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Abstract

Background Caregivers of elderly patients with multiple chronic conditions have heavy caregiver burden and poor
sleep quality, which has an important impact on both caregivers and patients. This study aimed to examine among
rural caregivers of elderly patients who have multiple chronic conditions in China, whether self-efficacy and well-
being mediate the link between caregiver burden and sleep quality.

Methods The study recruited 325 caregivers of elderly patients having multiple chronic conditions in rural China.
Several measures including the Caregiver Burden Inventory (CBI), Athens Insomnia Scale (AlS), General Self-Efficacy
Scale (GSES) and Index of Well-Being (IWB) were utilized to collect data. Structural equation modeling was employed
to study the relationships among caregiver burden, sleep quality, self-efficacy, as well as well-being.

Results Significant correlations were found between the measured variables (each p <0.01). Self-efficacy and well-
being acted as mediators in the link between caregiver burden and sleep quality, accounting for 10.94% and 15.63%
of the total effect, respectively. In addition, self-efficacy and well-being had a serial multiple mediating effect in the
association between caregiver burden and sleep quality, with this mediating pathway, explaining 9.93% of the total
effect.

Conclusions Caregivers of elderly patients having multiple chronic conditions in rural China experienced poor

sleep quality due to the caregiver burden. Self-efficacy and well-being had serial mediating roles on the relationship
between caregiver burden and sleep quality. Effective interventions should be developed to improve self-efficacy and
well-being of caregivers, reduce their caregiver burden and, eventually, improve their sleep quality.
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Background

The worldwide population is experiencing rapid aging,
and China is no exception [1]. By 2050, the number of
elderly is expected to be over 1.5 billion [2]. China’s aging
population has been steadily increasing, leading to the
country being classified as an aging society since 2000,
and the proportion of individuals over the age of 65 con-
tinues to rise, reaching 13.50% in 2020, up from 8.87% in
2010 [3]. The shift in demographics is more prominent in
rural areas of China, where the aging population is more
severe compared to urban areas [4]. The elderly have
a high incidence of chronic diseases [5], and multiple
chronic conditions (MCC) [6], which means the cooccur-
rence of two or more chronic conditions by definition [7].
Data showed that 86.67% of elderly people suffer from
one or more chronic diseases, and 65.16% of elderly indi-
viduals with chronic diseases in China suffer from MCC
[8]. These factors result in a disproportionate health and
cost burden [9], affecting both patients and caregivers
significantly [10, 11].

Caregiver burden refers to the caregivers multifaceted
strain level perceived in caring their family members or
loved ones over time [12]. Studies have found that infor-
mal caregivers commonly provide care for older adults
with MCC, and consequently, they often experienced
caregiver burden [13]. Caregivers may feel overwhelmed
by the demands of care, with many reporting negative
physical and mental effects. In one study, 53.40% of care-
givers reported that they needed to provide whole-day
care for older adults, and 57.70% reported that they suf-
fered negative physical and mental effects because of car-
ing for patients without taking care of their own health
[14]. Research shows that in China, the caregiver burden
for elderly patients having chronic diseases is moderate
to high [15]. Caregiver burden can significantly affect the
caregivers’ mental and physical health, social relation-
ships, and overall health [16-21].

The stress-coping theory, proposed by Lazarus and
Folkman [22], proposes a process by which a person
copes with a stressful condition associated with physi-
cal and mental discomfort in order to produce appropri-
ate and effective adaptations in behavior. Two continual
stages, which was named as the cognitive appraisals and
the coping efforts, constitute the coping process. Dur-
ing the former, individuals assess the potential conse-
quences of specific environmental events for themselves,
including potential threats and challenges. The term
“coping efforts” means the ongoing cognitive and behav-
ioral strategies employed by ones in managing stressors
that are perceived as exceeding their personal resources.
According to stress coping theory, individuals who expe-
rience high levels of caregiver burden may develop a
decreased sense of self-efficacy, which can lead to poorer
physical and mental health, as well as their worse sleep
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quality [23]. Research consistently demonstrates a strong
correlation between caregiver burden and low sleep qual-
ity. Caregivers experiencing higher levels of burden were
more possible to have worse sleep quality [24, 25]. Poor
sleep quality result in negative affective, behavioral, and
cognitive responses. This cycle of sleep problems can
perpetuate itself, negatively impacting caregivers’ health-
related life quality. Therefore, it is crucial to explore the
influencing pathway of caregiver burden on sleep quality.
According to the stress coping theory, this study regards
the caregiver burden as a stressful condition and explores
the internal mechanism of its influence on the sleep qual-
ity .

Self-efficacy is the belief that a person has in their own
capacity to complete a task or accomplish a specific goal
under certain circumstances [26]. According to stress
coping theory, individuals who experience high levels of
caregiver burden may develop a decreased sense of self-
efficacy, which can lead to poorer physical and mental
health, as well as their worse sleep quality. This is because
the constant demands of caregivers can create a feeling of
being overwhelmed, leading to a perceived lack of con-
trol and a sense of helplessness [27]. Study has shown
self-efficacy can influence sleep quality by affecting indi-
viduals’ sleep-related behaviors [28]. Numerous studies
have shown the significant correlation between caregiver
burden and self-efficacy, as well as the significant corre-
lation between caregiver’s self-efficacy and sleep quality
[29, 30]. However, the specific pathways linking these
variables are still not well understood. Hence, it is possi-
ble self-efficacy had a mediation effect between caregiver
burden and sleep quality.

Raz defines well-being as an unwrapping of the notion
of a person experiencing good life [31]. Research has
shown a significant link between well-being and care-
giver burden, suggesting that lower levels of caregiver
burden could be related to greater well-being [32]. Some
studies also suggest that well-being can predict sleep
quality [33]. Similar to self-efficacy, according to stress
coping theory, individuals who experience high levels of
caregiver burden may develop a decreased well-being,
which can lead to worse sleep quality. Despite evidence
exhibited the associations among self-efficacy, caregiver
burden and sleep quality, the specific mechanisms under-
lying these associations remain unclear. In light of the
results presented, it is hypothesized that well-being may
have a mediation effect between caregiver burden and
sleep quality.

In summary, this study adapts the stress-coping the-
ory [34] to propose that self-efficacy and well-being play
a role in the process whereby caring burden, a stressful
event, affects sleep quality. Meanwhile, previous research
has shown that self-efficacy is significantly linked to
the well-being [35]. Therefore, this study inferred that
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improving self-efficacy may have a potential effect on
caregivers’ emotional well-being, which may lead to
improved sleep quality. In summary, the stress coping
theory offers a theoretical framework for comprehending
the sequential mediation effects of caregiver burden, self-
efficacy, well-being, and sleep quality. Figure 1 illustrate
this study’s theoretical framework.

This research aimed to examine the association
between caregiver burden and sleep quality, as well as
explore the potential mediating roles of self-efficacy and
well-being on the link between caregiver burden and
sleep quality among the caregivers providing care to
MCC patients residing in rural China.

Methods

Aims

This study explored whether self-efficacy and well-being
mediate the link between caregiver burden and sleep
quality.

Design
This is a cross-sectional design study.

Participants

In the study, a questionnaire survey was conducted
among caregivers from rural areas of the Xinjiang Uygur
Autonomous Region, Hebei, Shandong, Sichuan, Shanxi,
Heilongjiang, Jiangsu, Hubei, Gansu, Anhui, Henan, Zhe-
jiang and Shaanxi provinces in China using convenience
sampling. Based on the following criteria, participants
were selected : (1) patients and caregivers lived in rural
areas for one or more years; (2) patients were aged 60
years and above; (3) patients had at least two chronic dis-
eases, such as hypertension, coronary heart disease, cere-
bral infarction, diabetes, chronic obstructive pulmonary
disease, and osteoarthritis; (4) the caregiver had a certain
blood or geographical association with the patient and
was responsible for the daily life care; (5) caregivers were
not paid; and (6) the duration of care was more than 3
months. Participants who had a history of alcohol and

Self-Efficacy
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drug dependence, a history of mental illness, or did not
wish to take part in the study were excluded from the
research. This research’s sample size was determined
according to the requirement that the minimum sample
size was 5—-10 times the number of variables [36]. A total
of 11 dimensions of statistical analysis were included in
this study (1 item from the general situation question-
naire, 5 items from the Caregiver Burden Inventory, 1
item from the General Self Efficacy Scale, 2 items from
the Index of Well-Being, and 2 item from the Athens
Insomnia Scale). This study determined that a minimum
of 110 cases were needed, with an additional 10% added
to account for potential sample loss or non-cooperation,
bringing the final sample size to 121.

Measurements

Demographic and clinical characteristics form

This study assessed demographic variables include gen-
der, age, marital status, educational level, religious belief,
lifestyle, number of chronic diseases diagnosed by doc-
tors and medications of the patients. Additionally, the
caregiver’s identity to the patient, caregivers’ age, gender,
marital status, monthly income per caregiver household
as well as perceived health status were gathered.

Caregiver burden inventory (CBI)

The Caregiver Burden Inventory (CBI) was employed
to evaluate caregiver burden, which is translated and
revised by Yue Peng et al [37]. The CBI is a multidimen-
sional scale that measures various aspects of caregiver
burden related to take care of individuals, consisting of
24 items. The inventory is evaluated with a 5 point Lik-
ert-type scale and is divided into 5 dimensions, whose
items ranged from zero (not at all descriptive) to four
(very descriptive). In this scale, higher score indicates
greater burden, with a possible score range of 0 to 96. The
Chinese version of the CBI’s reliability and validity have
been showed according to prior research. In this study
sample, the Cronbach’s alpha was 0.937, indicating high
internal consistency and good reliability.

Caregiver Burden

Fig. 1 Hypothesized mediation model

Well-Being

Sleep Quality
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Athens insomnia scale (AlS)

The AIS was employed to examine caregivers’ sleep
quality [38, 39]. The AIS is a validated scale comprising
eight self-reported items used in clinical diagnosis and
research, and in the Chinese population, it has been vali-
dated. Respondents rated the eight self-reported items
employing a 4-point Likert scale, in which the options
ranged from 0 (no problem) to 3 (very severe problem).
As a result, all items’ overall score ranged from 0 to 24,
as well as worse and more serious insomnia symptoms
are indicated by higher scores. With Cronbach’s o of 0.89,
previous studies have reported this scale’s high internal
consistency. According to this research sample, the AIS’s
Cronbach’s o was 0.855.

General self efficacy scale (GSES)

In this study, researchers utilized the General Self-Effi-
cacy Scale’s Chinese version, which was translated and
revised by Wang et al [40] to examine caregiver self-effi-
cacy. With a four-point Likert scale, GSES was consisted
of ten items and developed by Schwarzer et al. originally.
It has a Cronbach’s a coefficient of 0.87, showing that it
had good validity and reliability. In addition, the GSES is
a self-reporting scale that assesses one’s perceived self-
efficacy. The items ranged from 1 (completely wrong) to
4 (absolutely right). The GSES overall score is calculated
by diving by 10 after adding up the scores of the 10 items.
The greater score means greater self-efficacy. In this
research sample, the GSES’s Cronbach’s a was 0.856.

The index of well-being (IWB)

As a validated tool for assessing well-being [41], the index
of Well-Being Index consists of nine statements that
evaluate a person’s current level of subjective well-being,
which was developed by Campbell. Higher scores on the
scale indicate better well-being, with each item ranging
from 2.1 to 14.7. Previous research conducted with Chi-
nese populations has reported the index of Well-being
Chinese version had good reliability and validity. And
according to this research sample, the Cronbach’s a of
0.941 for this scale has high internal consistency, mean-
ing its items are measuring the same construct. This
suggests that this scale is reliable and consistent in mea-
suring caregivers’ well-being.

Data collection

The study followed ethical guidelines and obtained
approval from School of Nursing and Rehabilitation’s
Ethics Committee, Shandong University. These partici-
pants completed self-rating questionnaires from August
to September 2022 after being informed about the study
and giving written consent. A total of 702 question-
naires were delivered and, among them, 485 fully met the
inclusion and exclusion criteria, with a response rate of
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69.09%. After excluding incomplete questionnaires with
missing data, 325 questionnaires were included in the
analysis.

Ethical consideration

This study was approved by the college’s ethics commit-
tee (number 2022-R-125). All participants in the study
are voluntary participation.

Data analysis

SPSS 26.0 (IBM) was employed to analyze all data of this
study. The study utilized a mediation model where care-
giver burden was treated as the independent variable,
sleep quality was the dependent variable, as well as the
caregivers’ self-efficacy and well-being were mediating
variables. Patient age and educational level, as control
variables, were also included in the model to consider
their potential impact in the associations among the
measured variables. Descriptive statistics were calcu-
lated for each case. Common method bias refers to the
bias caused by common method variance [42]. Two effec-
tive methods were employed in the research to control
common method bias. These methods were the use of
an anonymous form and individual items’ reverse scor-
ing. Harman one-way test was further used and five
factors that characteristic roots greater than 1 were iden-
tified [43]. The result showed that 26.63% of the variance
can be explained by the largest common factor, which
was lower than 40%. Therefore, no significant common
method bias was found in the study. To determine the
correlation between variables, Pearson’s r analysis was
performed. To test the self-efficacy and well-being’s serial
multiple mediation effect between caregiver burden and
sleep quality, Model 6 from the macroprogram PRO-
CESS was implemented. Bootstrapping, which involves
drawing multiple random samples from the dataset, was
utilized in the research to investigate the reliability of the
statistical model. More specifically, for each regression
coefficient, 5000 samples were drawn to compute the 95%
confidence interval (CI). For each effect’s significance’s
determination, the CI for each coefficient, ranging from
Boot LLCI to Boot ULCI, was examined to ascertain
whether it included zero or not. It was considered statis-
tically significant when the effects with CIs that did not
include zero.

Results

Descriptive analysis

The 325 participants’ demographic characteristics in
this research were displayed by Table 1. The mean age
for patients was 74.62 years. 48.0% were male and 52.0%
were female. The caregivers’ mean age was 51.42 years,
with 56.6% male and 43.4% female.
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Table 1 Demographic characteristics (N=325)

Variable Category Number(n) Percent-
age(%)/
Mean+SD
Patient gender Male 156 48.0%
Female 169 52.0%
Patient age 325 7462+0431
Patient lifestyle Live alone 145 44.6%
Live with children 112 34.5%
Live with spouse 52 16.0%
Others 16 4.9%
Number of chronic 2 200 61.5%
diseases of patients
which has been di-
agnosed by doctors
3 98 30.2%
4 22 6.8%
5 4 1.2%
6 1 0.3%
The patient’s medi-  Three timesaday 119 36.6%
cation status
Twice a day 126 38.8%
Once a day 63 19.4%
Once a week 6 1.8%
Once a month 1 0.3%
Others 10 3.1%
Caregiver’sidentity ~ Spouse 65 20.0%
Son 131 40.3%
Daughter-in-law 43 13.2%
Daughter 63 19.4%
Others 23 7.1%
Caregiver age 325 5142+£13517
Caregiver gender Male 184 56.6%
Female 141 43.4%
Caregivers perceive  Very good 51 15.7%
health status
Better 145 44.6%
Ordinary 118 36.3%
Worse 1 3.4%

Correlation between caregiver burden, self-efficacy, well-
being and sleep quality

Table 2 presents this study’s findings of the Pearson cor-
relation analysis, which demonstrated significant associa-
tions among caregiver burden, self-efficacy, well-being, as
well as sleep quality (each p<0.01). Specifically, caregiver
burden showed significant correlations with self-efficacy,
well-being, as well as sleep quality. Self-efficacy of the

Table 2 Correlation between all variables
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caregivers was significantly correlated with both well-
being and sleep quality, whereas well-being was signifi-
cantly correlated with sleep quality.

Mediating effects of self-efficacy and well-being on the link
between caregiver burden and sleep quality

The mediating effects of self-efficacy and well-being are
shown in Table 3; Fig. 2.

This paper shows the total indirect effect, which
includes three different pathways, was statistically sig-
nificant and accounted for 36.61% of the total effect, with
a value of 0.0328 (95% CI: [0.0195, 0.0468], p<0.001).
The indirect effects were observed via self-efficacy, well-
being, and serial mediation via self-efficacy and well-
being. Caregiver Burden— Self-Efficacy—Sleep Quality,
Caregiver Burden—Well-Being—Sleep Quality, and
Caregiver Burden— Self-Efficacy— Well-Being— Sleep
Quality explained 10.94% (95% CIL: [0.0036, 0.0180],
»<0.001), 15.63% (95% CIL: [0.0048, 0.0234], p<0.001),
and 9.93% (95% CI: [0.0040, 0.0148], p<0.001) of the total
effect, respectively. All of the 95% confidence intervals
(CIs) did not overlap with zero, indicating that all indi-
rect effects were statistically significant.

Discussion

The study adds to the current body of literature which
is related to the caregivers of elderly patients with MCC
by examining the mechanism that underlies the link
between caregiver burden and sleep quality. Moreover,
the study align with prior study [44] demonstrating care-
giver burden has an adverse influence on sleep quality.
This study is also consistent with the conclusions of pre-
vious studies about the mediating effects of self-efficacy
[45] and well-being [46] on the association between care-
giver burden and sleep quality. Moreover, this study pro-
vides further insights into the underlying mechanism by
showing that self-efficacy and well-being play serial mul-
tiple mediating roles in the association between caregiver
burden and sleep quality. This study suggested that care-
giver burden could reduce self-efficacy and well-being,
which in turn leads to poorer sleep quality.

Independent mediation of self-efficacy and well-being

This study has revealed that self-efficacy significantly
mediated the link between caregiver burden and sleep
quality. This finding highlights the essential influence of

Variable M SD Caregiver burden Self-efficacy Well-being Sleep quality
Caregiver burden 33,6508 16.76749 1

Self-efficacy 27.0742 404259 -0.228" 1

Well-being 42.7095 1162771 -0.247" 0.500" 1

Sleep quality 5.0209 361413 04117 -0474" -0.583" 1

Note: **p<0.01(two-tailed)
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Table 3 The mediation analysis results
Effect BootSE BootLLCl BootULCI Ratio of Ratio of
indirect to indirect to
total effect  direct
effect
Total Effect 0.0896***  0.0110 0.0680 0.1112
Direct Effect 0.0568***  0.0094 0.0384 0.0753
Total Indirect Effect 0.0328***  0.0069 0.0195 0.0468 36.61% 57.75%
Ind1: Caregiver Burden— Self-Efficacy— Sleep Quality 0.0098***  0.0037 0.0036 0.0180 10.94% 17.25%
Ind2: Caregiver Burden— Well-Being— Sleep Quality 0.0140%**  0.0047 0.0048 0.0234 15.63% 24.65%
Ind3: Caregiver Burden— Self-Efficacy— Well-Being— 0.0089***  0.0027 0.0040 0.0148 9.93% 15.67%
Sleep Quality
Note: *** p<0.001
Self-Efficacy e ladt ‘ Well-Being
m 7 - o =
&7 b S \ B
\\Q\?"/ d n 5% * ,/j: \ZK:T\‘\ /} ~) \.\.‘\\,/j‘/\-)
 / e ~ 1845, NP,
\y .//.-' »».\»\ * \-.\- *

Caregiver Burden

Fig. 2 The chain mediation of self-efficacy and well-being between careg
Note. **p <0.01, ***p <0.001

self-efficacy in the management for caregiver responsi-
bilities, as well as the maintenance of health. Feng’s study
suggests that high self-efficacy can lessen the adverse
effects of burden on sleep quality [29]. According to
stress coping theory, an individual’s perceived self-effi-
cacy impacts their appraisal of stressful situations and
ability to cope with stressors. Caregivers having greater
self-efficacy tend to have a more positive outlook towards
stressors and may approach them with a problem-solv-
ing attitude rather than feeling overwhelmed or help-
less, which can decrease emotional distress and enhance
active coping efforts when facing high levels of caregiver
burden [47, 48]. These factors, in turn, may improve the
caregiver’s ability to regulate their emotions, leading to
better sleep quality [49]. By mediating the relationship,
self-efficacy is a critical factor in how caregiving stress
affects sleep quality. Specifically, self-efficacy is one of
crucial factors in the caregiving stress process as it influ-
ences how caregivers perceive and cope with stressors.

In this study, the caregiver burden influenced sleep
quality indirectly through well-being, and the mediat-
ing effect of well-being was 0.0140. Liu’s research shows
that well-being can lessen the adverse effects of burden
on sleep quality [46]. Stressful events (such as caregiver
burden) affect sleep quality by reducing well-being, and
increasing well-being not only directly help to improve

Total effect: 0.0896%**

Direct effect: 0.0568***

il N
=Y

Sleep Quality

iver burden and sleep quality(**p <0.01, ***p <0.001)

sleep problems, but also buffer the effects of stress on
sleep and indirectly promote sleep quality. Caregiver bur-
den can result in negative emotional responses, including
anxiety and depression, which may subsequently decrease
the caregiver’s overall well-being [50]. Decreases in well-
being can then lead to worse sleep quality because of the
emotional and physical burden that caregivers experi-
ence. In summary, this study enhanced the significance of
well-being as one of mediators between caregiver burden
and sleep quality. Well-being appeared to play a crucial
role in how caregivers perceive and cope with stressors,
ultimately impacting their sleep quality.

The serial mediating role of self-efficacy and well-being

The most interesting finding of the study was that self-
efficacy and well-being acted as serial multiple media-
tors between caregiver burden and sleep quality. The
stress coping theory suggests that caregiver burden can
increase stress levels and negatively impact sleep quality.
However, individuals having great self-efficacy are bet-
ter equipped to manage caregiver responsibilities, as well
as cope with stress, leading to increased well-being [51].
Higher levels of well-being can positively affect sleep
quality, contributing to better physical and emotional
health. Multiple studies have shown that self-efficacy [52]
and well-being [53] play a positive role in many aspects
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of an individual’s physical and mental health. Therefore,
individuals with high self-efficacy may experience higher
levels of well-being and better sleep quality. The stress-
coping model provides a framework for understanding
how caring responsibilities, self-efficacy, well-being, and
sleep quality are interrelated. Caregiving responsibilities
can increase stress levels and reduce self-efficacy beliefs,
leading to reduced well-being. However, individuals with
high self-efficacy are better equipped to view stressors as
challenges, leading to more effective stress management,
higher levels of well-being, and ultimately better sleep
quality. In summary, the findings indicate that in this link
between caregiver burden and sleep quality, self-efficacy
and well-being play crucial roles as serial mediators.

Strengths and limitations

The research has the advantage of focusing on caregivers
from rural areas in China, which is a population that has
been underrepresented in previous studies on this topic.
Additionally, this study has provided important insights
into the mediating mechanisms that explain this link
between caregiver burden and sleep quality. These find-
ings could be useful in developing effective interventions
for improvement of caregivers’ well-being’s.

Despite these significant findings, it is essential to
acknowledge the limitations of this paper and these
findings should be interpreted with caution. First, this
research’s generalizability may be limited as the result of
the convenience sampling method used. Second, causal
inference cannot be made for the cross-sectional design
of this research. Therefore, longitudinal studies are neces-
sary to clarify this association discussed. Third, according
to this study, self-reported measurements were used to
record variables, which can lead to some differences and
bias. Fourth, although this study identified a significant
mediation effect of self-efficacy and well-being between
caregiver burden and sleep quality, the magnitude of the
mediating effect was relatively small. This study thinks
that this may be limited by the low educational level of
some caregivers during the survey. This study suggests
that future research can find a questionnaire more suit-
able for the educational level of caregivers in rural areas
when selecting questionnaires. Fifth, expanding the scope
of variables in future studies may offer a more compre-
hensive and detailed comprehension of the links among
caregiver burden, sleep quality, and additional relevant
factors, such as social support, potentially shedding more
light on effective interventions for caregivers of elderly
patients having multiple chronic conditions residing in
rural China.
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Conclusions

To summarize, this study explored examined the medi-
ation effect of self-efficacy’s and well-being between
caregiver burden and sleep quality of caregivers provid-
ing care to MCC patients residing in rural China. The
study indicates that reducing caregiver burden, enhanc-
ing self-efficacy and well-being can effectively improve
sleep quality. Effective interventions aimed at enhanc-
ing the self-efficacy and well-being of caregivers should
be implemented to improve their sleep quality. Further-
more, supportive policies and care knowledge trainings
to reduce caregiver burden for family caregivers need
to be developed for improving their sleep quality, which
could promote their health and quality of care. Specific
measures can include that township health center, other
grass-roots health and medical institutions in rural areas
regularly monitor the levels of caregivers’ self-efficacy
and well-being, and implement targeted interventions
to promote self-efficacy and well-being according to
research guidance. These will be conducive to improv-
ing the physical and mental health of both caregivers and
patients, thus contributing to the construction and devel-
opment of healthy aging.

Acknowledgements

Authors express the gratitude to our colleagues at Shandong University for
the assistance on data collection, as well as extend the appreciation to all the
participants for their valuable contribution.

Authors’ contributions

Yang Z.Y. was the main implementer of this study, and was a major contributor
in writing the manuscript. Sun F.Y. analyzed and interpreted the data. Zhao
L.R, HuT.W. and Lin X. were responsible for data collection and entry. Guo Y.F.
provided guidance throughout the research and paper writing. All authors
read and approved the final manuscript.

Funding

The research gained the support from the School of Nursing and
Rehabilitation, Shandong University, as part of the undergraduate innovation
and entrepreneurship training program.

Data availability
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

This study has been approved by the Ethics committee of the School of
Nursing and Rehabilitation of Shandong University (approval No. 2022-R-125).
All methods were performed in accordance with the relevant guidelines and
regulations. All participants gave their voluntary written informed consent
prior to study participation.

Consent for publication
Not applicable.

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

Received: 17 June 2023 / Accepted: 1 November 2023
Published online: 13 November 2023



Yang et al. BMC Nursing

(2023) 22:424

References

1.

Han, He Y, Lyu J, Yu C, Bian M, Lee L. Aging in China: perspectives on

Public Health. Global Health Journal. 2020;4:11-7. https://doi.org/10.1016/j.
glohj.2020.01.002.

Liu X, Song F, Liu F, Mao Z, Qu S. Multiple chronic conditions among older
adults in China: differences in Socio-Demographic Characteristics. HELIYON.
2022;8:211129. https://doi.org/10.1016/j.heliyon.2022.e11129.

Akimov AV, Gemueva KA, Semenova NK. The Seventh Population Census

in the Prc: results and prospects of the Country’s Demographic Develop-
ment. HER RUSS ACAD SCl+. 2021;91:724-35. https://doi.org/10.1134/
$1019331621060083.

LiH, ZengY, Gan L, Tuersun Y, Yang J, Liu J, Chen J. Urban-Rural disparities in
the healthy ageing trajectory in China: a Population-based study. BMC Public
Health. 2022;22:1406. https://doi.org/10.1186/512889-022-13757-x.

Jiang Y, Zhao T, Zheng H. Population Aging and its effects on the Gap of
Urban Public Health Insurance in China. CHINA ECON REV. 2021;68:101646.
https://doi.org/10.1016/j.chieco.2021.101646.

Kingston A, Robinson L, Booth H, Knapp M, Jagger C. Projections of Multi-
morbidity in the older Population in England to 2035: estimates from the
Population Ageing and Care Simulation (Pacsim) Model. AGE AGEING.
2018,47:374-80. https://doi.org/10.1093/ageing/afx201.

Lefévre T, Ivernois D, De Andrade JF, Crozet V, Lombrail C, Gagnayre P. What
do we Mean by Multimorbidity? An analysis of the Literature on Multimor-
bidity Measures, Associated Factors, and Impact On Health Services Organi-
zation. Revue dépidémiologie et de santé Publique. 2014,62:305-14. https.//
doi.org/10.1016/j.respe.2014.09.002.

Yuantao YL, Du Jin, Yongwen L, Guifeng M. The Influencing Factors of Chronic
Disease Comorbidities of Elderly in China Based On Health Ecology Model.
Chinese General Practice. 2023. doi:0.12114/j.issn.1007-9572.2022.0458.
Marengoni A, Angleman S, Melis R, Mangialasche F, Karp A, Garmen A,
Meinow B, Fratiglioni L. Aging with Multimorbidity: a systematic review of
the literature. AGEING RES REV. 2011;10:430-9. https://doi.org/10.1016/.
arr.2011.03.003.

Jadidi A, Khatiban M, Oshvandi K, Khodaveisi M, Maghsoudi Z, Razavi M. Tran-
scendence, the most important spiritual need of Muslim older adults: a con-
tent analysis study. J Relig Health. 2022;61:1529-47. https://doi.org/10.1007/
$10943-021-01474-5.

Jadidi A, Ameri F. Social support and meaning of life in women with Breast
Cancer. ETHIOP J HEALTH SCI. 2022;32:709-14. https://doi.org/10.4314/ejhs.
v32i4.6.

Liu Z, Heffernan C, Tan J. Caregiver Burden: a Concept Analysis. INT J NURS
SCl. 2020;7:438-45. https://doi.org/10.1016/}.ijnss.2020.07.012.

Ding T, De Roza JG, Chan CY, Lee P, Ong SK, Lew KJ, Koh HL, Lee ES. Fac-

tors Associated with Family Caregiver Burden among Frail Older persons
with Multimorbidity. BMC GERIATR. 2022,22:160. https://doi.org/10.1186/
$12877-022-02858-2.

Rajanala A, Ramirez-Zohfeld V, O'Conor R, Brown D, Lindquist LA. Conflicts
experienced by caregivers of older adults with the Health-Care System. J
Patient Exp. 2020;7:1130-5. https://doi.org/10.1177/2374373520921688.
Xiaohua G, Qinhan C, Yaging Z, Haiyan C. Analysis on Burden of caregivers of
Elderly patients with Chronic Disease and its influencing factors. Chin Nurs
Res. 2014,28:2710-2. https://doi.org/10.3969/].issn.10096493.2014.22.008.
Govina O, Kotronoulas G, Mystakidou K, Katsaragakis S, Vlachou E, Patiraki

E. Effects of patient and personal demographic, clinical and psychosocial
characteristics on the Burden of Family Members Caring for patients with
Advanced Cancer in Greece. EUR J ONCOL NURS. 2015;19:81-8. https://doi.
0rg/10.1016/}.6jon.2014.06.009.

Govina O, Vlachou E, Kalemikerakis |, Papageorgiou D, Kavga A, Konstantinidis
T. Factors Associated with anxiety and Depression among Family caregiv-
ers of patients undergoing Palliative Radiotherapy. ASIA-PAC J ONCOL NUR.
2019,6:283-91. https://doi.org/10.4103/apjon.apjon_74_18.

Hsu T, Loscalzo M, Ramani R, et al. Factors Associated with High Burden

in caregivers of older adults with Cancer. CANCER-AM CANCER SOC.
2014;120:2927-35. https://doi.org/10.1002/cncr.28765.

Hu X, Peng X, Su'Y, Huang W. Caregiver Burden among Chinese Family care-
givers of patients with Lung Cancer: a cross-sectional survey. EUR J ONCOL
NURS. 2018;37:74-80. https://doi.org/10.1016/j.ejon.2018.11.003.

20.

21.

22.

23.

24.

25.

26.

27.

29.

30.

31.

32

33.

34.

35.

36.

37.

38.

39.

40.

Page 8 of 9

Lee Wong C, Choi KC, Lau MN, Lam KL, Wei So WK. Caregiving Burden

and Sleep Quality Amongst Family caregivers of Chinese Male patients

with Advanced Cancer: a cross-sectional study. EUR J ONCOL NURS.
2020;46:101774. https://doi.org/10.1016/j.ejon.2020.101774.

Vahidi M, Mahdavi N, Asghari E, Ebrahimi H, Eivazi Ziaei J, Hosseinzadeh

M, Namdar Areshtanab H, Kermani IA. Other side of Breast Cancer: factors
Associated with Caregiver Burden. ASIAN NURS RES. 2016;10:201-6. https://
doi.org/10.1016/j.anr.2016.06.002.

Martin RC, Dahlen ER. Cognitive emotion regulation in the prediction of
Depression, anxiety, stress, and anger. PERS INDIV DIFFER. 2005;39:1249-60.
https://doi.org/10.1016/j.paid.2005.06.004.

von Kanel R, Mausbach BT, Dimsdale JE, Ziegler MG, Mills PJ, Allison MA, Pat-
terson TL, Ancoli-Israel S, Grant . Refining caregiver vulnerability for clinical
practice: determinants of self-rated health in Spousal Dementia caregivers.
BMC GERIATR. 2019;19:18. https://doi.org/10.1186/512877-019-1033-2.
Majumdar UB, Hunt C, Doupe P, et al. Multiple chronic conditions at a major
Urban Health System: a retrospective cross-sectional analysis of frequen-
cies, costs and comorbidity patterns. BMJ OPEN. 2019;9:¢29340. https://doi.
org/10.1136/bmjopen-2019-029340.

Jadidi A, Rezaei Ashtiani A, Khanmohamadi Hezaveh A, Aghaepour SM.
Therapeutic Effects of Magnesium and Vitamin B6 in Alleviating the Symp-
toms of Restless Legs Syndrome: A Randomized Controlled Clinical Trial. BMC
COMPLEMENT MED. 2023; 23. https://doi.org/10.1186/512906-022-03814-8.
Bandura A, Self-Efficacy. Toward a unifying theory of behav-

joral change. Adv Behav Res Therapy. 1978;1:139-61. https://doi.
0rg/10.1016/0146-6402(78)90002-4.

She R, Li L, Yang Q et al. Associations Between Covid-19 Work-Related Stress-
ors and Posttraumatic Stress Symptoms Among Chinese Doctors and Nurses:
Application of Stress-Coping Theory. INT J ENV RES PUB HE. 2022; 19. https://
doi.org/10.3390/ijerph19106201.

Ghose SM, Dzierzewski JM, Dautovich ND. Sleep and Self-Efficacy: the role of
Domain specificity in Predicting Sleep Health. SLEEP HEALTH. 2022. https://
doi.org/10.1016/j:sleh.2022.09.008.

Yanan F. Relationship between job stress, emotional regulation self-efficacy
and Sleep Quality of Primary School teachers. Henan University; 2017.
Zhang Q, Song D, LiuY, Chang L, Li C, Li Y, Sleep Quality. Caregiver Burden,
and individual resilience among parents of children with Epilepsy. EPILEPSY
BEHAV. 2022;135:108873. https://doi.org/10.1016/j.yebeh.2022.108873.

Raz J. The role of well-being. PHILOS PERSPECT. 2004;18:269-94. https://doi.
0rg/10.1111/.1520-8583.2004.00029.x.

Noguchi T, Nakagawa-Senda H, Tamai Y, et al. The Association between
Family Caregiver Burden and Subjective Well-Being and the moderating
effect of Social Participation among Japanese adults: a cross-sectional study.
HEALTHCARE-BASEL. 2020;8. https://doi.org/10.3390/healthcare8020087.
Tighe CA, Shoji KD, Dautovich ND, Lichstein KL, Scogin F. Affective Media-
tors of the Association between Pleasant Events and global Sleep Quality

in Community-Dwelling adults. ] BEHAV MED. 2016;39:170-7. https://doi.
0rg/10.1007/510865-015-9666-x.

Wen X,Wang D, Li N, Qin X, Gu D. The construction of the Structural Equation
Model of Burden, Benefit Finding, and anxiety-depression of Esophageal
Cancer caregivers based on Lazarus stress and coping theory. ANN PALLIAT
MED. 2021;10:7644-52. https://doi.org/10.21037/apm-21-1466.

Milam LA, Cohen GL, Mueller C, Salles A. The Relationship between Self-Effi-
cacy and Well-Being among Surgical residents. J SURG EDUC. 2019;76:321-8.
https://doi.org/10.1016/}jsurg.2018.07.028.

Liu J,Wang Y, Shi XY, Liu XY, Cui CH, Qin L, Wei QX, Niu ZB. Analysis of
current Situation regarding scientific fitness literacy of nurses in Sports
Medicine Integration. RISK MANAG HEALTHC P. 2022;15:1831-41. https://doi.
0rg/10.2147/RMHPS378969.

Yue P, FuY, Shang SM, Liu Y, Wang ZW, Yu X. Reliability and validity of the
Caregiver Burden Inventory. Chin MENTAL HEALTH J. 2006;20:562-4. https.//
doi.org/10.3321/j.issn:1000-6729.2006.08.026.

Soldatos CR, Dikeos DG, Paparrigopoulos TJ. Athens Insomnia Scale:
validation of an instrument based on Icd-10 criteria. J PSYCHOSOM RES.
2000;48:555-60. https://doi.org/10.1016/5S0022-3999(00)00095-7.

Soldatos CR, Dikeos DG, Paparrigopoulos TJ. The diagnostic validity of the
Athens Insomnia Scale. J PSYCHOSOM RES. 2003;55:263-7. https://doi.
0rg/10.1016/50022-3999(02)00604-9.

Caikang W, Zhongfeng H, Yong L. Evidences for reliability and validity of

the Chinese Version of General Self-Efficacy Scale. Chin J Appl Psychol.
2001;37-40. https://doi.org/10.3969/}.issn.1006-6020.2001.01.007.


https://doi.org/10.1016/j.glohj.2020.01.002
https://doi.org/10.1016/j.glohj.2020.01.002
https://doi.org/10.1016/j.heliyon.2022.e11129
https://doi.org/10.1134/S1019331621060083
https://doi.org/10.1134/S1019331621060083
https://doi.org/10.1186/s12889-022-13757-x
https://doi.org/10.1016/j.chieco.2021.101646
https://doi.org/10.1093/ageing/afx201
https://doi.org/10.1016/j.respe.2014.09.002
https://doi.org/10.1016/j.respe.2014.09.002
https://doi.org/10.1016/j.arr.2011.03.003
https://doi.org/10.1016/j.arr.2011.03.003
https://doi.org/10.1007/s10943-021-01474-5
https://doi.org/10.1007/s10943-021-01474-5
https://doi.org/10.4314/ejhs.v32i4.6
https://doi.org/10.4314/ejhs.v32i4.6
https://doi.org/10.1016/j.ijnss.2020.07.012
https://doi.org/10.1186/s12877-022-02858-2
https://doi.org/10.1186/s12877-022-02858-2
https://doi.org/10.1177/2374373520921688
https://doi.org/10.3969/j.issn.10096493.2014.22.008
https://doi.org/10.1016/j.ejon.2014.06.009
https://doi.org/10.1016/j.ejon.2014.06.009
https://doi.org/10.4103/apjon.apjon_74_18
https://doi.org/10.1002/cncr.28765
https://doi.org/10.1016/j.ejon.2018.11.003
https://doi.org/10.1016/j.ejon.2020.101774
https://doi.org/10.1016/j.anr.2016.06.002
https://doi.org/10.1016/j.anr.2016.06.002
https://doi.org/10.1016/j.paid.2005.06.004
https://doi.org/10.1186/s12877-019-1033-2
https://doi.org/10.1136/bmjopen-2019-029340
https://doi.org/10.1136/bmjopen-2019-029340
https://doi.org/10.1186/s12906-022-03814-8
https://doi.org/10.1016/0146-6402(78)90002-4
https://doi.org/10.1016/0146-6402(78)90002-4
https://doi.org/10.3390/ijerph19106201
https://doi.org/10.3390/ijerph19106201
https://doi.org/10.1016/j.sleh.2022.09.008
https://doi.org/10.1016/j.sleh.2022.09.008
https://doi.org/10.1016/j.yebeh.2022.108873
https://doi.org/10.1111/j.1520-8583.2004.00029.x
https://doi.org/10.1111/j.1520-8583.2004.00029.x
https://doi.org/10.3390/healthcare8020087
https://doi.org/10.1007/s10865-015-9666-x
https://doi.org/10.1007/s10865-015-9666-x
https://doi.org/10.21037/apm-21-1466
https://doi.org/10.1016/j.jsurg.2018.07.028
https://doi.org/10.2147/RMHP.S378969
https://doi.org/10.2147/RMHP.S378969
https://doi.org/10.3321/j.issn:1000-6729.2006.08.026
https://doi.org/10.3321/j.issn:1000-6729.2006.08.026
https://doi.org/10.1016/S0022-3999(00)00095-7
https://doi.org/10.1016/S0022-3999(02)00604-9
https://doi.org/10.1016/S0022-3999(02)00604-9
https://doi.org/10.3969/j.issn.1006-6020.2001.01.007

Yang et al. BMC Nursing (2023) 22:424

42.

43.

44,

45.

46.

47.

48.

Xiaofei Y. Subjective well-being measurement scale commonly used in
China and its existing problems. SHANXI Med J. 2012;41:786-7. https://doi.
0rg/10.3969/j.issn.0253-9926.2012.08.020.

Jakobsen M, Jensen R. Common Method Bias in Public Management studies.
INT PUBLIC MANAG J. 2015;18:3-30. https://doi.org/10.1080/10967494.2014.9

97906.

Kock F, Berbekova A, Assaf AG. Understanding and Managing the Threat
of Common Method Bias: Detection, Prevention and Control. Tour-

ism management (1982). 2021; 86:104330. https://doi.org/10.1016/j.
tourman.2021.104330.

Simon MA, Bueno AM, Otero P, Blanco V, Vazquez FL. Caregiver Burden and

Sleep Quality in Dependent People’s Family Caregivers. J CLIN MED. 2019;8.

https://doi.org/10.3390/jcm8071072.

Lanhua W, Jiang X, Shulin C. Mediating effects of Sleep Quality between
negative emotion and self-efficacy in Vocational College Students. J Dali
Univ. 2022;7:93-8. https://doi.org/10.3969/].issn.2096-2266.2022.01.015.
Yongchuang L, Lina G, Kun L. The Mediating Effect of Happiness Index
on perceived stress and Sleep Quality in Elderly people in Community.
Chin J Practical Nurs. 2016;32:450-2. https://doi.org/10.3760/cma.j.i
ssn.1672-7088.2016.06.013.

Sharma PK, Kumra R. Relationship between mindfulness, Depression,
anxiety and stress: Mediating Role of Self-Efficacy. PERS INDIV DIFFER.
2022;186:111363. https://doi.org/10.1016/j.paid.2021.111363.

Yagil D, Medler-Liraz H, Bichachi R. Mindfulness and self-efficacy
Enhance Employee performance by reducing stress. PERS INDIV DIFFER.
2023;207:112150. https://doi.org/10.1016/j.paid.2023.112150.

Page 9 of 9

49. Cong L, JuY,Guil, Zhang B, Ding F, Zou C. The Mediating Role of Self-Efficacy
in Sleep Disorder and depressive symptoms among Chinese caregivers of
Stroke inpatients: a structural equation modeling analysis. NEUROPSYCH DIS
TREAT. 2021;17:3635-43. https://doi.org/10.2147/NDT.S338241.

50. XulJ, Hebdon M, Beck A, Cloyes K, Mooney K, Reblin M, Tay D, Ellington L. Hos-
pice Family Caregiver Burden and Well-Being: employment as a moderator
(Rp408). J PAIN SYMPTOM MANAG. 2022;63:1086~7. https://doi.org/10.1016/j.
jpainsymman.2022.04.049.

51. Hamama L. Modeling linkages between Self-Efficacy, normalization, and well-
being factors among Israeli mothers of children with Neurodevelopmental
disorders. RES DEV DISABIL. 2022;128:104295. https://doi.org/10.1016/].
ridd.2022.104295.

52. Selzler AM, Habash R, Robson L, Lenton E, Goldstein R, Brooks D. Self-Efficacy
and Health-Related Quality of Life in Chronic Obstructive Pulmonary Disease:
a Meta-analysis. PATIENT EDUC COUNS. 2020;103:682-92. https://doi.
0rg/10.1016/j.pec.2019.12.003.

53. Roy B, Riley C, Sears L, Rula EY. Collective well-being to Improve Popula-
tion Health outcomes: an actionable conceptual model and review
of the literature. AM J HEALTH PROMOT. 2018;32:1800~13. https://doi.
0rg/10.1177/0890117118791993.

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


https://doi.org/10.3969/j.issn.0253-9926.2012.08.020
https://doi.org/10.3969/j.issn.0253-9926.2012.08.020
https://doi.org/10.1080/10967494.2014.997906
https://doi.org/10.1080/10967494.2014.997906
https://doi.org/10.1016/j.tourman.2021.104330
https://doi.org/10.1016/j.tourman.2021.104330
https://doi.org/10.3390/jcm8071072
https://doi.org/10.3969/j.issn.2096-2266.2022.01.015
https://doi.org/10.3760/cma.j.issn.1672-7088.2016.06.013
https://doi.org/10.3760/cma.j.issn.1672-7088.2016.06.013
https://doi.org/10.1016/j.paid.2021.111363
https://doi.org/10.1016/j.paid.2023.112150
https://doi.org/10.2147/NDT.S338241
https://doi.org/10.1016/j.jpainsymman.2022.04.049
https://doi.org/10.1016/j.jpainsymman.2022.04.049
https://doi.org/10.1016/j.ridd.2022.104295
https://doi.org/10.1016/j.ridd.2022.104295
https://doi.org/10.1016/j.pec.2019.12.003
https://doi.org/10.1016/j.pec.2019.12.003
https://doi.org/10.1177/0890117118791993
https://doi.org/10.1177/0890117118791993

	﻿Self-efficacy and well-being in the association between caregiver burden and sleep quality among caregivers of elderly patients having multiple chronic conditions in rural China: a serial multiple mediation analysis
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Aims
	﻿Design
	﻿Participants
	﻿Measurements
	﻿Demographic and clinical characteristics form
	﻿Caregiver burden inventory (CBI)
	﻿Athens insomnia scale (AIS)
	﻿General self efficacy scale (GSES)
	﻿The index of well-being (IWB)


	﻿Data collection
	﻿Ethical consideration
	﻿Data analysis
	﻿Results
	﻿Descriptive analysis
	﻿Correlation between caregiver burden, self-efficacy, well-being and sleep quality
	﻿Mediating effects of self-efficacy and well-being on the link between caregiver burden and sleep quality

	﻿Discussion
	﻿Independent mediation of self-efficacy and well-being
	﻿The serial mediating role of self-efficacy and well-being
	﻿Strengths and limitations

	﻿Conclusions
	﻿References


