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Abstract 

Background  The life satisfaction of the elderly in nursing home is the focus of social concern.The purpose of this 
study was to evaluate the effects of family function and sleep quality on life satisfaction among elderly individuals 
in nursing homes and examine the mediating effect of sleep quality between family function and life satisfaction.

Methods  A cross-sectional observational study was conducted .A total of 127 older adults who completed the Life 
Satisfaction Index A (LSI-A), the Family APGAR Index and the Pittsburgh Sleep Quality Index (PSQI) were recruited 
from four nursing homes in Chongqing, China.

Results  Life satisfaction was positively correlated with family function (r=0.434, p<0.01) and negatively correlated 
with PSQI (r = -0.514, p<0.01). PSQI was found to be negatively associated with family function (r=-0.387, p<0.01).
Family function had a significant effect on PSQI (path a: β=-0.8459, 95% CI=-1.2029, -0.4889), and PSQI had a signifi-
cant effect on life satisfaction (path b: β=-0.3916, 95% CI=-0.5407, -0.2425). The total effect (path c) and direct effect 
(path c’) of family function on life satisfaction were significant (β=0.8931, 95% CI=0.5626, 1.2235 and β=0.56181, 
95% CI=0.2358, 0.8879, respectively). The coefficient for the indirect effect of family function on life satisfaction 
through PSQI was statistically significant (β=0.3312, 95% CI=0.1628, 0.5588). PSQI played a partial mediating role 
between family function and life satisfaction, and PSQI mediated 32.58% of the total effect of family function on life 
satisfaction.

Conclusions  Family function and sleep quality were significant predictors of elderly people’s life satisfaction in nurs-
ing homes. Sleep quality partially mediated the relationship between family function and life satisfaction.The inter-
ventions focused on promoting family function and improving sleep quality may be more helpful in improving 
elderly people’s life satisfaction in nursing homes.
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Introduction
Population aging has become a worldwide concern, 
including in China. According to the results of China’s 
seventh census, the number of elderly individuals aged 
60 or above reached 264 million in 2020, accounting for 
18.7% of China’s total population, and the proportion is 
expected to reach approximately 25% by 2030 [1]. "Pen-
sion difficulty" has become a prominent concern in China 
[2]. Promoting the life satisfaction and health status of 
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older people was a major task for Chinese policy-makers, 
researchers and health care providers.3 Due to the change 
in family size and population migration caused by eco-
nomic development in China, the traditional family pen-
sion model was increasingly unable to meet the needs 
of the elderly [3]. Older adults living in nursing homes 
(NHs) are becoming more common in China, although 
they prefer to live in their own homes4,Elderly people in 
NHs were an important part of the elderly population 
[4]. So, Promoting the health and life satisfaction of older 
adults in NHs is,a major public concern.

Life satisfaction is subjective measure of wellbeing and 
an important measure for assessing physical and men-
tal health [5, 6] and quality of life [7]. Assessing people’s 
life satisfaction can help to distinguish the level of qual-
ity of life and thus guide interventions to enhance their 
quality of life [8]. Life satisfaction was also an important 
consideration of health management for older adults [9]. 
The life satisfaction of elderly individuals in NHs was 
lower than that of elderly individuals in homes [10]. Pre-
vious studies have shown that sociodemographic char-
acteristics, health status and relationships among family 
members may influence the life satisfaction of elderly 
individuals [11, 12]. Older adults in NHs have challeng-
ing deteriorated physiological functions with age, and 
living in NHs could lead to a decrease in family commu-
nication.Therefore, it is important for professionals in the 
field of elderly care to evaluate the influencing factors 
of life satisfaction and develop interventions to improve 
their life satisfaction.

Family functioning refers to interactions with family 
members that involve physical,emotional,and psycho-
logical activities and affect many aspects of family life 
[13]. Good family functioning can provide good condi-
tions to support the development of family members. 
Previous studies have shown that family function has a 
positive correlation with the life satisfaction of elderly 
persons [14]. Families were the primary source of emo-
tional and social support [15]. Most older adults in 
China hope to live at home [16]. However, with ongo-
ing changes to Chinese society, the traditional family 
pension model for the aged was gradually weakened, 
and the elderly had to choose NHs for the aged [16]. 
This may lead to increased emotional demands for the 
elderly in NHs. Studies have shown that the emotional 
needs of older adults in NHs were greater than those 
of community-dwelling older adults [17]. At present in 
China, many staffs of NHs often ignored the psycholog-
ical needs of the elderly and only focused on meeting 
their basic life needs [18]. The level of family support 
was lower for the elderly in NHs, which could not 
meet the needs of the elderly for family and affection 
[19]. Older adults in NHs may face more stress when 

integrating into the new living environment, and their 
emotional demands on their family may affect their life 
satisfaction. However, little is known about the level 
of family function among NH residents, as well as the 
impact of their family function on life satisfaction.

Sleep quality is defined as “an individual’s self-satisfac-
tion with all aspects of the sleep experience” [20]. Good 
sleep quality would lead to a successful older adult’s 
life,and was associated with high life satisfaction [21]. 
Sleep could affect the ability of people to regulate their 
emotions [22] and influence physical and mental health 
[23]. Previous studies have found that sleep quality have 
strong correlation with life satisfaction in older adults 
and were mediated by health status [24]. Sleep quality 
was affected by environment [25], lifestyle and health 
status [26]. Older adults in NHs are under pressure to 
adapt to new lifestyles and environments,this may lead to 
decreased sleep quality . Previous studies have suggested 
that elderly people in NHs have poor sleep quality, and 
the level of sleep quality was lower than that of elderly 
people living at home [27, 28]. Sleep quality may be 
important to improve life satisfaction for older adults in 
NHs .However, a limited number of studies have exam-
ined elderly people’s sleep quality and the relationship 
between sleep quality and life satisfaction in NHs. Stud-
ies showed that sleep quality was associated with family 
function [29], good family function contributed to the 
improvement of sleep quality and family function directly 
predicted sleep quality [30]. Previous studies showed that 
poor family relationships were significantly associated 
with poor sleep quality [31], and negative family inter-
actions were linked with poor sleep quality among older 
adults [32]. Family support was positively correlated with 
good sleep quality in the elderly [33], and the olders who 
experienced family members’ abuse were more likely to 
report poor sleep quality [34]. The older adults had more 
complete family functions and got more family support, 
corresponding to better sleep quality [35]. Literature has 
also shown that sleep quality has a mediating effect on 
family function and quality of life among parents of chil-
dren with home mechanical ventilation [36]. Life satisfac-
tion was used as an important indicator to measure the 
quality of life [7], so sleep quality may be a mediating fac-
tor between family function and life satisfaction among 
olders in NHs.

Based on the above, the aim of this study was to exam-
ine the relationship between family function, life satis-
faction and sleep quality among NHs elderly individuals. 
Our hypotheses for the elderly in nursing homes were 
as follows: (1) family functioning has a positive effect on 
life satisfaction and good sleep quality; (2) sleep quality 
plays a mediating role between family functioning and 
life satisfaction.
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Methods
Design and participants
This study had a cross-sectional design. Adopting the 
method of convenience sampling, 127 older adults 
were recruited from four nursing homes (≥100 beds) 
in Chongqing city, China. The inclusion criteria were 
as follows: (1) staying in a nursing home for more than 
6 months; (2) aged 60 years and above; (3) no serious 
mental or physical disease; (4) no cognitive impair-
ment or impaired consciousness; (5) able to take care of 
themselves; (6) voluntarily participating in this survey.

G*Power3.1.9.7 software was used to estimate the 
required sample size. Calculations showed that 123 
participants would be required for statistical power 
(1-β err prob= 0.90), effect size (f2= 0.15), significance 
level (α err prob=0.05), and 6 predictors [37]. Accord-
ing to the criteria proposed by Matthew S. Fritz and 
David P. MacKinnon for the sample size required to 
detect mediating effects [38], with path a=0.26, path 
b=0.39 and power=0.80, a bias-corrected bootstrap-
ping procedure requires a minimum sample population 
of 118 people.

Data collection
Data were collected by well-trained research assistants 
from January to July 2023. With the help of staff from 
four nursing homes,we visited 154 eligible participants, 
140 participants agreed to participate in the survey.

A face-to-face interview approach was adopted to col-
lect data using a self-report questionnaire. For the elderly 
who were illiterate or had poor vision, the investigator 
read out the questions of the questionnaire in turn, and 
after the elderly dictated them, the questionnaires were 
filled out by the investigators on their behalf. Before 
the data collection, all participants were informed of 
the objective of the survey and promised them to keep 
their information confidential. Each interview took 
approximately 20-25 minutes. All study procedures 
were approved by the Ethics Committee of Chongqing a 
University.

Instruments
Study instruments included three scales measuring fam-
ily function, life satisfaction and sleep quality, as well as 
social demographic characteristics.

Social demographic characteristics included age, gen-
der, education level, marital status, family visitation 
and monthly pension. These were classified as follows: 
age(60-69,70-79,80-89 and ≧90 years), gender(female, 
male), education level(≦primary school, middle school, 
high school, and≧ college), marital status(married, 

unmarried or divorced or others), and monthly pension 
(<2000RMB, 2000-4000RMB, and >4000RMB).

Family function was measured by the Family APGAR 
Index. APGAR was developed by Smilkstein in 1978. It 
consists of five items and includes five domains: adapt-
ability (A), partnership (P), growth (G), affection (A), and 
resolve (R) [39]. A 3-point Likert scale from 0 (hardly 
ever) to 2 (almost always) was used for each item. The 
total score ranged from 0 to 10. Higher APGAR scores 
indicate better family functioning [40, 41]. The Chinese 
version of the family APGAR index has been widely used 
with satisfactory validity and reliability [42]. The Cron-
bach’s α of the APGAR was 0.728 in this study.

Sleep quality was measured using the Pittsburgh Sleep 
Quality Index (PSQI) [43]. The PSQI contains seven 
dimensions: subjective sleep quality, sleep latency, sleep 
duration, habitual sleep efficiency, sleep disturbance, use 
of sleeping medication, and daytime dysfunction. The 
total score of the seven dimensions ranged from 0 to 
21 points. A higher score represents poorer sleep qual-
ity. The PSQI was used to evaluate the sleep conditions 
of individuals during the past month. The Chinese ver-
sion of the PSQI is a reliable and valid assessment tool for 
sleep quality [44, 45]. In this study, the Cronbach’s α of 
the PSQI was 0.718.

Life satisfaction was measured using the Life Satisfac-
tion Index A (LSI-A) [46]. The LSI-A consists of 20 items. 
Participants filled in ‘agree’, ‘disagree’ or ‘undecided’ with 
each item. Each item was scored 0 or 1 (for 12 items, 
‘agree’ = 1; for 8 items, ‘disagree’ = 1), and the total scores 
of LSI-A ranged from 0 to 20. The higher the score is, the 
higher the level of life satisfaction. The LSI-A had good 
reliability and validity [46, 47]. The Cronbach’s α was 
0.713 in this study.

Ethical considerations
The study protocol was approved by the ethic committee 
of Chongqing Medical University. All participants were 
informed about the right to decline answer any questions 
or withdraw from the survey.The survey was voluntary 
and anonymous.

Statistical analysis
Data analyses were performed using SPSS 26.0. Con-
tinuous data were calculated with the use of means with 
standard deviations (SD) and frequencies and percent-
ages for categorical data. Bivariate Pearson’s correlation 
analysis was used to analyze the correlations among 
variables. Stepwise multiple linear regression was used 
to explore the effects of family function and sleep qual-
ity on life satisfaction. Social demographic variables 
were entered into the regression model to control the 
effects of covariates. The bootstrapping procedure in the 
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SPSS PROCESS macro version 4.0 was used to examine 
the mediating effect of sleep quality on the relationship 
between family function and life satisfaction by regres-
sion-based mediation analysis. For mediation analysis, 
the bootstrap method can provide much greater sta-
tistical power [48, 49]. Figure  1 shows the proposed 
mediation model and the independent variable (fam-
ily function), mediator (sleep quality), and dependent 
variable (life satisfaction) (Fig. 1). In this model, a is the 
regression coefficient predicting the effect of family func-
tion on sleep quality, and b is the regression coefficient 
predicting the effect of sleep quality on life satisfaction. 
Coefficient c is the regression coefficient predicting the 
total effect of family function on life satisfaction. The 
total effect (c) comprises a direct effect (c’) of family 
function on life satisfaction and an indirect effect (a and 
b) of family function on life satisfaction through sleep 
quality. The estimate of direct, indirect and total effects 
was based on 5000 bootstrapping resamples, and a 95% 
bias-corrected confidence interval (CI) was constructed. 
If the 95% CI did not contain zero, the effect was consid-
ered significant. P value <0.05 was considered to indicate 
statistical significance.

Results
Characteristics of participants
Among the 140 eligible participants agreed to partici-
pate, 13 participants did not complete the question-
naires for personal reasons. Thus, the response rate was 
90.7% (127/140). The mean age was 81.54 (SD=7.94) 
years, with a range from 60 to 93 years. Seventy-four 
percent of the participants were female, 57.5% of the 
elderly were married (with a surviving spouse), and 
the proportion of the education level (lower than high 
school) was 57.5%. The characteristics of the partici-
pants are shown in Table  1. As shown in Table  1, the 
mean APGAR, LSI-A and PSQI scores were 5.58 

(SD=1.73), 12.54 (SD=3.57) and 7.58 (SD=3.77), 
respectively, suggesting that the elderly individuals in 
this study had low family function, low life satisfaction, 
and poor sleep quality.

Correlations analysis
The correlation analysis showed that life satisfaction 
was positively correlated with family function (r=0.434, 
p<0.01) and negatively correlated with PSQI (r = -0.514, 
p<0.01). PSQI was found to be negatively associated with 
family function (r=-0.387, p<0.01). Demographic charac-
teristic variables were not statistically significantly asso-
ciated with life satisfaction, PSQI or family function. The 
correlation analysis are shown in Table 2.

Regression analysis
A stepwise multiple linear regression model was per-
formed to explore the influencing factors of life satisfac-
tion among older adults in nursing homes. The regression 
model revealed that family function (β=0.286, p<0.01) 
and PSQI scores (β=-0.397, p<0.01) were significant pre-
dictors of elderly people’s sleep quality in nursing homes. 
The correlation analysis are shown in Table 3.

Fig. 1  The proposed mediation model. Path a, effect of family 
function on sleep disturbance;path b, effect of sleep disturbance 
on life satisfaction path e’ direct effect of family function on life 
satisfaction when sleep distance as a mediator;path c,total effect 
of family function on life satisfaction

Table 1  Sample characteristics (n=127)

Characteristics N(%) Mean(SD)

Age(years) 81.54 (7.935)

60-69 15 (11.8%)

70-79 24 (18.9%)

80-89 77(60.6%)

≥90 11(8.7%)

Gender

male 33(26%)

female 94(74%)

Education

  ≤primary school 31(24.4)

  Middle school 42(33.1)

  High school 41(32.3)

  ≥college 13(10.2)

Marital status

  Married with surviving spouse 73(57.5)

  Unmarried, divorced or other 54(42.5)

  monthly pension (RMB/month)

  <2000 50(39.4%)

  2000-4000 50(39.4%)

  >4000 27(21.2%)

  Life satisfaction(LSI-A) 12.54 (3.574)

  Sleep quality(PSQI) 7.58 (3.772)

  Family function(APGAR) 5.58 (1.725)
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Mediation analysis
A bootstrap test was employed to test the hypothe-
sized mediating effect of PSQI with 5000 random sam-
plings. The findings about the mediation effects of PSQI 
between family function and life satisfaction are pre-
sented in Table 4. Family function had a significant effect 
on PSQI (path a: β=-0.8459, 95% CI=-1.2029, -0.4889), 
and PSQI had a significant effect on life satisfaction 
(path b: β=-0.3916, 95% CI=-0.5407, -0.2425). The total 
effect (path c) and direct effect (path c’) of family func-
tion on life satisfaction were significant (β=0.8931, 95% 
CI=0.5626, 1.2235 and β=0.5618, 95% CI=0.2358, 0.8879, 
respectively). The coefficient for the indirect effect of 
family function on life satisfaction through PSQI was sta-
tistically significant (β=0.3312, 95% CI=0.1628, 0.5588). 
These results suggested that PSQI played a partial medi-
ating role between family function and life satisfaction, 
and PSQI mediated 32.58% of the total effect of family 
function on life satisfaction.

Discussion
This study provided evidence on the level of family func-
tion, sleep quality and life satisfaction and the relation-
ship between these variables among older adults in NHs 
in China. This study offered an understanding of the 
measures that may potentially improve their life satisfac-
tion. Family function and sleep quality were found to be 
positively associated with life satisfaction among elderly 
people in NHs. In addition, sleep quality partially medi-
ated the relationship between family function and life 
satisfaction. The assumption among study variables was 
supported.

In this study, the mean LSI-A score was approximately 
62% of the total score. Similar to previous studies [50, 51] 
on life satisfaction of older adults in NHs, the score was 
lower than that of elderly people in the community [10], 
indicating poor life satisfaction among this population.

Trybusińska et  al.’s study also showed that older adults 
in NHs had a lower level of life satisfaction [52]. Many 
factors may contribute to the decreased life satisfaction 
of elderly individuals, such as health status, changes in 
living environment, emotional satisfaction, and family 
relationships [11, 12], quality of service provided by nurs-
ing home staff [53]. Our findings suggest that measures 
should be considered to improve the life satisfaction of 
older adults in NHs.

As shown in the hypothesis, family function was con-
sidered an important factor affecting elderly people’ life 
satisfaction in NHs. This result supported the previous 
studies that family function had positively association 
with life satisfaction in older adults [14, 54]. Family func-
tion has been identified as a key factor in achieving better 
life satisfaction. First, family function may enhance indi-
viduals’ perception of well-being and mental health and 
lead to better life satisfaction [55]. Second, family func-
tion has been identified to improve health promotion 
behavior and health conditions and further promote life 
satisfaction [11, 56].

In this study, the mean APGAR score was 5.58 
(SD=1.725),consistent with previous research on fam-
ily function of older adults in NHs [57], which was lower 
than that of elderly individuals living at home [11, 54]. 
This can be explained by the fact that on the one hand, 
elderly individuals in NHs leave the familiar living envi-
ronment and family, and their emotional and care needs 
increase [58, 59]. On the other hand, children of elderly 
adults were busy with work and visited them less fre-
quently [58]. Therefore, older adults in NHs reported 
lower APGAR score.With the lack of staff in NHs, as 
well as their lack of knowledge and cultural level and 
other reasons in NHs in China, the service provided by 
NHs cannot meet elderly people’s care and emotional 
needs [59, 60]. Therefore, it is important to enhance their 
perceived family function and emotional needs from 

Table 2  Bivariate correlations among family function, sleep quality and life satisfaction

(* p < 0.05,** p < 0.01)

Variables 1 2 3 4 5 6 7

1 Age -

2 Gender 0.193* -

3 Education level -0.278** -0.151 -

4 Marital status -.000 -0.087 -0.131 -

5 Monthly pension -0.116 0.172 0.339** -0.056 -

6 Family function
(APGAR)

0.055 -0.007 -0.077 -0.019 0.026 -

7Sleep quality (PSQI) 0.087 -0.023 -0.038 -0.158 -0.049 -0.387**

8 Life satisfaction
(LSI-A)

-0.002 0.128 -0.022 0.048 0.039 0.434** -0.514**
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families, friends, and staff of NHs ,ultimately to help 
them assimilate into a new environment and increase 
their life satisfaction.

Elderly people in NHs reported higher mean PSQI 
scores than those in the community [27, 28], indicating 
have poor sleep quality. In our study, poor sleep quality 
was negatively associated with life satisfaction, in line 
with previous studies [61], Sleep was a crucial restora-
tive behavior that affects individual health and subjective 
well-being [62]. Sleep quality was closely related to some 
major psychological behaviors, including emotion regu-
lation and interpersonal communication [63, 64]. Elderly 
people in NHs with better sleep quality have good health 
status, subjective well-being, emotion regulation ability 
and interpersonal communication ability and accordingly 
maintain better life satisfaction. Moreover, this study 
found that sleep quality partially mediated the effects of 
family function on life satisfaction, which further proved 
the importance of sleep quality on life satisfaction.Poor 
family and social support for older people in NHs might 
increase the risk of sleep disorders [65], good family 
function could maintain family relationships [66] and 
improve the sense of belonging in NHs [67], provided life 
support and created a comfortable internal and exter-
nal environment for better sleep quality [68, 69]. More 
specifically, higher family functioning could help elderly 
people actively adapt to the stress caused by changes in 
the living environment [70], which, in turn, improved 
their life satisfaction.

The results of previous studies also provided evidence 
that sleep quality played a mediating role in elderly peo-
ple’s life satisfaction. Sleep quality was found to par-
tially mediate the association between social support 
and life satisfaction among migrant older adults [71]. 
Another study supported the mediating effect of sleep 
quality between self-assessed living standards and men-
tal health among older people in rural China [72]. This 
study provided additional evidence for the mediating role 
of sleep quality in life satisfaction among older adults 
in NHs. Sleep quality could be regulated and improved 
[73]. A systematic review suggested that interventions 
were effective in improving sleep quality, such as music 
interventions [74], social activity interventions [75], 
behavioral and exercise interventions [76]. Strategies 

that improve sleep quality may help promote life sat-
isfaction for the elderly in nursing homes. This study 
shows that demographic characteristics such as age and 
marital status have no effect on elderly people’s life sat-
isfaction, which is inconsistent with the results of previ-
ous studies [77, 78]. This finding is consistent with Van 
Damme-Ostapowicz’s findings that age, education level, 
and gender did not affect older people’s life satisfaction 
[5]. The possible reasons for this may be related to the 
different research subjects, different scales, and different 
sample sizes.

Implications
Elderly people’s life satisfaction has become a public con-
cern worldwide. The findings in our study have some 
theoretical and practical implications for promoting life 
satisfaction. This study extends the mediating role of 
sleep quality between family function and life satisfac-
tion. This shows that family function and sleep quality 
are important factors in improving life satisfaction for 
elderly people in NHs. The mediation model implies that 
the integrated intervention of sleep quality and family 
function may be more effective in promoting life satisfac-
tion. The suggested measures are as follows: First, family 
members should be encouraged to visit the elderly fre-
quently and to care about their physical and psychologi-
cal status to improve their perception of family function.
Second, more interest group activities can be organized 
in NHs to enhance their communication and sense of 
belonging, such as Taiji exercise, singing and drawing. 
This may compensate for the lack of family function and 
improve sleep quality. Third, it is essential to emphasize 
carrying out sleep intervention training to improve sleep 
quality for elderly individuals, such as correct cognition 
of sleep, regular work and rest time, and creating a com-
fortable sleep environment.

Limitations
This study had some limitations. First, participants were 
selected in one city and a convenience sampling

method was employed in this study; thus, these results 
may have bias and limit generalizability. Second, this

was a cross-sectional study, the study results could pre-
clude causal interpretations among the variables, so

Table 4  Coefficients and Confidence Intervals for Mediation Analysis

Mediation analysis with 5000 bootstrapping resamples. Models adjusted for age, gender, education level, marital status and monthly pension. (* p < 0.05,** p < 0.01)

Independent variable Mediator Path a
β(95% CI)

Path b
β(95% CI)

Direct effect(path c’)
β(95% CI)

Indirect effect(path 
a×b)
β(95% CI)

Total effect(path c)
β(95% CI)

Family function
Life satisfaction

PSQI -0.8459
(-1.2029, -0.4889)**

-0.3916
(-0.5407, -0.2425)**

0.5618
(0.2358,0.8879)**

0.3312
(0.1628,0.5588)**

0.8931
(0.5626,1.2235)**



Page 8 of 10Zhu et al. BMC Geriatrics          (2024) 24:379 

a longitudinal design can be considered for future stud-
ies to examine the detailed causal relationship. Third, this

study used the form of a self-report questionnaire, 
which may lead to reporting bias.Fourth, we did not 
select older adults who had just entered nursing homes 
as study subjects. This may have resulted in interven-
tions that are not appropriate for this population. In the 
next phase of the study, we will include nursing home 
residents at different stages of adaptation (within 3 
months, 3-6 months, and more than 6 months) as study 
subjects. This approach is in line with Wang et al.’s rec-
ommendations [79], the confusing and adjustment peri-
ods for nursing home residents occur within the first 
three months after admission,the acceptance period 
falls between three to six months post-admission, and 
the adaptation period begins after six months of admis-
sion. We will investigate the factors that affect the sleep 
quality, life satisfaction, and family functioning of these 
three groups of participants, explore their interrela-
tionships and compare the similarities and differences 
among them. More specific interventions will be pro-
posed based on the various stages of adaptation expe-
rienced by older adults.Last,other factors may play a 
significant role in elderly people’s life satisfaction and 
sleep quality,such as the disease diagnosis,activities of 
daily living(ADL),residence duration in NHs.In future 
studies, we will consider adding the effects of these fac-
tors on life satisfaction and sleep quality of older adults in 
NHs,in order to explore the mechanism of these factors 
on life satisfaction and sleep quality and to promote the 
improvement of the quality of sleep and life satisfaction 
of older adults in NHS.

Conclusion
This study revealed that family function and sleep quality 
were significant predictors of elderly people’s life satisfac-
tion in NHs. Sleep quality partially mediated the relation-
ship between family function and life satisfaction. The 
results of the study expanded the understanding of the 
interaction mechanism of family function and sleep on 
life satisfaction in this population. Therefore, it is recom-
mended that interventions focused on promoting family 
function and improving sleep quality may be more help-
ful in improving elderly people’s life satisfaction in NHs.

Abbreviations
PSQI	� Pittsburgh Sleep Quality Index
LSI-A	� Life Satisfaction Index A;
SD	� Standard Deviation
NH	� Nursing Home

Acknowledgments
We thank all participants ,the staffs of nursing homes and voiunteers for their 
support and help during the study.
Author’s contribution

Zhu WF was responsible for funding acquisition, data collection, data analysis 
and manuscript writing. Wang YT and Tang J provided statistical support and 
manuscript writing. Wang FY and Wang YT reviewed and edited the manu-
script .All authors read and approved the final manuscript.

Authors’ contributions
Zhu WF was responsible for funding acquisition, data collection, data analysis 
and manuscript writing. Wang YT and Tang J provided statistical support and 
manuscript writing. Wang FY and Wang YT reviewed and edited the manu-
script .All authors read and approved the final manuscript.

Funding
The study was supported by Humanities and social science Research Founda-
tion of Chongqing Education Commission (22SKGH056) and Technology 
Foresight and System Innovation Fund of Chongqing Yuzhong District Science 
and Technology Commission(20210105)

Availability of data and materials
Please contact corresponding author for data requests

Declarations

Ethics approval and consent to participate
All study protocol was approved by the Medical Research Ethics Committee of 
Chongqing Medical University (Reference Number: 2023069) All participants 
were informed about the right to decline answer any questions or withdraw 
from the survey. All studies have obtained informed consent from participants. 
The survey was voluntary and anonymous.

Consent for publication
Not applicable

Competing interests
All authors declare they have no conflict of interest.

Received: 10 November 2023   Accepted: 19 April 2024

References
	1.	 National Bureau of Statistics of China. China Statistical Yearbook–2020 

(China Statistics Press, 2020) http://​www.​stats.​gov.​cn/​sj/​pcsj/​rkpc/​d7c/​
202111

	2.	 Wang GX. Future Challenges and Coping Strategies of Population Age-
ing in China. Governance Observation. 2022;10:50–6.

	3.	 Lu N, Wu B. Perceived neighborhood environment, social capital 
and life satisfaction among older adults in Shanghai China. Sci Rep. 
2022;12(1):6686.

	4.	 Wang QD. Study on the mode of old-age service for population aging 
in our country. Modern Business Trade Industry. 2022;18:82–3.

	5.	 Van Damme-Ostapowicz K, Cybulski M, Galczyk M, Krajewska-Kulak E, 
Sobolewski M, Zalewska A. Life satisfaction and depressive symptoms 
of mentally active older adults in Poland: a cross-sectional study. BMC 
Geriatrics. 2021;21(1):466.

	6.	 Kosec Z, Sekulic S, Wilson-Gahan S, Rostohar K, Tusak M, Bon M. Cor-
relation between Employee Performance, Well-Being, Job Satisfaction, 
and Life Satisfaction in Sedentary Jobs in Slovenian Enterprises. Int J 
Environ Res Public Health. 2022;19(16):10427.

	7.	 Lou Y, Xu L, Carlsson M, Lan X, Engström M. Quality of life of older 
people in nursing homes in China-evaluation and application of the 
Chinese version of the life satisfaction questionnaire. BMC Geriatrics. 
2022;22(1):328.

	8.	 Baygi F, Smith A, MohammadianKhonsari N, Mohammadi-Nasrabadi F, 
Mahmoodi Z, Mahdavi-Gorabi A, Qorbani M. Seafarers’ mental health 
status and life satisfaction: Structural equation model. Frontiers in public 
health. 2022;10:969231.

http://www.stats.gov.cn/sj/pcsj/rkpc/d7c/202111
http://www.stats.gov.cn/sj/pcsj/rkpc/d7c/202111


Page 9 of 10Zhu et al. BMC Geriatrics          (2024) 24:379 	

	9.	 Zhang Y, Xue QD, Li X, Li TY, Bing JY, Li RN, Sun H. Life satisfaction of the 
elderly in China and its influencing factors. Chinese Rural Health Service 
Administration. 2021;10:729–33.

	10	 Lin Y, Xiao H, Lan X, Wen S, Bao S. Living arrangements and life satisfac-
tion: mediation by social support and meaning in life. BMC geriatrics. 
2020;20(1):136.

	11.	 Liu TT, Chen JQ, Zhang YY, Hu F. Investigation of the living cindition and 
life satisfaction among elderly in pension institution with in Tianjin. J 
Nurses Training. 2018;02:177–80.

	12.	 Chehregosha M, Bastaminia A, Vahidian F, Mohammadi A, Aghaeinejad 
A, Jamshidi E, Ghasemi A. Life Satisfaction Index among Elderly People 
Residing in Gorgan and Its Correlation with Certain Demographic Factors 
in 2013. Global J Health Sci. 2016;8(8):52103.

	13	 Wei YX, Liu BP, Ma ZY, Zhou L, Jia CX. Family Functioning and Suicide 
Among the Elderly in Rural China: A Case-Control Psychological Autopsy 
Study. J Nerv Mental Dis. 2022;208(2):131–7.

	14.	 Wang C.ZH., Wan R., Wang JZH. Investigation the status of family care 
and life satisfaction of the elderly in Wu hu. J You Jian Med University Foe 
Nationalities. 2021;6:802-805.

	15.	 Hai S, Wang H, Cao L, Liu P, Zhou J, Yang Y, Dong B. Association between 
sarcopenia with lifestyle and family function among community-dwell-
ing Chinese aged 60 years and older. BMC Geriatrics. 2017;17(1):187.

	16.	 Ren J, Guo H, Hou XL, Wang XZH, Zhang XY, Song ZY, Kong Ye. Investiga-
tion and analysis of the elderly’s willingness to care for the aged and their 
needs for mental health services. Chin J Geriatric Care. 2023;2:114–7.

	17.	 Luo ML, Ren BH. Differences in the mental health of the elderly under 
different pension models. Chin J Gerontol. 2019;1:227–9.

	18.	 Huang YL, Yang RZh, Jia EE, Li XL, Li XD. Mental needs and influencing 
factors of the elderly in nursing homes in Weifang. Chin J Gerontol. 
2015;24:7214–6.

	19.	 Wang MN, Zhao ML, Zhang LF, Zhang XW, Han MD, Jin PL, Zhang X. 
Qualitative research on cognition, current situation and needs of family 
support among elderly in old-age care institutions. Occup and Health. 
2020;7:939–43.

	20.	 Nelson KL, Davis JE, Corbett CF. Sleep quality: An evolutionary concept 
analysis. Nursing forum. 2022;57(1):144–51.

	21.	 Papi S, Cheraghi M. Relationship between Life Satisfaction and Sleep 
Quality and Its Dimensions among Older Adults in City of Qom Iran. 
Social work in Public Health. 2021;36(4):526–35.

	22.	 Walker MP. Sleep memory and emotion. Progress in brain research. 
2010;185:49–68.

	23.	 Miller MA. The Role of Sleep and Sleep Disorders in the Development 
Diagnosis and Management of Neurocognitive Disorders. Front Neurol. 
2015;6:224.

	24.	 Zhu C, Zhou L, Zhang X, Walsh CA. Reciprocal Effects between Sleep 
Quality and Life Satisfaction in Older Adults: The Mediating Role of Health 
Status. Healthcare (Basel, Switzerland). 2023;11(13):1912.

	25.	 Bano M, Chiaromanni F, Corrias M, Turco M, De Rui M, Amodio P, Merkel C, 
Gatta A, Mazzotta G, Costa R, Montagnese S. The influence of environ-
mental factors on sleep quality in hospitalized medical patients. Front 
Neurol. 2014;5:267.

	26.	 Ohida T, Kamal AM, Uchiyama M, Kim K, Takemura S, Sone T, Ishii T. The 
influence of lifestyle and health status factors on sleep loss among the 
Japanese general population. Sleep. 2001;24(3):333–8.

	27.	 Wu WW, Jiang XY, Zhang X, Zhu XL. Chin J Nurs. 2016;3:352–5.
	28.	 Lyv XY, Qi S, Cui G, Zhang L, Wang H, Zh H. Investigation on prevalence 

and associated factors of Poor sleep quality among community-
dwelling older people in China. Chin J Front Med Sci (Electronic Version). 
2022;14(03):1–7.

	29.	 Zhang, J.F. Effects of depression and family function on sleep quality in 
elderly patients with oral and maxillofacial head and neck cancer. (eds) 
Abstracts of the 5th International Conference on Nursing in Shanhai. 
2022;3:381-382.

	30.	 Yongliang Qiu, Hongjuan Wen. The mediating role of family care in 
perceived stress, self-perceived aging and sleep quality in elderly 
migraine patients in Changchun. Chinese Journal of Gerontology. 
2021;41(12):2654–7.

	31.	 Weerakorn T, Nopporn H, Nawarat S, et al. Assessing sleep quality and 
associated factors among the elderly living in rural Chiang Rai, northern 
Thailand. Epidemiol Health. 2018;40:e2018018.

	32.	 Rodriguez-Stanley J, Houpt R, Zilioli S. Rumination links negative family 
interactions to poor sleep quality among older african american adults. In 
Psychisomatic Medicine Psychisomatic Medicine. 2020;82(6):A7–A7.

	33.	 Sok SR, Choi JY. Factors Influenceing Sleep of Elderly WomenJournal of 
Korean Academy of Nursing. 2010;40(1):119–26.

	34.	 Zhang D, Li S. Family Members’ Abuse of Older Adults, Psychological Well-
Being, and Sleep Quality Among Older Women and Men in China. J Appl 
Gerontol. 2023;43(2):7334648231203835.

	35	 Zhen W, Zhi Z. Association between personality characteristics and sleep 
quality among Chinese middle-aged and older adults: evidence from 
China family panel studies. BMC Public Health. 2023;23(1):2427–2427.

	36.	 Israelsson-Skogsberg Å, Persson C, Markström A, Hedén L. Children 
with home mechanical ventilation-Parents’ health-related quality of life, 
family functioning and sleep. Acta paediatrica (Oslo, Norway : 1992). 
2022;109(9):1807–14.

	37.	 Cohen J. Statistical Power for the Behavioral Sciences. 2nd ed. Hillsdale, 
NJ: Lawrence Erlbaum Associates; 1988.

	38	 Fritz MS, Mackinnon DP. Required sample size to detect the mediated 
effect. Psycholog Sci. 2007;18(3):233–9.

	39.	 Smilkstein G. The family APGAR: a proposal for a family function test and 
its use by physicians. J Fam Pract. 1978;6(6):1231–9.

	40.	 Mengel M. The use of the family APGAR in screening for family dysfunc-
tion in a family practice center. J Fam Pract. 1987;24(4):394–8.

	41.	 Smilkstein G, Ashworth C, Montano D. Validity and reliability of the family 
APGAR as a test of family function. J Fam Pract. 1982;15(2):303–11.

	42.	 Lv F, Zeng G, Liu S. A study on validity and reliability of the family APGAR. 
Chinese Public Health (Chinese). 1999;15:987–8.

	43	 Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ. The Pitts-
burgh Sleep Quality Index: a new instrument for psychiatric practice and 
research. Psychiatry Res. 1989;28(2):193–213.

	44.	 Tsai PS, Wang SY, Wang MY, Su CT, Yang TT, Huang CJ, Fang SC. Psycho-
metric evaluation of the Chinese version of the Pittsburgh Sleep Quality 
Index (CPSQI) in primary insomnia and control subjects. Qual Life Res. 
2005;14(8):1943–52.

	45.	 Liu XC, Tang MQ, Hu L, Wang AZ, Wu HX, Zhao GF, Gao ChX, Li WSh. Reli-
ability and validity of the pittsburgh sleep quality index. Chin J Psychiatry. 
1996;02:103–7.

	46	 Neugarten BL, Havighurst RJ, Tobin SS. The measurement of life satisfac-
tion. J Gerontol. 1961;16:134–43.

	47.	 Lian Y, Jia CX, Qiu HM, Zhang JY. Reliability and validity of Life Satisfac-
tion Index A in study on attempted suicide among rural residents. Chin J 
Public Health. 2015;08:1087–91.

	48.	 Hayes AF. Introduction to Mediation, Moderation, and Conditional 
Process Analysis: A Regression-Based Approach. New York: Guilford Press; 
2013.

	49	 Shrout PE, Bolger N. Mediation in experimental and nonexperimental 
studies: new procedures and recommendations. Psychological Methods. 
2002;7(4):422–45.

	50.	 Yingchun Chen. Survey and analysis of the life satisfaction of elderly 
people in nursing homes. China Practical Medicine. 2010;5(29):262–4.

	51.	 Feryal S, Osman H. Evaluation of life satisfaction index of the elderly 
people living in nursing homes. Arch Gerontol Geriatr. 2005;41(1):23–9.

	52.	 Trybusińska A, Saracen A. Satisfaction with the lives of elderly nursing 
homes residents. Pielegniarstwo XXI wieku / Nursing in the 21st Century. 
2019;18(4):220–7.

	53.	 Ng ST, Tey NP, Yew SY, Sia BK, Long BS. Effects of quality of service and 
activities on life satisfaction of residents in nursing homes. Wulfenia J. 
2012;19(9):153–60.

	54.	 Niu GF, Sun JP, Yang ZhL, Song D, Sun RL. Correlation between family 
care and life satisfaction of the elderly in nursing homes. Chin J Gerontol. 
2018;12:6096–8.

	55	 Bai X, Li Z, Chen J, Liu C, Wu X. Socioeconomic inequalities in mental dis-
tress and life satisfaction among older Chinese men and women: The role 
of family functioning. Health Social Care Community. 2020;28(4):1270–81.

	56.	 Yang XJ, Wang FL, Zhang XL, Xing FM. Impact of family care and social 
support on heath promotion behavior among older residents. Chin J 
Public Health. 2018;34(9):1266–9.

	57.	 Luo Wuchun Su, Yinhua Duan Gongxiang. Investigation and correlation 
analysis of the health and family function of the elderly in pension institu-
tions. Chin J Pract Nurs. 2010;26(08):20–3.



Page 10 of 10Zhu et al. BMC Geriatrics          (2024) 24:379 

	58.	 Zhang LJ, Xu H. Perception of caring behaviors among elderly residents 
of long-term care facilities and the influencing factors. J Nurs Sci. 
2017;6:16–8.

	59.	 He LF, Li XY, Li ChY, Wu XL, Zhong GX, Zeng S, Liu C, Li Zh, Li H. Compara-
tive study on the humanistic care behavior of Nurses and the Care needs 
of elderly residents in nursing homes. Nurs J Chin PLA. 2019;10:36–9.

	60.	 Loomer L, Grabowski DC, Yu H, Gandhi A. Association between nursing 
home staff turnover and infection control citations. Health Serv Res. 
2022;57(2):322–32.

	61	 Banerjee S, Boro B. Analysing the role of sleep quality, functional limita-
tion and depressive symptoms in determining life satisfaction among the 
older Population in India: a moderated mediation approach. BMC Public 
Health. 2022;22(1):1933.

	62.	 Chen JH, Lauderdale DS, Waite LJ. Social participation and older adults’ 
sleep. Soc Sci Med. 1982;2016(149):164–73.

	63	 Czeisler CA. Duration, timing and quality of sleep are each vital for health, 
performance and safety. Sleep Health. 2015;1(1):5–8.

	64.	 Lin Y, Zhang BSh, Xu R, Zhang HYT. The Relationship between Sleep 
Quality and Family Communication and Its Mechanism among the Older 
Adults. Psychological Development and Education. 2023;02:200–9.

	65.	 Fei W, Li-Rong M EQZ, et al. Sleep disturbance and its relationship with 
quality of life in older Chinese adults living in nursing homes. Perspect 
Psychiatr Care. 2019;55(3):527–32.

	66.	 Tsai HH, Tsai YF. Family members’perceived meaning of visiting 
nursing home residents in Taiwan. Journal of Advanced Nursing. 
2012;68(2):302–11.

	67.	 Zhan J, Wu Y, He J, Chen YM, Yan ShY, Yao H. Correlation between the 
sense of belonging and the degree of family care of the elderly in a nurs-
ing institution in Yinchuan. Ningxia Med J. 2021;08:728–31.

	68.	 Hou RY, Wang LJ, Gao YX. The correlation between sleep quality and fam-
ily care in elderly patients with essential hypertension. Chin J Gerontol. 
2015;10:2802–3.

	69.	 Ailshire JA, Burgard SA. Family relationships and troubled sleep among 
U.S. adults examining the influences of contact frequency and relation-
ship quality. J Health Soc Behav. 2012;53(2):248–62.

	70.	 Zhang FJ, Xiong H, Liu YL, Wang R, Wang JY. The research advances on 
the adaptability of the elderly in institutional care facilities. Chin J Nurs. 
2020;12:1896–902.

	71.	 Wang J, Pang M, Jiang X, Li H, Xu J, Liu G, Li S, Kong F. The chain media-
tion model of social support and life satisfaction among migrant older 
adults with children: The role of mental health and sleep quality. Arch 
Gerontol Geriatr. 2020;115:105122 Advance online publication.

	72.	 Zhang B, Wang X, Liu S, Zhang M, He X, Zhu W, Ding H. The relationship 
between self-assessment living standard and mental health among 
the older in rural China: the mediating role of sleep quality. BMC Public 
Health. 2023;23(1):449.

	73.	 Zisberg A, Gur-Yaish N, Shochat T. Contribution of routine to sleep quality 
in community elderly. Sleep. 2010;33(4):509–14.

	74.	 Petrovsky DV, Ramesh P, McPhillips MV, Hodgson NA. Effects of music 
interventions on sleep in older adults: A systematic review. Geriatric nurs-
ing (New York, NY). 2021;42(4):869–79.

	75	 Naruse T, Kynoch K, Sumikawa Y, Ramis MA, Tuckett AG. Effectiveness of 
social activity interventions for improving sleep among older people: a 
systematic review protocol. JBI evidence synthesis. 2022;20(7):1821–6.

	76	 Gencarelli A, Sorrell A, Everhart CM, Zurlinden T, Everhart DE. Behav-
ioral and exercise interventions for sleep dysfunction in the elderly: a 
brief review and future directions. Sleep Breathing Schlaf and Atmung. 
2021;25(4):2111–8.

	77.	 avares AI. Health and life satisfaction factors of Portuguese older adults. 
Arch Gerontol Geriatr. 2022;99:104600.

	78.	 Bramhankar M, Kundu S, Pandey M, Mishra NL, Adarsh A. An assessment 
of self-rated life satisfaction and its correlates with physical, mental and 
social health status among older adults in India. Sci Rep. 2023;13(1):9117.

	79.	 Wang GSh, Yan L, Shen JL. The Features and Stages of Institutional Adap-
tation for Older People. Psychol Behav Res. 2013;11(5):635–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Sleep quality as a mediator between family function and life satisfaction among Chinese older adults in nursing home
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Design and participants
	Data collection
	Instruments
	Ethical considerations
	Statistical analysis

	Results
	Characteristics of participants
	Correlations analysis
	Regression analysis
	Mediation analysis

	Discussion
	Implications
	Limitations

	Conclusion
	Acknowledgments
	References


