they did not like to be a burden of their respective
families, or 3) they value emotional support more than
financial assistance. Shanghai is a relatively affluent city
and its residents are relatively well-off. According to
2016 Pension policy launched by Social Security Bureau
in Shanghai, people over 60 years old can get at least
¥750 per month as Supplemental Security Income (SSI)
[45]. Considering this generation of elders had experi-
enced full employment period of China, it is likely that
most of them are entitled to employment pension, which
would be much more than the SSI. Therefore, money
from children matters less. It also bears mentioning that,
in Chinese cultural tradition, children are obligated to
give their parents money and gifts as a way of showing
respect. Therefore, money from family members alone
may not make a difference in an elder’s SRH.

Table 5 Multiple Logistic Regression of Factors Influencing SRH of Respondents (Continued)

Physical condition

Tool use and ADL

use auxiliary tools (no) 1.343 1.114

ADL (no) 16.062** 11.14**

Chronic diseases

hypertension (no) 0.778** 0.751**

heart disease (no) 0.517** 0.553**

Diabetes (no) 0.623** 0.572**

Cataract (no) 0.592** 0.673

Cerebrovascular disease (no) 0.438** 0.513**

Bronchitis (no) 0.667 0.608

Gastroenteritis (no) 0.488** 0.565**

intervertebral disc disease (no) 0.708 0.787

cardiovascular disease (no) 0.877 0.821

Asthma (no) 0.428 0.39

Constant −0.268 −1.141 −0.853 −0.354 −1.247 2.876

χ2 134.711 179.683 322.045 137.527 395.501 418.466

df 19 38 23 21 41 54

Sig. P < 0.05 P < 0.05 P < 0.05 P < 0.05 P < 0.05 P < 0.05

R2 0.066 0.09 0.151 0.07 0.196 0.206
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Neighbourhood economic status
Neighbourhood economic status appears to be an im-
portant determinant of SRH. Respondents in wealthier
neighbourhoods tend to have better SRH, while those in
poorer neighbourhoods tend to have poorer SRH. Re-
spondents from neighbourhoods with high economic
status tend to meet with their adult children more often
(72.3% meet with their children everyday vs. 56.5% and
58.6% in communities with medium and low economic
status, respectively). They are also contacting with their
neighbours more often (93.5% reported weekly contact
vs. 84.6% and 87.9% in communities with medium and
low economic status, respectively). Residents of wealth-
ier communities attend more gatherings with their rela-
tives and friends (32.7% do so weekly vs. 12.4% and
10.1% in communities with medium and low economic
status, respectively). Meanwhile, only 4.4% of the re-
spondents in wealthier communities responded that they
have negative feelings about their current lives vs. 4.8%
and 7.4% in communities with medium and low eco-
nomic status, respectively. Finally, this group also has
better SRH—only 9% of them rated “poor” as their
health status vs. 15.4% and 17.4% from communities
with medium and low economic status, respectively.
Undoubtedly respondents from wealthier neighbour-

hoods enjoy better living environment, which ensures
the quality of life of the residents. A better living envir-
onment in turn enables them to host family, relatives
and friends; and these interactions have positive associ-
ation with their health and social life. Since elders living
in wealthier communities tend to be better educated,
they are likely to have had better income jobs and have
better pension; thus, they tend to be more optimistic
about their lives as well as their overall wellbeing, and
these positive attitudes influenced their SRH outcomes.
This finding is not surprising because health, and in par-
ticular SRH, is strongly associated with socio-economic
conditions one is in. Similarly, prior studies have explored
the link between neighborhood and health. They all found
neighborhood is an important element of living condition,
which may influence health in two ways: first, through
health behaviors, attitudes and healthcare utilization, and
influencing health status; second, through environmental
quality and community resources. Thereby, future policy-
making may focus on community environment for im-
prove the elders’ heath status [46–48].

Physical and mental health status
With regard to physical health, the overall prevalence of
chronic disease among respondents was nearly 80%,
which is 20% higher than the rate reported in the Fourth
Household Health Survey in China. The five most com-
monly reported chronic diseases in this study were
hypertension, heart disease, diabetes, cataracts and

cerebrovascular disease. All of these diseases are a ser-
ious issue for public health in China. Chinese scholars
have identified hypertension and coronary heart disease
as main threats to the health of the elders [49].
In this study, only 1.9% respondents had poor ADLs,

which is a much lower rate than that of the elders in
other parts of China [50]. However, consistent with pre-
vious studies, both uninvariate and multivariate analyses
show that respondents with lower ADLs scores tended
to have lower SRH scores [51]. Chronic disease is a key
factor leading ADLs dependence, and thus, chronic dis-
ease prevention and control are crucial for improving
the elders’ health status [52].
Multiple regression analysis found limited influence of

demographic and health risk behaviour variables on
SRH. The most influential variables are mental and
physical health. Respondents who reported feelings of
loneliness tended to be widowed women over 80 years
of age, with low educational attainment, and no outdoor
activities. These respondents rarely meet with their chil-
dren (less than once a year), never take part in commu-
nity activities, feel nervous constantly, have lower ADLs
scores, and tend to have low SRH scores.
This study’s findings are consistent with strong epi-

demiological and physiological evidences in the literature
that social isolation is a particularly important risk factor
affecting elders’ SRH. Higher levels of depression among
elders is associated to poorer health-related quality of
life [53], and loneliness have a significant impact on
physical health [54, 55].
Despite the elders’ relatively poorer health condition,

this study shows that most of elders residents in Shang-
hai are satisfied with their lives.

Limitations
This study should be interpreted in light of the following
limitations. First, this cross-sectional study established
correlations but not causal relations among social support,
health condition and SRH. We anticipate future research
in the area to further elucidate these relationships. Second,
there was no meaningful gender analysis conducted due
to the gender imbalance in survey respondents.

Conclusions
This is the first study on the SRH of Shanghai elders
and its determinants such as socio-demographics, life-
style, neighbourhood economic condition and health sta-
tus. The main findings of this study include: nearly two-
fifths of the respondents reported their own health as
good; respondents from wealthier neighbourhoods tend
to enjoy more social support, are more optimistic about
their lives, and their SRH scores tend to be higher; re-
spondents who receive less social support and have lim-
ited contacts with their children tend to feel lonely, and
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tend to have lower SRH scores; respondents with low
ADLs scores tend to also have low SRH scores, as well
as those with mental health concerns. Unlike in previous
studies, financial support from family members did not
translate into higher SRH score in Shanghai, which we
tribute to Shanghai’s social security system and the
Chinese cultural tradition that support parents is chil-
dren’s obligation.
These findings illustrate the main determinants of

SRH, and highlight the important elements that keeping
elders healthy—both physically and mentally. This study
sheds light on the general condition of the older popula-
tion of Shanghai as reflected by their SRH. Our findings
will also be valuable to policymakers in planning and al-
locating appropriate resources for the wellbeing of
Shanghai’s ever-growing older population, and they will
also help other scholars to further explore relevant social
issues and help practitioners develop effective interven-
tion strategies. Further studies adding to these findings
are anticipated.
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