Cheng et al. BMC Psychiatry
(2022) 22:672
https://doi.org/10.1186/s12888-022-04289-0

BMC Psychiatry

Open Access

RESEARCH

Quality of life and care burden among family
caregivers of people with severe mental
illness: mediating effects of self-esteem
and psychological distress
Wan-Lin Cheng1†, Chih-Cheng Chang1,2†, Mark D. Griffiths3, Cheng-Fang Yen4,5,6, Jiun-Horng Liu7, Jian-An Su8,9,10*,
Chung-Ying Lin11,12,13,14,16* and Amir H. Pakpour15
Abstract
Background Family caregivers are important allies for healthcare providers in facilitating the recovery process
among people with mental illness (PWMI). The present study examined the factors associated with quality of life (QoL)
among family caregivers of PWMI.
Methods A multi-center cross-sectional survey was conducted. Family caregivers of people with schizophrenia,
major depressive disorder, and bipolar disorder were recruited using convenience sampling. A survey assessing
their QoL, depression, anxiety, and self-esteem was completed with self-rated psychometric scales including the
Rosenberg Self-Esteem Scale, Caregiver Burden Inventory, Taiwanese Depression Questionnaire, Beck Anxiety
Inventory, and World Health Organization Quality of Life Instrument Short Form. A mediation model was constructed
with QoL as the dependent variable, care burden as the independent variable, and psychological distress (including
depression and anxiety) with self-esteem as mediating variables.
Results Family caregivers of people with schizophrenia had worse QoL compared with counterparts of people
with major depression and bipolar disorder. The sociodemographic of both caregivers and PWMI had less impact on
QoL when psychological factors were considered. Caregivers with lower self-esteem, higher levels of psychological
distress, and heavier care burdens had poorer QoL. Care burden had a significant total effect on QoL. Both self-esteem
and psychological distress were significant mediators.
Conclusion The findings indicated that caregivers’ psychological health and care burden influenced their QoL.
Interventions that target family caregivers’ self-esteem and psychological distress may attenuate the effect from care
burden, and further improve their QoL.
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Introduction
Caring for people with mental illness (PWMI), particularly severe conditions such as schizophrenia, major
depression, and bipolar disorder, is an ongoing and challenging process for the family caregivers [1]. In the present study, family caregivers were defined as the family
members who take care of the PWMI without payment
irrespective of whether they are primary or secondary
caregivers. Care burden was defined as the load that caregivers subjectively perceived (e.g., obstacles involving
physical, psychological, social, and financial problems)
during the periods of caring for their ill relative. Increases
in deinstitutionalization mean that family caregivers play
a more vital role in recovery because they shoulder the
burden of this process. There are complex requirements
for PWMI and their family caregivers to reintegrate into
the community. For example, families need to be facilitated with coping skills through professional education to
avoid troublesome situations, such as disturbing, strange,
or aggressive behaviors. Additionally, families and PWMI
need a psychiatric rehabilitation plan with a shared
understanding of the expectations. Financial or social
support should be provided due to the impaired occupational and vocational functions of PWMI [2].
Quality of life (QoL) is an important concept that mental health professionals should consider among the caregivers of family members with severe mental illness. QoL
is an individual’s perceived position in life related to their
goals, expectations, standards, and concerns. It includes
different dimensions (e.g., physical, and mental health,
social relationships, and supportive environments).
Moreover, this perception is considered in the context
of the culture and value systems in which individuals live
[3]. Poor QoL among caregivers may compromise family
functioning (e.g., decision-making for therapeutic plans
and emotional support). This indirectly affects the health
of PWMI [2, 4]. Therefore, it is crucial to discuss the QoL
of caregivers.
Prior evidence has demonstrated poorer QoL among
the caregivers of PWMI than in the general population [4]. Previous studies have investigated the potential explanatory factors for this phenomenon and have
reported the QoL of caregivers is predicted by some
patient-dependent factors. For example, higher disease severity, including more severe psychosis or mood
symptoms and more troublesome behaviors (i.e., aggressive behavior and suicidal attempts), lead to a heavier
care burden and poorer QoL among caregivers [5, 6].
Additionally, male PWMI who may have earlier onset of

disease and more impaired functions, tend to be associated with lower caregiver QoL [7].
Caregivers’ sociodemographic factors also play a role
in their QoL. However, it is inconclusive as to whether
older caregivers have a poorer QoL [4]. Female caregivers
tend to have poorer QoL due to traditional family roles
in different cultures [7, 8]. Parent caregivers of individuals with schizophrenia have poorer QoL compared with
other family caregivers [9]. There is a higher prevalence
of depression or anxiety and lower QoL scores related to
lower socioeconomic status, lower education, and unemployed or financial problems among caregivers of individuals with mental and non-mental illness [8, 10–13].
Studies exploring the impact of caregiving duration on
QoL have reported mix results [6, 7].
Caregivers’ own psychological and intrinsic factors,
including self-esteem and psychological distress, are also
strong factors associated with QoL [14, 15]. Common
psychological distress among caregivers includes anxiety
and depression. The associated symptoms of anxiety and
depression, even if not fulfilling any of the DSM-5 diagnostic criteria, have been reported to negatively affect
QoL among caregivers of PWMI and other chronic diseases (e.g., cancer and dementia) [6, 7, 15, 16].
Pearlin [17] posited a stress process model and the
present authors modified this (Fig. 1) to explain how primary stressors (e.g., care burden), secondary stressors
(e.g., self-esteem) impact on the outcomes (e.g., depression, anxiety, and QoL). More specifically, background
and context were constant factors impacting primary
stressors, secondary stressors, and health outcomes.
In addition, primary stressors may trigger secondary
stressors and further develop problems related to health
outcomes. The literature also provides existing empirical evidence that supports these proposed associations.
In most studies, care burden tends to be an origin of
lower self-esteem and higher depression or anxiety [12,
18]. Geng, Chuang et al. [13] examined the relationship
between care burden and depression, and indicated a
possible pathway through heavy care burden to depression, and then depression to lower QoL. Self-esteem
may mediate the association from life events to depressive symptoms [19]. Additionally, self-esteem has been
proposed as a mediator in the association between care
burden and QoL [20]. Much evidence has shown positive associations between care burden, anxiety, and QoL
[21–23]. Therefore, it was hypothesized that there would
be a similar directional relationship between anxiety and
depression in the present study (i.e., a heavy care burden
may lead to anxiety, and then to lower QoL).
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Fig. 1 Modified version of Pearlin’s stress process model
Note: This model was modified from Pearlin’s Stress Process Model [17]. In this model, all variables used in the present study were placed in their supposed position and the arrows indicate the relationships between these variables.

Fig. 2 Proposed mediation model for the present study
Note: Care burden, self-esteem, depression, and anxiety were proposed as having direct impacts on quality of life. Care burden was also proposed as
affecting quality of life via self-esteem only, or via depression/anxiety only, or via self-esteem and depression/anxiety.

The sociodemographic factors of caregivers and PWMI
are mostly unchangeable. However, care burden, selfesteem, and psychological distress are possible areas for
intervention. While care burden, self-esteem, and psychological distress are predictors of caregivers’ QoL, the
relationship between these factors remains unknown.
Therefore, the present study examined the factors associated with QoL in the family caregivers of PWMI.
Moreover, the present study proposed a mediation
model (Fig. 2), which was adapted from Pearlin’s stress
process model [17], using the caregivers’ care burden,
self-esteem, psychological distress (i.e., depression and
anxiety), and QoL. In this mediation model, care burden
was considered as the primary stressor; low self-esteem
was considered as a secondary stressor; and depression,
anxiety, QoL were the health outcomes.
According to the mediation model adapted from the
Pearlin’s stress process model, the research question of
the present study concerned how care burden as a primary stressor is associated with the secondary stressor of

self-esteem and health outcomes of psychological distress
and QoL. The specific hypotheses based on the research
question were that (i) care burden would be significantly
associated with self-esteem, psychological distress, and
QoL; (ii) self-esteem would be significantly associated
with psychological distress and QoL; and (iii) self-esteem
and psychological distress would be significant mediators
in the association between care burden and QoL.

Methods
The present study comprised a cross-sectional survey
targeting families of PWMI currently receiving medical
services. The participants were recruited from Chi Mei
Medical Center, Chang Gung Memorial Hospital, and
Kaohsiung Medical University Chung-Ho Memorial
Hospital. Psychiatrists from each recruiting site invited
participants who fulfilled the inclusion criteria from the
outpatient department, acute or chronic ward, and home
care service. The participants were then introduced to
research assistants who explained the content of the
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survey and precautions in detail. During the study period,
the research assistants provided consultation to all participants and reading support for participants with lower
literacy to ensure reliability. There is no information on
how many eligible participants were invited by the psychiatrists. However, for those who were transferred by
the psychiatrists to participate in the present study, none
of them refused to participate.
Participants

Participants were eligible to participate if they: (i) were
caregivers with at least one family member with schizophrenia, major depressive disorder, or bipolar disorder
diagnosed by psychiatrists; (ii) were older than 20 years
of age; (iii) were able to communicate using spoken Chinese (i.e., Mandarin or Taiwanese), or written Chinese
(i.e., traditional Chinese characters); and (iv) voluntarily
agreed to participate in the study.
Measures
Rosenberg Self-Esteem Scale (RSES)

The 10-item RSES was used to assess self-esteem. A
higher mean score indicates a higher level of self-esteem.
All items (e.g., “On the whole, I am satisfied with myself ”)
are rated on a four-point Likert scale from 1 (strongly disagree) to 4 (strongly agree). Negatively worded items are
reverse coded. The psychometric evidence for this scale
is satisfactory. For example, it has adequate internal consistency (α = 0.77) and test-retest reliability (r = 0.63–0.85)
[24–26]. Moreover, its factor structure was supported in
a Taiwanese sample [27]. The internal consistency in the
present study was very good (α = 0.85).
Caregiver Burden Inventory (CBI)

The 24-item CBI was used to assess care burden. A
higher mean score indicates a higher level of care burden. All items (e.g., “I do not have enough sleep”) are rated
using a five-point Likert scale from 0 (strongly disagree)
to 4 (strongly agree) [28]. The psychometric evidence of
the Taiwanese CBI is satisfactory. For example, it has very
good internal consistency (α = 0.91) and concurrent validity [29]. The internal consistency in the present study was
excellent (α = 0.93).
Taiwanese Depression Questionnaire (TDQ)

The 18-item TDQ was used to assess depression [30]. A
higher mean score indicates a higher level of depression.
The instrument was developed based on the question:
“How often did you feel physical and emotional aspects
during the past week?” All items (e.g., “I feel depressed”)
are rated using a four-point Likert scale from 0 (none or
extremely few, < 1 day per week) to 3 (often or always, 5–7
days per week) [30]. The psychometric evidence is satisfactory. It has adequate internal consistency (α = 0.90),
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satisfactory sensitivity (0.89), and specificity (0.92) [31].
The internal consistency in the present study was excellent (α = 0.93).
Beck Anxiety Inventory (BAI)

The BAI was used to assess anxiety. A higher mean score
indicates a higher level of anxiety. All items (e.g., “numbness or tingling”) are rated using a four-point Likert scale
from 0 (not at all) to 3 (severely: I could barely stand it).
It has good internal consistency (α = 0.92), test-retest reliability (r = 0.75), and known-group validity [32]. The BAI
has shown acceptable internal consistency and confirmed
known-group validity in a Taiwanese sample [33]. The
internal consistency in the present study was excellent
(α = 0.91).
World Health Organization Quality of Life Instrument Short
Form (WHOQOL-BREF) Taiwan Version

The 28-item WHOQOL-BREF Taiwan Version was used
to assess QoL. It was shortened from the WHOQOL long
form for Taiwanese. In addition to the original 26 items
from the standard WHOQOL-BREF, two items were
added according to national surveys to reflect Taiwanese
culture. Therefore, the WHOQOL-BREF Taiwan version
contains 28 items classified into the same four domains
as the standard WHOQOL-BREF: physical health (PHY:
seven items), psychological health (PSY: six items), social
relationships (SR: four items), environment (ENV: nine
items), and general health (two items). Each item (e.g.,
“How would you rate your quality of life?”) is rated on a
five-point Likert scale from 1 (not at all) to 5 (completely)
and there are four types of scale descriptors (capacity,
frequency, intensity, and evaluation). The domain scores
are calculated using a linear transformation from the
original five-point Likert scale. The domain scores are
between 4 and 20 with a higher score indicating a better
of QoL on that domain [34]. The WHOQOL-BREF Taiwan version has shown acceptable internal consistency
(α = 0.70–0.77 for four domains) and validity (0.51–0.64
for inter-domain correlations) [34]. The internal consistency in the present study was excellent (α = 0.93).
Statistical analysis

After using descriptive analyses to summarize the participants’ characteristics and their outcome measure performance, WHOQOL-BREF scores between groups (i.e.,
caregivers caring for a family member with schizophrenia, bipolar disorder, and major depressive disorder) were
compared using analyses of variance (ANOVAs) with
Bonferroni correction. Next, several hierarchical regression analyses were constructed to examine the potential
factors associated with QoL. In the hierarchical regression models, each domain mean score of the WHOQOLBREF was the dependent variable (i.e., a total of four sets
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Table 1 Participant characteristics
N or MEAN
People with mental illness (PWMI)
Age (in years)
50.5
Gender
Male/Female
208/251
Marital status
Married, cohabiting,
222
remarried
Widowed, separated,
82
divorced
Single
155
Education (in years)
9.1
Diagnosis
Schizophrenia
215
Bipolar disorder
85
Major depressive disorder
159
Age of first treatment (year)
38.6
Psychiatric hospitalization
Yes/No/Unknown
232/225/2
Compulsory admission
Yes/No/Unknown
101/350/8
Suicidal attempt/behavior
Yes/No/Unknown
121/333/5
Caregiver’s demographic characteristics
Age (in years)
53.3
Gender
Male/Female
224/235
Marital status
Married, cohabiting,
349
remarried
Widowed, separated,
59
divorced
Single
50
Others
1
Education (in years)
9.9
Relationship with PWMI
Parent/Spouse/Others
136/148/175
Duration of caregiving (in years) 10.3
Primary caregiver
Yes/No
393/66
Caregiver’s psychological characteristics
Self-esteem
29.1
Care burden
33.1
Depression
10.1
Anxiety
26.1
Quality of life (WHOQOL-BREF Taiwan Version)
Physical health
14.1
Psychological
12.6
Social relationships
13.4
Environment
13.4

% or SD
17.1
45.3/54.7
48.4
17.9
33.8
5.0
46.8
18.5
34.6
18.6
50.5/49/0.5
22/76.3/1.7
26.4/72.5/1.1
13.5
48.8/51.2
76
12.9
10.9
0.2
4.7
29.6/32.2/38.2
9.0
85.6/14.4
4.9
19.3
9.5
6.9
2.6
2.8
2.6
2.6

demographic characteristics of caregivers were added as
independent variables in Model 2; and the psychological factors of caregivers (i.e., self-esteem, care burden,
depression, and anxiety) were added as independent variables in Model 3.
To examine the sequentially mediated effects of selfesteem and depression (and anxiety) in the association
between care burden and QoL, Hayes’ Process Macro
Model 6 [35] was used. In the mediation model (Fig. 2),
care burden was the independent variable. Each domain
of QoL were dependent variables. Self-esteem and psychological distress (depression and anxiety) were the first
and the second mediators, respectively. Moreover, the
demographic characteristics of PWMI and their caregivers were controlled for in the mediation model because
prior evidence has shown that they are important confounders in caregiver QoL [4, 7, 11]. The mediated effects
were tested using the bootstrapping method to determine whether they were significant. More specifically,
5,000 bootstrapping samples with bias corrected confidence intervals were generated. If the two limits of 95%
confidence interval do not cover 0, the mediated effect is
supported [35]. There were almost no missing data in the
present study (< 0.1%) and missing values were accounted
for in the data analysis by using the pairwise deletion
method. All statistical analyses were conducted using
SPSS version 26.

Results
Descriptive analysis

In total, 459 dyads of caregivers and PWMI were
recruited. Most participants were middle aged (mean
age: 50.5 years [SD ± 17.1] for PWMI and 53.3 years
[SD ± 13.5] for caregivers). Three-quarters of the caregivers were married (76%). However, less than half of PWMI
were married (48.4%). Both caregivers and PWMI had a
mean education of approximately nine years. The mean
duration of caregiving was 10.3 years (SD ± 9.0). Among
the PWMI, the diagnoses were schizophrenia (46.8%),
bipolar disorder (18.5%), and depressive disorder (34.6%).
The mean age of first treatment was 38.6 years. Half of
the PWMIs had ever been admitted to acute or chronic
psychiatric wards (50.5%) and 22% had undergone compulsory admission to a psychiatric acute ward. A quarter of PWMI had reported a previous suicide attempt or
self-harm behavior (26%). The mean scale scores for caregivers, including self-esteem, care burden, depression,
anxiety, and WHOQOL, are shown in Table 1.
Main findings in hierarchical regression analysis

of hierarchical regression models on physical health,
psychological health, social relationships, and environment QoL). The demographic and clinical characteristics
of PWMI were independent variables in Model 1; the

The results of the hierarchical regression models are
shown in Table 2. Families with lower self-esteem, higher
depression, and heavier care burden were associated with
poorer QoL in the Model 3 of the hierarchical regression

Domain1 Physical health
Model 1
Model 2
Model 3
β
t
β
t
β
t
PWMI’s demographic and illness characteristics
Age
0.18
1.85
0.10
0.66
0.06
0.53
Male
-0.12*
-2.34
-0.06
-1.12
-0.02
-0.46
(reference:
female)
-0.03
-0.35
-0.02
-0.22
-0.03
-0.49
Married,
cohabiting,
remarried
(reference:
single)
Wid-0.05
-0.73
-0.08
-1.12
-0.03
-0.66
owed,
separated,
divorced
(reference:
single)
Num- 0.16*
2.31
0.02
0.29
-0.01
-0.22
ber of
years
of
education
Bipolar 0.11*
2.09
0.09
1.64
0.05
1.21
disorder
(reference:
schizophrenia)
-0.02

-0.05

0.08

0.08

-0.84

-0.77

-0.06

-0.05

0.20** 2.89

0.09

1.70

0.08
0.00

0.26** 2.66
-0.07 -1.39

1.45 0.02

1.08 0.05

0.00
0.63

-0.02
0.18

0.51 0.02
0.03 0.04

0.64 0.05

0.89 0.04

0.93 0.04

0.64 -0.07

0.00 -0.09 -0.05
1.26

-0.05 0.03
0.37
0.73

0.72 -0.01

-0.09
0.97

-0.03
0.72

0.29 0.02

0.21 0.00
0.01
0.29

0.07
0.08

0.25 0.10

0.06
0.20

1.17 0.05

0.26*** 3.93 0.10
1.44

-0.01
0.49

0.26 0.02

0.91 0.01

1.32 0.07

0.95 0.09

1.05 0.09

0.30

1.21

1.51

1.13

0.77
0.11

Model 3
β
t

0.98 0.10
0.01
0.27

Domain4 Environment
Model 1
Model 2
β
t
β
t

0.00 0.35*** 3.58 0.14
0.13 -0.07
-0.01
1.40

Domain 3 Social relationships
Model 1
Model 2
Model 3
β
t
β
t
β
t

0.17 0.21* 2.08 0.03
1.08 -0.05 -0.02
0.94

Domain 2 Psychological health
Model 1
Model 2
Model 3
β
t
β
t
β
t

Table 2 Predictors of the WHOQOL utilizing a hierarchical regression model
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Major
depressive
disorder
(reference:
schizophrenia)
Age of
treatment
initiation
Psychiatric
hospitalization
ever
(reference:
never)
Suicidal
attempt/
behavior
ever
(reference:
never)
Compulsory
admission
ever
(reference:
never)

-0.23

0.85

-0.01

0.05

0.00

-0.02

-0.09

0.05

-0.49

0.05

0.05

-0.06

0.04

-0.05

1.31

1.47

-1.42

0.41

-0.90

0.03

-1.19

-1.61

0.04

-0.04

-0.07

-0.07

-0.01

F = 3.12***, R2 = 0.08a

0.00

-0.06

-0.10

0.00

0.00
0.64

-0.01
1.51

-0.02
1.08

0.02
0.07

Domain 2 Psychological health
0.08 1.10
0.05
0.72 0.04

F = 1.88*, R2 = 0.05a

0.10 -0.04 -0.07
0.62

-0.02 -0.03
0.22
0.33

-0.11
0.45 0.15* 2.27

0.21 -0.02 -0.09
0.20

-0.05
1.32

0.00
0.57

-0.06
1.75

-0.08
0.66

Domain 3 Social relationships
0.71 -0.09 -0.10
-0.13*
1.23
1.42

1.69 0.06

0.17 0.00

-0.13*
2.45

0.03 -0.03

F = 4.81***, R2 = 0.11a

0.09
1.02

0.08 0.01

-0.15*
1.07

0.00
0.61

1.10 0.08

0.03 0.04

-0.08
2.14

0.01
0.21

Domain4 Environment
0.05
0.64 0.01
0.14 -0.02
1.99

1.76

1.04

1.54

0.07

0.39

(2022) 22:672

F = 2.96**, R2 = 0.07a

-2.21

-0.14*

-1.43

0.14

0.54

0.05

0.02

-0.55

Domain1 Physical health
0.00
0.02
-0.04

Table 2 (continued)
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Domain1 Physical health
Caregiver’s demographic characteristics
Age
0.02
0.22
Male
0.03
0.61
(reference:
female)
Mar0.03
0.39
ried,
cohabiting,
remarried
(reference:
single)
Wid-0.13
-1.78
owed,
separated,
divorced
(reference:
single)
Num0.25*** 3.92
ber of
years
of
education
Parent
-0.07
-0.76
(reference:
others)
Spouse
-0.11
-1.34
(reference:
others)
Dura-0.01
-0.13
tion of
caregiving
(in
years)

Table 2 (continued)

-1.41
-0.49

0.96

-0.35

2.02

-0.33

-0.30

-0.33

-0.08
-0.02

0.05

-0.02

0.09*

-0.02

-0.02

-0.02

0.01
1.25

0.00
0.34

1.89 0.04
1.05 0.00

0.00

-0.15

-0.18*

0.00
0.01

-0.05
1.76

-0.14*
2.00

0.24*** 3.86 0.07

-0.09

-0.03

0.15
0.05

Domain 2 Psychological health

0.05

0.92

2.23

1.51

0.28

0.00

0.83
0.03

0.05
0.22

0.37 0.04

2.77 0.14*
-0.10*
1.17

-0.03

-0.17

-0.21*

-0.03
0.36

-0.10
1.97

-0.18*
2.35

0.23*** 3.55 0.09

-0.02

0.03

0.22**
-0.06

Domain 3 Social relationships

0.45

1.32

2.28

1.53

0.68

0.62

2.11
2.17

-0.05
1.49

0.07 0.03

3.49 0.19**
-0.05
0.37

0.72

0.48

2.91
1.24

0.00

-0.08

-0.08

0.01
0.01

-0.03
1.02

-0.04
0.87

0.22

0.43

0.59

0.31*** 5.07 0.19*** 3.56

-0.11

0.01

0.26**
-0.02

Domain4 Environment
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Domain1 Physical health
-0.02

-0.37

F = 23.24***, R2 = 0.58c, ΔR2 = 0.41
a Adjusted R2 = 0.05.
b Adjusted R2 = 0.13.
c Adjusted R2 = 0.56.
*p < 0.05, **p < 0.01, ***p < 0.001.

F = 4.18***, R2 = 0.17b, ΔR2 = 0.10
Caregiver’s self-esteem, burden and distress
Selfesteem
Care
burden
Depression
Anxiety

Primary
caregiver
(reference:
no)

Table 2 (continued)

-0.09

-1.85

-7.86
0.43***

-2.05

F = 25.55***, R2 = 0.61c, ΔR2 = 0.45
a Adjusted R2 = 0.05.
b Adjusted R2 = 0.11.
c Adjusted R2 = 0.58.
*p < 0.05, **p < 0.01, ***p < 0.001.

0.00

0.06

-0.13** 2.99
0.44*** 8.26

0.41

-0.09*

F = 3.70***, R2 = 0.16b, ΔR2 = 0.08

Domain 2 Psychological health
-0.02
0.02
0.33

0.28*** 6.62

0.25

0.20*** 4.66

0.01

0.87

F = 8.82***, R2 = 0.35c, ΔR2 = 0.23
a Adjusted R2 = 0.02.
b Adjusted R2 = 0.07.
c Adjusted R2 = 0.31.
*p < 0.05, **p < 0.01, ***p < 0.001.

0.01

0.14

2.22
-0.22** 3.23

-0.12*

0.29*** 5.26

F = 2.59***, R2 = 0.11b, ΔR2 = 0.07

Domain 3 Social relationships
-0.07
-0.04
1.26

F = 11.73***, R2 = 0.41c, ΔR2 = 0.22
a Adjusted R2 = 0.09.
b Adjusted R2 = 0.16.
c Adjusted R2 = 0.38.
*p < 0.05, **p < 0.01, ***p < 0.001.

0.09

0.25***
0.24***

0.17**

F = 4.88***, R2 = 0.20b, ΔR2 = 0.08

Domain4 Environment
-0.06
-0.03
1.16

1.52

4.81
3.68

3.34

0.61
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age, fewer years of education, and psychiatric hospitalization ever. However, these differences were diminished when the caregiver demographics were included
in Model 2, except for psychiatric hospitalization ever (β
= −0.13, p < 0.05) in the environmental domain. The following variables of caregiver demographics were related
to at least one of the low levels of QoL domains: being of
younger age, having fewer years of education, and being a
parent caregiver.
Main findings in sequential mediation model

Fig. 3 Results of sequential mediation model describing the mediator
roles of self-esteem and depression in the association between care burden and quality of life
Note: Mediated effects of the level of quality of life (comprising four domains: physical health, psychological health, social relationships, and environment) on the associations between care burden, self-esteem, and
depression. All the models used 5,000 bootstrapping resamples and controlled for people with mental illness (PWMI) diagnosis, psychiatric hospitalization, age of PWMI and caregiver, gender of PWMI and caregiver,
and education years of PWMI and caregiver. All coefficients and effects are
unstandardized coefficients/effects. All path coefficients were significant
Abbreviations: PHY = physical health; PSY = psychological health; SR = social relationships; ENV = environment.
*p < 0.05, **p < 0.01, ***p < 0.001

analysis. In addition, Model 1 of the hierarchical regression analysis showed that the following variables were
significant to at least one of the low levels of QoL
domains: caring for a family member with bipolar disorder (compared to schizophrenia), male gender, younger

The results of the sequential mediation model are presented in Fig. 3 (mediators of self-esteem and depression) and Fig. 4 (mediators of self-esteem and anxiety).
The mediation model showed that care burden had
a significant total effect on QoL in all four domains
(Tables 3 and 4). The pathway analysis of care burden,
self-esteem, depression, and QoL showed that almost all
direct associations (care burden to self-esteem, depression and QoL; self-esteem to depression, QoL; depression to QoL) were significant, except on PHY (Fig. 3).
Significant indirect effects were observed in the association between care burden and QoL via self-esteem only
(coefficient = − 0.014; 95% CI = − 0.020, − 0.008 [PHY];
coefficient = − 0.020; 95% CI = − 0.027, − 0.013 [PSY];
coefficient = − 0.017; 95% CI = − 0.025, − 0.010 [SR];
coefficient = − 0.012; 95% CI = − 0.019, − 0.006 [ENV]),
depression only (coefficient = − 0.030; 95% CI = -0.039,
− 0.022 [PHY]; coefficient = − 0.028; 95% CI =-0.036,
− 0.020 [PSY]; coefficient = − 0.014; 95% CI = − 0.021,
-0.008 [SR]; coefficient = − 0.011; 95% CI = -0.018, − 0.005
[ENV]), or self-esteem and depression sequentially
(coefficient = − 0.011; 95% CI = − 0.015, − 0.007 [PHY];
coefficient = − 0.010; 95% CI = − 0.014, − 0.006 [PSY];
coefficient = − 0.005; 95% CI = − 0.008, − 0.003 [SR]; coefficient = − 0.004; 95% CI = − 0.007, − 0.002 [ENV]). These
results indicate that self-esteem and depression were
mediators of the association between care burden and
QoL (Table 3).
In the pathway analysis of care burden, self-esteem,
anxiety, and QoL, the direct association between anxiety
and the QoL environmental domain was not significant,
while other direct associations (care burden to selfesteem, anxiety and QoL; self-esteem to anxiety, QoL;
anxiety to QoL) were significant in all four QoL domains
(Fig. 4). Significant indirect effects were observed in the
association between care burden and QoL via self-esteem
only (coefficient = − 0.019; 95% CI = − 0.026, − 0.013
[PHY]; coefficient = − 0.025; 95% CI = − 0.033, − 0.019
[PSY]; coefficient = − 0.020; 95% CI = − 0.028, − 0.013 [SR];
coefficient = − 0.015; 95% CI = − 0.022, − 0.009 [ENV]),
anxiety only (coefficient = − 0.014; 95% CI = − 0.019,
− 0.009 [PHY]; coefficient = − 0.012; 95% CI = − 0.017,
− 0.007 [PSY]; coefficient = − 0.006; 95% CI = − 0.010,
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− 0.002 [SR]; coefficient = − 0.003; 95% CI = − 0.007,
0.001 [ENV]), or self-esteem and anxiety sequentially
(coefficient = − 0.005; 95% CI = − 0.008, − 0.003[PHY];
coefficient = − 0.004; 95% CI = − 0.007, − 0.002 [PSY];
coefficient = − 0.002; 95% CI = − 0.004, − 0.001 [SR]; coefficient = − 0.001; 95% CI = − 0.003, 0.000 [ENV]). These
results indicated that self-esteem and anxiety were mediators of the association between care burden and QoL
domains, including PHY, PSY, and SR, but did not mediate care burden and ENV (Table 4).
Findings in analyses of variance

The QoL scores between groups are shown in Table 5.
The caregivers of a family member with schizophrenia had significantly lower QoL than those of a family member with bipolar or major depressive disorder
in PHY (schizophrenia < bipolar disorder, p = 0.009;
schizophrenia < major depression, p = 0.043), PSY
(schizophrenia < major depression, p = 0.023), and ENV
(schizophrenia < major depression, p = 0.002). No significant differences were found in SR between groups
(F = 1.18, p > 0.05).

Fig. 4 Results of sequential mediation model describing the mediator
roles of self-esteem and depression in the association between care burden and quality of life
Note: Mediated effects of the level of quality of life (comprising four domains: physical health, psychological health, social relationships, environment) on the associations between care burden, self-esteem, and anxiety.
All the models used 5,000 bootstrapping resamples and controlled for
diagnosis of people with mental illness (PWMI), psychiatric hospitalization,
age of PWMI and caregiver, gender of PWMI and caregiver, and education
years of PWMI and caregiver. All coefficients and effects are unstandardized coefficients/effects. All path coefficients were significant
Abbreviations: PHY = physical health; PSY = psychological health; SR = social relationships; ENV = environment.
*p < 0.05, **p < 0.01, ***p < 0.001

Discussion
Currently, there are only a few studies that have conducted pathway analysis to explain the effect of care burden on QoL among caregivers of PWMI. The result of
the present study supported the adapted stress process
model, in which care burden affected QoL in all domains
under the mediating effect of self-esteem and psychological distress. Similarly, previous studies had found that
heavy care burden contributes negatively to a caregiver’s
psychological health and social life [7, 22, 23]. Moreover,
self-esteem is an internal protective resource that can
influence subjective perceptions to events [19, 36]. Given
that QoL is defined as an individual’s subjective perceptions to life, self-esteem may have a positive relationship
with QoL in all domains, as shown in the present study.
This low self-esteem is also highly correlated with
depressive symptoms and suicidal ideation [37]. Depression and anxiety are frequently discussed together in
research due to their high comorbidity rates [22, 23, 38].
In the present study’s proposed model, depression was
directly related to lower QoL in all domains and mediated care burden to QoL. Anxiety directly related to
lower QoL and mediated care burden to QoL in PHY,
PSY, and SR but not in ENV. Other studies have reported
similar results [38, 39]. Care burden makes caregivers
more vulnerable to depression and anxiety due to several factors, such as social isolation and stigmatization
[22]. By contrast, negative and worrisome thinking patterns may lead caregivers to focus more on the negative
aspects in life. Consequently, care burden may contribute
to low QoL via depression and anxiety.
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Table 3 Results of sequential mediation model showing total, direct, and indirect effects on quality of life (depression)
Variable
Physical health
Total effect of care burden
Direct effect of care burden
Indirect effect of care burden
Total indirect effect of care burden
Indirect effect via self esteem
Indirect effect via depression
Indirect effect via self-esteem and depression
Psychological health
Total effect of care burden
Direct effect of care burden
Indirect effect of care burden
Total indirect effect of care burden
Indirect effect via self esteem
Indirect effect via depression
Indirect effect via self-esteem and depression
Social relationships
Total effect of care burden
Direct effect of care burden
Indirect effect of care burden
Total indirect effect of care burden
Indirect effect via self esteem
Indirect effect via depression
Indirect effect via self-esteem and depression
Environment
Total effect of care burden
Direct effect of care burden
Indirect effect of care burden
Total indirect effect of care burden
Indirect effect via self esteem
Indirect effect via depression
Indirect effect via self-esteem and depression

Effect

Standard error

t

p-value

-0.062
-0.008
Effect
-0.054
-0.014
-0.030
-0.011

0.006
0.006
Bootstrapping SE
0.005
0.003
0.004
0.002

-10.92
-1.39
Bootstrapping LLCI
-0.064
-0.020
-0.039
-0.015

< 0.001
0.166
Bootstrapping ULCI
-0.045
-0.008
-0.022
-0.007

-0.075
-0.018
Effect
-0.057
-0.020
-0.028
-0.010

0.006
0.006
Bootstrapping SE
0.005
0.003
0.004
0.002

-12.86
-3.16
Bootstrapping LLCI
-0.067
-0.027
-0.036
-0.014

< 0.001
0.002
Bootstrapping ULCI
-0.047
-0.013
-0.020
-0.006

-0.058
-0.022
Effect
-0.036
-0.017
-0.014
-0.005

0.005
0.006
Bootstrapping SE
0.005
0.004
0.003
0.001

-10.63
-3.59
Bootstrapping LLCI
-0.046
-0.025
-0.021
-0.008

< 0.001
< 0.001
Bootstrapping ULCI
-0.027
-0.010
-0.008
-0.003

-0.057
-0.030
Effect
-0.027
-0.012
-0.011
-0.004

0.006
0.007
Bootstrapping SE
0.005
0.003
0.003
0.001

-10.41
-4.58
Bootstrapping LLCI
-0.036
-0.019
-0.018
-0.007

< 0.001
< 0.001
Bootstrapping ULCI
-0.019
-0.006
-0.005
-0.002

Abbreviations: SE = standard error; LLCI = lower limit of confidence interval; ULCI: upper limit of confidence interval

The present study showed that caregivers of a family
member with schizophrenia generally had the poorest
QoL when compared with those caring for family members with bipolar or major depressive disorders. Findings
from the present study concurred with the accumulated evidence regarding the sociodemographic characters analyzed in the hierarchical regression model [4, 7].
Higher education and older caregivers had better QoL in
the PHY, SR, and ENV domains. These caregivers tended
to cope with stress better and search for social and financial resources. Parent caregivers had poorer QoL in PSY
and SR most likely because they suffer more from excessive loss and guilt [9]. Previous studies have reported
mixed results regarding the impact of gender on caregiver QoL [4, 7]. In the present study, male caregivers had
lower QoL scores than female caregivers in SR. Further
research into gender and caregivers in Taiwan is therefore needed.

Mental health among caregivers is an important issue.
The present study comprised a larger sample size than
previous studies and was well-structured. Consequently,
the present study provides more persuasive evidence for
current strategies that target the mental health of caregivers who look after PWMI. According to Pearlin’s model
and the modified model presented here, management
of primary stressors (i.e., care burden) and secondary
stressors (i.e., low self-esteem) could improve outcomes
(i.e., psychological distress and QoL). Interventions such
as group supportive therapies, home-based training programs, and psychoeducation have been shown to be of
benefit [40–42]. Therefore, clinicians should be aware of
the impact effect of care burden on caregivers’ own life
and should help them by implementing evidence-based
interventions.
There are some limitations in the present study. First,
mediation and hierarchical regression models were used
to understand the factors associated with caregiver QoL.
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Table 4 Results of sequential mediation model showing total, direct, and indirect effects on quality of life (anxiety)
Variable
Physical health
Total effect of care burden
Direct effect of care burden
Indirect effect of care burden
Total indirect effect of care burden
Indirect effect via self esteem
Indirect effect via anxiety
Indirect effect via self-esteem and anxiety
Psychological health
Total effect of care burden
Direct effect of care burden
Indirect effect of care burden
Total indirect effect of care burden
Indirect effect via self esteem
Indirect effect via anxiety
Indirect effect via self-esteem and anxiety
Social relationships
Total effect of care burden
Direct effect of care burden
Indirect effect of care burden
Total indirect effect of care burden
Indirect effect via self esteem
Indirect effect via anxiety
Indirect effect via self-esteem and anxiety
Environment
Total effect of care burden
Direct effect of care burden
Indirect effect of care burden
Total indirect effect of care burden
Indirect effect via self esteem
Indirect effect via anxiety
Indirect effect via self-esteem and anxiety

Effect

Standard error

t

p-value

-0.063
-0.025
Effect
-0.038
-0.019
-0.014
-0.005

0.006
0.006
Bootstrapping SE
0.004
0.004
0.003
0.001

-11.13
-4.35
Bootstrapping LLCI
-0.047
-0.026
-0.019
-0.008

< 0.001
< 0.001
Bootstrapping ULCI
-0.030
-0.013
-0.009
-0.003

-0.076
-0.035
Effect
-0.041
-0.025
-0.012
-0.004

0.006
0.006
Bootstrapping SE
0.005
0.004
0.003
0.001

-13.01
-6.00
Bootstrapping LLCI
-0.050
-0.033
-0.017
-0.007

< 0.001
< 0.001
Bootstrapping ULCI
-0.032
-0.019
-0.007
-0.002

-0.058
-0.030
Effect
-0.028
-0.020
-0.006
-0.002

0.006
0.006
Bootstrapping SE
0.004
0.004
0.002
0.001

-10.66
-5.09
Bootstrapping LLCI
-0.037
-0.028
-0.010
-0.004

< 0.001
< 0.001
Bootstrapping ULCI
-0.020
-0.013
-0.002
-0.001

-0.058
-0.039
Effect
-0.019
-0.015
-0.003
-0.001

0.006
0.006
Bootstrapping SE
0.004
0.004
0.002
0.001

-10.49
-6.22
Bootstrapping LLCI
-0.026
-0.022
-0.007
-0.003

< 0.001
< 0.001
Bootstrapping ULCI
-0.012
-0.009
0.001
0.000

Abbreviations: SE = standard error; LLCI = lower limit of confidence interval; ULCI: upper limit of confidence interval

Table 5 Comparison of quality of life scores between three mental health illnesses using analysis of variance

WHOQOL domain
Physical health
Psychological health
Social relationships
Environment

1. Schizophrenia
Mean
SD

2. Bipolar disorder
Mean
SD

3. Major depressive disorder
Mean
SD

F

Comparison

13.71
12.16
13.27
12.99

14.71
12.84
13.77
13.67

14.39
12.94
13.51
13.88

5.57**
4.13*
1.18
6.23**

2 and 3 > 1
3>1
3>1

2.61
2.69
2.64
2.46

2.66
2.91
2.46
2.53

2.62
2.86
2.66
2.61

*p < 0.05, **p < 0.01; comparisons were made using Bonferroni adjustment

However, the present study provided no evidence of
causal relationships because it utilized a cross-sectional
study design that does not consider the effect of time.
Therefore, it cannot provide evidence for causal relationships. Second, all the variables used in the present study
were assessed using self-reports. Therefore, the findings
are likely to be biased because of factors such as social
desirability and common method variance. Future studies using different methods to collect data should be

conducted to corroborate the present study’s findings.
Third, the present study did not collect any information
on comorbidities in the PWMI. Moreover, comorbidity
was not an exclusion criterion. Therefore, it is unclear
whether comorbidities could have confounded the findings. Fourth, the cohort was recruited from medical centers in southern Taiwan. Therefore, the present findings
cannot be generalized to all caregivers of PWMI in Taiwan or to caregivers from other countries and cultures.
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Conclusion
The results of the present study confirm that, for caregivers, psychological factors had a strong impact on
their QoL. Additionally, care burden influenced QoL in
all domains, and this association was mediated by selfesteem and psychological health (depression or anxiety).
Further studies are needed to confirm how these factors
impact QoL. Clinicians can use self-esteem, depression,
and anxiety as entry points to intervene and improve the
QoL among caregivers. Interventions that target family caregivers’ self-esteem and psychological distress
may attenuate the effect from care burden, and further
improve their QoL.
Abbreviations
PWMI	People with mental illness
QoL	Quality of life
RSES	Rosenberg Self-Esteem Scale
CBI	Caregiver Burden Inventory
TDQ	Taiwanese Depression Questionnaire
BAI	Beck Anxiety Inventory
WHOQOL-BREF	World Health Organization Quality of Life Instrument
Short Form
ANOVA	Analysis of variance
PHY	Physical quality of life
PSY	Psychological quality of life
SR	Social relationships quality of life
ENV	Environmental quality of life
Acknowledgements
We thank Ms. Yi-Ling Lin for her valuable contributions of data cleaning,
technical help, and submission preparation. We also thank all the staff,
especially Dr. Ching-Shu Tsai (Psychiatrist in Chang Gung Memorial Hospital),
in Chi-Mei Medical Center and Chi-Mei Hospital at Liouying, Chiayi Chang
Gung Memorial Hospital, and Kaohsiung Medical University Chung-Ho
Memorial Hospital who helped us collect the data; and all the participants
who have participated in the present study.
Authors’ contributions
WLC, CCC, JAS, and CYL made substantial contributions to the conception. All
authors designed the work. CCC, CFY, JHL, and JAS made contribution to data
acquisition. WLC and CYL analyzed the acquired data. WLC drafted the work,
and all the other authors substantively revised it. MDG was responsible for all
final revisions and editing.
Funding
This research was supported by grant CMRPG6C0161 from Chang Gung
Memorial Hospital.
Availability of data and materials
The datasets generated and/or analyzed during the current study are not
publicly available due to ethic issues involving participant’s data and privacy
but are available from the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participation
The present study was approved by three institutional review boards (IRBs),
including the Research and Ethics Review Board of Chi Mei Medical Center
(IRB number 10001–006), the Chang Gung Memorial Hospital (IRB number
100-0464B), and the Kaohsiung Medical University Hospital (IRB number
KMUH-IRB-20110066). The present study adheres to the guidance listed in the
latest version of the Declaration of Helsinki. All participants provided written
informed consent.
Consent for publication
Not applicable.

Page 14 of 15

Competing interests
The authors all reported no known financial interests or conflicts of interest in
this research.
Author details
1
Department of Psychiatry, Chi Mei Medical Center, Tainan, Taiwan
2
Department of Health Psychology, Chang Jung Christian University,
Tainan, Taiwan
3
International Gaming Research Unit, Psychology Department,
Nottingham Trent University, Nottingham, UK
4
Department of Psychiatry, School of Medicine College of Medicine,
Kaohsiung Medical University, Kaohsiung, Taiwan
5
Department of Psychiatry, Kaohsiung Medical University Hospital,
Kaohsiung, Taiwan
6
College of Professional Studies, National Pingtung University of Science
and Technology, Pingtung, Taiwan
7
Department of Psychiatry, Chi Mei Medical Center, 201 Taikang Vil,
Liuying Dist, 736 Liouying, Tainan City, Taiwan
8
Department of Psychiatry, Chang Gung Medical Foundation, Chiayi
Chang Gung Memorial Hospital, Chiayi, Taiwan
9
School of Medicine, Chang Gung University, Taoyuan, Taiwan
10
Department of Nursing, Chang Gung Institute of Technology, Taoyuan,
Taiwan
11
Institute of Allied Health Sciences, College of Medicine, National Cheng
Kung University, Tainan, Taiwan
12
Department of Occupational Therapy, College of Medicine, National
Cheng Kung University, Tainan, Taiwan
13
Department of Public Health, College of Medicine, National Cheng
Kung University, Tainan, Taiwan
14
Biostatistics Consulting Center, National Cheng Kung University
Hospital, College of Medicine, National Cheng Kung University, Tainan,
Taiwan
15
Department of Nursing, School of Health and Welfare, Jönköping
University, Jönköping, Sweden
16
Institute of Allied Health Sciences, Departments of Occupational
Therapy and Public Health, and Biostatistics Consulting Center, College of
Medicine, National Cheng Kung University Hospital, National Cheng Kung
University, 1 University Rd, 701401 Tainan, Taiwan
Received: 27 June 2022 / Accepted: 4 October 2022

References
1. Sadock BJ, Sadock VA, Ruiz P. Kaplan & Sadock’s synopsis of psychiatry: Behavioral sciences/clinical psychiatry. 11th ed. Philadelphia: Wolters Kluwer; 2015.
2. Hill H, Killaspy H, Ramachandran P, Ng RMK, Bulman N, Harvey C. A structured
review of psychiatric rehabilitation for individuals living with severe mental
illness within three regions of the Asia-Pacific: Implications for practice and
policy. Asia Pac Psychiatry. https://doi.org/10.1111/appy.12349.
3. WHOQOL Group. Development of the World Health Organization
WHOQOL-BREF quality of life assessment. The WHOQOL Group Psychol Med.
1998;28(3):551–8. https://doi.org/10.1017/s0033291798006667.
4. Lima-Rodriguez JS, de Medina-Moragas AJ, Fernandez-Fernandez MJ, LimaSerrano M. Factors associated with quality of life in relatives of adults with
serious mental illness: A systematic review. Community Ment Health J. 2022.
https://doi.org/10.1007/s10597-022-00948-4.
5. Rhee TG, Rosenheck RA. Does improvement in symptoms and quality of life
in chronic schizophrenia reduce family caregiver burden? Psychiatry Res.
2019;271:402–4. https://doi.org/10.1016/j.psychres.2018.12.005.
6. Ukpong D, Ibigbami O. Correlates of quality of life in caregivers of patients
with schizophrenia and bipolar affective disorder: A study from southwestern Nigeria. Turk Psikiyatri Derg. 2021;32(1):26–32. https://doi.org/10.5080/
u25125.
7. Hsiao CY, Lu HL, Tsai YF. Caregiver burden and health-related quality of life
among primary family caregivers of individuals with schizophrenia: a crosssectional study. Qual Life Res. 2020;29(10):2745–57. https://doi.org/10.1007/
s11136-020-02518-1.
8. Cohen M, Lima A, Silva CPA, Miguel S, Fleck MPA. Quality of life of
family primary caregivers of individuals with bipolar disorder and

Cheng et al. BMC Psychiatry

9.

10.

11.

12.

13.

14.

15.
16.

17.
18.
19.

20.
21.
22.

23.

24.
25.

(2022) 22:672

schizophrenia in south of Brazil. Int J Soc Psychiatry. 2021. https://doi.
org/10.1177/00207640211006737.
Young L, Murata L, McPherson C, Jacob JD, Vandyk AD. Exploring the experiences of parent caregivers of adult children with schizophrenia: A systematic
review. Arch Psychiatr Nurs. 2019;33(1):93–103. https://doi.org/10.1016/j.
apnu.2018.08.005.
Ribé JM, Salamero M, Pérez-Testor C, Mercadal J, Aguilera C, Cleris M. Quality
of life in family caregivers of schizophrenia patients in Spain: Caregiver characteristics, caregiving burden, family functioning, and social and professional
support. Int J Psychiatry Clin Pract. 2018;22(1):25–33. https://doi.org/10.1080/
13651501.2017.1360500.
Hsiao CY, Lu HL, Tsai YF. Association between mutuality and health-related
quality of life in patient-caregiver dyads living with schizophrenia. Int
J Environ Res Public Health. 2021;18(5):2438. https://doi.org/10.3390/
ijerph18052438.
Ullrich A, Ascherfeld L, Marx G, Bokemeyer C, Bergelt C, Oechsle K. Quality of
life, psychological burden, needs, and satisfaction during specialized inpatient palliative care in family caregivers of advanced cancer patients. BMC
Palliat Care. 2017;16(1):31. https://doi.org/10.1186/s12904-017-0206-z.
Geng HM, Chuang DM, Yang F, Yang Y, Liu WM, Liu LH, et al. Prevalence and
determinants of depression in caregivers of cancer patients: A systematic
review and meta-analysis. Med (Baltim). 2018;97(39):e11863. https://doi.
org/10.1097/MD.0000000000011863.
Grover S, Kate N, Chakrabarti S, Avasthi A. Positive aspects of caregiving and its correlates among caregivers of bipolar affective disorder.
East Asian Arch Psychiatry. 2017;27(4):131–41. https://doi.org/10.3316/
informit.345429412191232.
Stanley S, Balakrishnan S, Ilangovan S. Psychological distress, perceived
burden and quality of life in caregivers of persons with schizophrenia. J Ment
Health. 2017;26(2):134–41. https://doi.org/10.1080/09638237.2016.1276537.
Perpina-Galvan J, Orts-Beneito N, Fernandez-Alcantara M, Garcia-Sanjuan S,
Garcia-Caro MP, Cabanero-Martinez MJ. Level of burden and health-related
quality of life in caregivers of palliative care patients. Int J Environ Res Public
Health. 2019;16(23):4806. https://doi.org/10.3390/ijerph16234806.
Pearlin LI, Mullan JT, Semple SJ, Skaff MM. Caregiving and the stress process:
An overview of concepts and their measures. J Gerontol. 1990;30(5):583–94.
https://doi.org/10.1093/geront/30.5.583.
Barbe C, Jolly D, Morrone I, Wolak-Thierry A, Drame M, Novella JL, et al. Factors associated with quality of life in patients with Alzheimer’s disease. BMC
Geriatr. 2018;18(1):159. https://doi.org/10.1186/s12877-018-0855-7.
Sarubin N, Goerigk S, Padberg F, Ubleis A, Jobst A, Erfurt L, et al. Self-esteem
fully mediates positive life events and depressive symptoms in a sample of
173 patients with affective disorders. Psychol Psychother. 2020;93(1):21–35.
https://doi.org/10.1111/papt.12205.
Pudelewicz A, Talarska D, Baczyk G. Burden of caregivers of patients with
Alzheimer’s disease. Scand J Caring Sci. 2019;33(2):336–41. https://doi.
org/10.1111/scs.12626.
Hu P, Yang Q, Kong L, Hu L, Zeng L. Relationship between the anxiety/depression and care burden of the major caregiver of stroke patients. Medicine.
2018;97(40):e12638. https://doi.org/10.1097/md.0000000000012638.
Vadher S, Desai R, Panchal B, Vala A, Ratnani IJ, Rupani MP, et al. Burden of
care in caregivers of patients with alcohol use disorder and schizophrenia
and its association with anxiety, depression and quality of life. Gen Psychiatr.
2020;33(4):e100215. https://doi.org/10.1136/gpsych-2020-100215.
Pio TMT, Prihanto JB, Jahan Y, Hirose N, Kazawa K, Moriyama M. Assessing burden, anxiety, depression, and quality of life among caregivers of hemodialysis
patients in indonesia: A cross-sectional study. Int J Environ Res Public Health.
2022;19(8). https://doi.org/10.3390/ijerph19084544.
Rosenberg M. Rosenberg Self-Esteem Scale. J Relig Health [Database record].
APA PsycTests. 1965. https://doi.org/10.1037/t01038-000.
Silber E, Tippett JS. Self-esteem: Clinical assessment and measurement
validation. Psychol Rep. 1965;16(3_suppl):1017–71. https://doi.org/10.2466/
pr0.1965.16.3c.1017.

Page 15 of 15

26. Byrne BM. Investigating measures of self-concept. Meas Eval Couns Dev.
1983;16(3):115–26. https://doi.org/10.1080/00256307.1983.12022344.
27. Wu PH, Lai YC, Shih C-L. Evaluation of the Rosenberg Self-Esteem Scale using
the rating scale model. Psychol Test. 2013;60:263–89.
28. Novak M, Guest C. Application of a multidimensional Caregiver Burden
Inventory. Gerontologist. 1989;29(6):798–803. https://doi.org/10.1093/
geront/29.6.798.
29. Chou KR, Jiann-Chyun L, Chu H. The reliability and validity of the Chinese version of the Caregiver Burden Inventory. Nurs Res. 2002;51(5):324–31. https://
doi.org/10.1097/00006199-200209000-00009.
30. Lee Y, Yang MJ, Lai TJ, Chiu NM, Chau TT. Development of the Taiwanese
Depression Questionnaire. Chang Gung Med J. 2000;23(11):688–94. https://
www.ncbi.nlm.nih.gov/pubmed/11190378.
31. Lee Y, Lin PY, Hsu ST, Cing-Chi Y, Yang LC, Wen JK. Comparing the use of the
Taiwanese Depression Questionnaire and Beck Depression Inventory for
screening depression in patients with chronic pain. Chang Gung Med J.
2008;31(4):369–77. https://www.ncbi.nlm.nih.gov/pubmed/18935795.
32. Beck AT, Epstein N, Brown G, Steer R. A. An inventory for measuring clinical
anxiety: Psychometric properties. J Consult Clin Psychol. 1988;56(6):893.
https://doi.org/10.1037/0022-006X.56.6.893.
33. Che H-H, Lu M-L, Chen H-C, Chang S-W, Lee Y-J. Validation of the Chinese
Version of the Beck Anxiety Inventory. J Formos Med Assoc. 2006;10:447–54.
https://doi.org/10.6320/fjm.2006.10(4).05.
34. Yao G, Chung CW, Yu CF, Wang JD. Development and verification of validity
and reliability of the WHOQOL-BREF Taiwan version. J Formos Med Assoc.
2002;101(5):342–51. https://www.ncbi.nlm.nih.gov/pubmed/12101852.
35. Hayes AF. PROCESS: A versatile computational tool for observed variable
mediation, moderation, and conditional process modeling. In: University of
Kansas, KS[White Paper]. 2012. http://www.afhayes.com.
36. Zhao X, Zhang W, Su Y, Song Y, Si H, Zhu L. Death anxiety, self-esteem, and
health-related quality of life among geriatric caregivers during the COVID-19
pandemic. Psychogeriatrics. 2022;22(2):236–42. https://doi.org/10.1111/
psyg.12807.
37. Castro NB, Lopes MVO, Monteiro ARM. Low chronic self-esteem and
low situational self-esteem: A literature review. Rev Bras Enferm.
2020;73(1):e20180004. https://doi.org/10.1590/0034-7167-2018-0004.
38. Ranjan R, Nath S, Sarkar S. Association between depression, anxiety and
quality of life among patients with diabetes mellitus and/or hypertension in a tertiary care railway hospital in India: A cross-sectional study.
Indian J Psychiatry. 2020;62(5):555–8. https://doi.org/10.4103/psychiatry.
IndianJPsychiatry_794_19.
39. Brajer-Luftmann B, Mardas M, Stelmach-Mardas M, Lojko D, Batura-Gabryel
H, Piorunek T. Association between anxiety, depressive symptoms, and
quality of life in patients undergoing diagnostic flexible video bronchoscopy. Int J Environ Res Public Health. 2021;18(19). https://doi.org/10.3390/
ijerph181910374.
40. Chou KR, Liu SY, Chu H. The effects of support groups on caregivers of
patients with schizophrenia. Int J Nurs Stud. 2002;39(7):713–22. https://doi.
org/10.1016/s0020-7489(02)00013-5.
41. Kuo LM, Huang HL, Liang J, Kwok YT, Hsu WC, Su PL, Shyu YL. A randomized
controlled trial of a home-based training programme to decrease depression
in family caregivers of persons with dementia. J Adv Nurs. 2017;73(3):585–98.
https://doi.org/10.1111/jan.13157.
42. Chen LF, Liu J, Zhang J, Lu XQ. Non-pharmacological interventions for
caregivers of patients with schizophrenia: A meta-analysis. Psychiatry Res.
2016;235:123–7. doi:https://doi.org/10.1016/j.psychres.2015.11.037.

Publisher’s Note

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

