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Abstract
So far, liver transplantation (LT) has become the most effective way to treat end-stage liver-related diseases. As we all know, a stable
caregiver is crucial to LT recovery. However, compared with LT patients, few studies were focused on LT caregivers.
This study aimed to describe the quality of life (QoL), care burden, and their related factors in caregivers of LT patients in Shanghai,

China.
We collected 225 liver transplanted patients and their corresponding caregivers’ social demographic and medical information;

meanwhile, we assessed 225 LT recipients’ caregivers’ life quality; by using Caregiver Quality of Life Index-Liver Transplantation in
Chinese version (CQOLC-LT), Zarit caregiver burden inventory in Chinese version (ZBI) was used to access the care burden. Self-
Rating Anxiety Scale (SAS) and Center for Epidemiological Survey-Depression Scale (CES-D) were used to assess caregivers’
anxiety and depression status. For physical assessment, we used Fatigue Scale-14 (FS-14). Logistic regression analysis was
performed to identify clinical factors influencing QOL of LT primary caregivers.
The QoL of LT caregiver was not optimistic; the care burden on caregiver was still heavy. In particular, most caregivers experienced

mild to moderate mental health disorders.
In general, our findings emphasized the importance of assessment of physical and mental health in primary caregivers during

overall process.

Abbreviations: CES-D = Epidemiological Survey-Depression Scale, CQOLC-LT = Caregiver Quality of Life Index-Liver
Transplantation, FS-14 = Fatigue Scale-14, LT = liver transplantation, QoL = quality of life, SAS = Self-Rating Anxiety Scale, ZBI =
Zarit caregiver burden inventory.
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1. Introduction

With the steady improvements in medical technique of organ
transplantation and patients’ survival rate over the past 2
decades, liver transplantation (LT) has become an effective and
optional therapy for many patients who have end-stage liver
disease.[1] It is undeniable that although LT can increase the
patient’s quality of life,[2,3] it often causes chaos in the patients’
internal balance.[4] In addition, in the post-transplant stage,
patients’ survival rate depends on a lifelong immunosuppressant
treatment. The LT recipients should follow strict medical and
self-management program to avoid severe medical complications
after LT, such as reaction of rejection.[5] Therefore, a caregiver
plays an important role in a transplant patient’s health care
during the whole recovery process. Actually, in most transplant
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centers, the LT recipients were requested to have a caregiver to
provide care for them through the transplant process, as it can
strengthen the information to patients and effectively help them
in caregiving process, which could contribute to treatment.[6]

According to the research by Chen et al,[4] caregivers offered
company during medical treatment, food preparation, massage,
daily assistance, medical care, and psychological support. LT is a
very stressful process, which must be faced by the patients and
their families.[2,7] Thus, accepting the responsibility to take care
of LT recipients is not an easy work, and many caregivers
experience emotional challenges, for instance anxiety, depres-
sion, and caregiver burden.[1,8] Several studies have shown that
poor relatives’ status can place liver patients’ mental health and
quality of life at risk.[9] As such, acting as a primary caregiver
becomes an ever-increasing challenge for family members.
Most studies in this field focused on LT recipients’ quality of

life and mental health. Nevertheless, during this period, the
primary caregivers were also influenced by providing emotional
and day-to-day support to patients,[10] and depression among
primary caregivers is high.[11,12] On the basis of these, the aim of
our study was to explore the quality of life and care burden in
primary caregivers and its related factors.
2. Materials and methods

2.1. Participants and procedure

A cross-sectional observational study was performed among
outpatient and inpatient in LT primary caregivers from July 2014
to October 2015, with convenience sampling method from the
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Table 1

characteristics of LT patients and their primary caregiver.

Caregivers Patients

Gender
Male 55 (24.4%) 173 (76.9%)
Female 170 (75.6%) 52 (23.1%)

Age, y 51.71±12.54 56.43±9.85
≥18 to 40 50 (22.2%) 15 (6.6%)
≥ 41 to 60 113 (50.2%) 123 (54.7%)
≥ 61 62 (27.6%) 87 (38.7%)

Occupation status
On board 86 (38.2%) NA
Jobless 139 (61.8%) NA

Cope with?
Yes 110 (48.9%) 122 (54.2%)
No 115 (51.1%) 103 (45.8%)

Relationship
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Zhongshan Hospital of Fudan University, Huashan Hospital of
Fudan University, and post-LT patient club in Shanghai, China.
The sociodemographic andmedical data of patients and caregivers
were obtained. Then, inclusion and exclusion criteria were taken
into consideration. The inclusion criteria were must being of adult
age in both patients and caregivers; primary caregiver, which
means family members who provided the major care and spent the
longest time in daily care for patients; with no problem in
understanding the evaluation instruments; and voluntary to
participate in the study and sign the informed consent format.
Caregivers with mental or cognitive disorders were excluded. On
the basis of these criteria, initially, 240 LT caregivers were enrolled
in this study; 15 subjects did not finish the questionnaire. At last,
225 LT primary caregivers were finally evaluated.
The Ethic Committee of School of Nursing, Fudan University

approved the implementation of this investigation.
Spouse 177 (78.7%) NA
Children 33 (14.7%) NA
Parents 9 (4.0%) NA
Friends 1 (0.4%) NA
Other 5 (2.2%) NA

Inpatient economy resource
Insurance NA 19 (8.5%)
Partial insurance NA 131 (58.2%)
Pay by self NA 75 (33.3%)

Economic burden
Mild NA 5 (2.2%)
Moderate NA 71 (31.6%)
Severity NA 149 (66.2%)

Medical history
Yes NA 121 (46.2%)
No NA 104 (53.8%)

Co-caregiver
Yes 96 (42.7%) NA
2.2. Instruments

The questionnaire was fulfilled by the subjects themselves and
covered sociodemographic characteristics, which included rela-
tionship with patient, caregivers’ age, gender, occupation status,
etc. We used Caregiver Quality of Life Index-Liver Transplanta-
tion (CQOLC-LT) in Chinese version to access LT caregivers’
QOL; this inventory consists of 35 items in 5 dimensions.[13]

Zarit caregiver burden inventory in Chinese version (ZBI)[14] was
used to access the care burden. The Chinese version of ZBI is a 22-
item structured scale including 2 dimensions of personal strain
and role strain. Other scales included Self-Rating Anxiety Scale
(SAS) and Center for Epidemiological Survey-Depression Scale
(CES-D) to evaluate mental health. For physical assessment, we
used Fatigue Scale-14 (FS-14).
No 129 (57.3%) NA

NA = no applicable.
2.3. Statistics analysis

Database was established with Epidata 3.1 (The EpiData
Association, Odense, Denmark), and data were analyzed using
the SAS 22.0 (SAS Institute Inc. North Carolina University)
statistic program. For parametric variables, differences between
the 2 groups were analyzed using the independent samples t tests.
One-way analysis of variance (ANOVA) was used to test the
differences between more than 2 groups. Statistical relationships
between variables were determined with Pearson correlation
analysis. For example, the correlations of anxiety, depression,
and social support with caregiver burden were identified using
this method.
For nonparametric variables, the Mann–Whitney U test was

applied for comparisons between 2 groups and the Kruskal–
Wallis Test was performed to determine multigroup differences.
Statistical relationships between variables were determined with
Spearman correlation analysis. It was performed to identify
whether caregiver burdenwas correlatedwith occupation and the
relationship between caregiver and their patient. Multiple
regression analysis was used for multivariate analysis. A P value
of .05 was considered statistically significant.

3. Results

3.1. Description of primary caregiver and patient social
demographics

Table 1 displayed the sociodemographic data of the primary
caregivers of patients. Mean age of the caregivers was 51.71±
12.54 years, while mean age of patients was 56.43±9.85 years.
2

Among these 225 subjects, just over 60% caregivers were jobless.
Roughly 50% patients and caregivers reflected they could cope
with LT. There was a remarkable difference in gender
distribution; caregivers were mainly female and patients were
male, and most of them had husband–wife relationship,
accounting for nearly 80% of them. Medical resources normally
came from partial insurance; in other words, families paid
medical expense partially by themselves, and the rest was paid by
the government, which accounts for 58.2%. Over half of LT
families bear sever economic burden (66.2%). Nearly half
(46.2%) of patients had medical history, and most of them were
hepatitis B. Most of the caregivers had no other caregivers to help
them look after the LTRs; the percentage was 57.3%.
3.2. Factors associated with primary caregiver’s quality of
life

Tables 2 and 3 described the factors associated with primary
caregiver’s quality of life. No matter for the caregivers or patients,
coping with or not has a significant difference in the 2 groups
(P= .007). For caring time last for 2 to 4 years, the QoL score was
significantly lower than theother2 groups (98.8±15.08,P= .016).
For those caregivers who care patients with medical history,QoL
score was lower than that care patients without medicial history
(P= .033). The caregivers had better score of QoL when medical
costwas paid by insurance (112.7±11.96,P= .039). In particular,



Table 2

Social-demographic factors associated with primary caregiver’s quality of life (n=225).

Caregiver’s QoL score Disruptiveness Burden Social support Patients disease status

n mean±SD F/t/x2 P Mean±SD F/t/x2 P Mean±SD F/t/x2 P Mean±SD F/t/x2 P Mean±SD F/t/x2 P

Caregivers
Coping
No 115 102.4 (13.59) �2.742 .007 41.6 (8.01) �1.319 .189 13.1 (3.93) �2.899 .004 21.2 (4.71) �1.735 .084 14.1 (2.90) �2.551 .011
Yes 110 107.7 (15.42) 43.1 (8.44) 14.7 (3.91) 22.3 (4.65) 15.1 (3.17)

Caring time, y
0∼1 36 103.7 (12.46) 4.245 .016 42.5 (6.28) 3.702 .026 13.4 (4.00) 5.542 .004 23.1 (4.37) 1.722 .181 12.8 (3.55) 1.589 <.001
2∼4 34 98.8 (15.08) 38.9 (9.08) 12.0 (3.85) 21.3 (4.82) 13.4 (2.52)
≥5 155 106.6 (14.83) 43.0 (8.30) 14.4 (3.90) 21.6 (4.73) 15.3 (2.82)

Patients
Medical history
No 121 106.9 (14.69) 2.148 .033 42.9 (8.39) 1.068 .287 14.5 (3.84) 2.671 .008 22.2 (4.54) 1.351 .178 14.6 (2.98) 0.148 .833
Yes 104 102.7 (14.51) 41.7 (8.05) 13.1 (4.04) 21.3 (4.87) 14.6 (3.18)

Coping
No 122 102.7 (14.53) �2.560 .011 41.2 (8.30) �2.323 .021 13.2 (3.76) �2.985 .003 21.9 (4.40) 0.473 .657 14.1 (2.95) �2.889 .004
Yes 103 107.7 (14.57) 43.7 (7.99) 14.7 (4.09) 21.6 (5.06) 15.2 (3.11)

Inpatient economy resource
Insurance 19 112.7 (11.96) 3.281 .039 47.7 (6.01) 4.882 .008 15.7 (3.16) 2.559 .080 20.7 (5.46) 1.184 .308 16.1 (3.20) 3.132 .046
Partial insurance 131 103.6 (14.46) 41.5 (8.33) 13.5 (4.10) 21.6 (4.53) 14.7 (2.89)
Pay by self 75 105.4 (15.35) 42.4 (8.11) 14.0 (3.87) 2.4 (4.79) 14.1 (3.25)

Economic burden
Mild 5 112.2 (6.42) 5.921 .003 47.6 (5.32) 6.331 .002 16.6 (3.66) 8.229 .000 22.5 (3.16) 0.006 .994 15.2 (2.49) 1.117 .329
Moderate 71 109.4 (14.01) 44.8 (7.40) 15.2 (3.48) 21.8 (4.96) 15.0 (2.80)
Severity 149 102.6 (14.75) 41.0 (8.39) 13.1 (4.04) 21.8 (4.64) 14.4 (3.20)

The degree of mastering LT knowledge
0∼3 37 99.9 (12.79) 3.830 .023 41.0 (7.36) 0.693 .501 12.7 (3.88) 2.936 .055 20.9 (5.54) 1.559 .213 13.7 (3.33) 2.413 .029
4∼6 115 104.7 (15.43) 42.3 (8.67) 13.8 (4.03) 21.6 (4.37) 14.6 (3.14)
7∼9 73 108.0 (13.91) 43.0 (7.97) 14.6 (3.85) 22.5 (4.72) 15.1 (2.75)
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having mild or moderate economic burden was associated with
better QoL of caregivers in univariate analysis (P= .003), and
patients who had more LT relative knowledge, their caregivers’
QoL scored higher than the other group (P= .023). Severity care
burden, anxiety, and depression were associated with lower QoL
score (P= .001); the results are reflected in Table 3.

3.3. Multiple regression analysis on the factors associated
with quality of life

In the multiple regression analysis, LT families’ economic burden
[standard partial regression coefficients (sb)=1.777, P= .001],
Table 3

Psychosocial factors associated with primary caregiver’s quality of l

Caregiver’s QoL score Disruptiveness

n Mean±SD x2 P Mean±SD x2 P Mean

Care burden
None 76 114.0 (14.81) 66.434 .000 46.6 (8.91) 68.891 .000 16.6
Mild 105 103.8 (9.67) 42.2 (5.67) 13.4
Moderate 37 94.5 (14.31) 36.5 (6.60) 10.7
Severity 7 80.6 (8.60) 27.6 (5.16) 8.4

Anxiety
Normal 169 108.9 (12.84) 31.156 .000 44.3 (7.55) 29.858 .000 14.4
Mild 43 98.2 (15.20) 38.7 (8.31) 12.9
Moderate 10 97.7 (14.21) 38.9 (7.25) 13.2
Severity 3 81.3 (19.22) 31.0 (11.00) 9.3

Depression
Normal 113 111.0 (13.25) 43.393 .000 45.5 (7.55) 40.628 .000 14.7
Probably 36 101.8 (10.66) 39.8 (7.40) 13.4
Surely 76 97.6 (14.76) 38.8 (7.85) 12.9

3

caregivers occupation (sb=0.379, P= .002), medical history
(sb= -5.059, P= .007), coping or not (sb=1.878, P= .0029) were
independent factors associated with QoL of caregivers (Table 4).
4. Discussion

The primary caregiver plays a critical role no matter in the pre- or
post-LT process.[12,15] The notable finding in this study is the
heavy financial burden of medical-related expenses for LT
patients; this situation happened particularly in families with
lower income. The main reason is that the surgery itself is very
ife (n=225).

Burden Social support Patients disease status

±SD x2 P Mean±SD x2 P Mean±SD x2 P

(3.69) 71.144 .000 22.5 (4.83) 2.054 .561 15.5 (2.93) 20.514 .000
(2.76) 21.2 (4.61) 14.6 (3.03)
(3.91) 21.8 (5.02) 13.3 (2.90)
(2.64) 22.1 (2.12) 11.9 (2.03)

(3.83) 8.737 .014 22.6 (4.28) 15.500 .021 14.9 (2.74) 2.801 .423
(3.99) 20.5 (5.24) 14.2 (3.49)
(4.27) 19.6 (4.85) 14.2 (3.49)
(4.51) 17.3 (3.05) 12.3 (5.77)

(4.03) 10.246 .006 23.3 (4.30) 30.736 .000 15.0 (2.75) 4.565 .102
(3.35) 21.4 (4.54) 13.8 (2.77)
(3.99) 19.6 (4.54) 14.4 (3.57)
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Table 4

Multiple regression analysis on the factors associated with quality of life.

Non-standardized coefficients

B SE b T P

Constant 115.756 6.693 17.296 < .001
Economic burden �5.932 1.777 �0.212 �3.339 .001
Occupation 1.177 0.379 0.196 3.108 .002
Medical history �5.059 1.856 �0.172 �2.726 .007
Coping 4.976 1.878 0.169 2.650 .009

SE = standard error.
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expensive; meanwhile, the immunosuppressive agents are
another expenditure after LT, due to the challenges from the
tremendous pressure on follow-up medical care and ethical
concerns.[16] On the contrary, most patients’ primary caregivers
in this project were middle aged. They bear heavy financial
burden from taking care of the young and the old. For most of the
time, primary caregivers have to suspend their own career to look
after their loved ones, and this result was similar with the one by
Chen et al.[17] Nevertheless, losing financial resources probably
increases the challenges that these caregivers face.[18]

Our results showed that patient’s primary caregivers were
mainly their spouse. This phenomenonmaybe because of Chinese
traditional views that female have the obligation to take over the
caring tasks. The caregivers expressed their desire to participate
in presentations and discussions on how to help their lover get
through the ordeal. Our study also showed that caregivers who
grasped more knowledge about LT would feel less anxious and
depressed, as they knew how to handle daily tasks as well as some
emergency situations. Moreover, knowing the information needs
of caregivers is also essential to plan teaching-learning strategies
to patients and families in liver transplant programs.[19]

LT has been described as a complex and sophisticated process
with reduction of QOL of patients.[20] Sometimes, patients still
required early readmission after their initial hospital dis-
charge.[21] What should be demonstrated is that caregiver’s
impaired health status and/or poor quality of life can affect the
quality of care that he or she provides to the patient.[22] In this
study, mean scores of caregivers was 14.73±104.98, which
means the quality of life of the caregiver was higher than
predicted and the scores were similar with the original scale.[23]

This phenomenon happened maybe because the subjects in this
study came from outpatient department, the patients were in a
stable condition, and caregivers knew how to deal with daily
tasks after LT.
Our study showed that caring time differences had a statistical

significance among LTR caregivers. It is interesting to note that
care time for 2 to 4 years got the lowest scores. Just as researchers
reported that QoL of caregivers can be affected through
neglecting their own needs for the benefit of patient over time.[1]

Consistent with previous study,[24] our investigation also
indicated that caregivers who suffered from severe care burden,
dubious, and clinical levels of anxiety and depression had poor
life quality. While there were also reported that caring transplant
patients may bring benefits to caregivers, for instance caregivers
may feel useful and needed, or they could discovery their inner
strength from daliy caring, and at the same time developing a new
life perspective.[10,25]

The average score for care burden in this study sample was
27.25±15.12, which shows mild symptoms in this group. It
should be stressed that those caregivers who bear heavy financial
4

burden always have severe care burden. In addition, caregiver in
husband–wife relationship scored the highest, which indicated
that primary caregivers who are the spouse of the patients needed
more support. In general, LTR should better have more than 1
caregiver; only in this way, other caregivers can assist primary
caregiver for a short time, and then primary caregiver can take a
rest, seek temporary respite and release their care burden to some
degree.
Caring for a solid-organ transplant recipient may result in a

greater feeling of loss of control than caring for patients with
other diseases such as cancer; due to the postoperative condition,
treatment of LT patients generally does not involve scheduled
events.[26] As reported above, a decline in caregiver mental health
is especially important because caregivers may become unable to
care for their chronically ill relative if significant burden and
associated health impairments occur.[18] And if the postoperation
condition is not as expected, the primary caregiver can easily
become a target of blame because he or she was the decision
maker and the care provider.[27] Our study indicated that nearly
one half caregivers had mild to moderate anxiety and depression
symptoms. Thus, early detection of caregiver distress and
adjustment challenges may be helpful for both patients and
caregivers.[12] Professionals could offer caregivers timely support
to help them overcome obstacles, such as encouraging them to
participate in transplantation groups, to use more positive coping
skills, even giving them access to these resources during the
patients’ regularly scheduled clinic visits.[24] These are effective
ways in reducing psychological distress.
Another paper reported that anxiety and depression were

related to waiting period for liver transplant, as the waiting time
is a process of experiencing confinement,[28] which should be
taken into consideration.
It takes incredible investment of time and energy for caring

LTR. Our findings, which are comparable to the results of caring
for a chronically sick patient, may increase the risk of sleep
disorder,[29] thus leading to the feeling of tired.
Our study has some clinical implications. These results

demonstrated the importance of physical and psychical interven-
tion once the decision of doing LT is made, and should be both in
patients and caregivers. In addition, according to our research,
LT-related knowledge is rarely acquired from professionals, such
as nurse. Nevertheless, till now, little information has been
available for the organ transplant health professionals, especially
for nurses in mainland China.[17] It is also reported that nurses
need to acknowledge that the patient’s family members often
have firsthand knowledge of patients’ preferences and can make
an important contribution to their care.[30] Findings of this
project will raise clinical professionals attention to LTR families,
thus motivating them to take specific measures to support LTR
primary caregivers and should vary depending on different
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stages, at last, relieving caregivers’ care burden and stress and
improving their life satisfaction.
In addition, this study has some strengthens that should be

noted. In our study, we investigated the primary caregivers’ living
status comprehensively. We used revised CQOLC-LT question-
naire to investigate the QoL of caregiver for the first time.
Another aspect to be considered was that this study evaluated the
largest number of caregivers of liver transplant recipients in
China according to current researches, which means, our sample
size was adequate, and at the same time, had good statistical
power for analysis.
However, this study has limitations and should be considered

in the further researches. This was a cross-sectional investigation,
caregivers’ experience may change over time, although a paper
reported that caregivers caregiving strain and mood disturbances
are just as prominent in the months and years following LT as
they were during the pre-LT waiting-period.[15] Second, most of
the subjects came from outpatient department, patients health
status often tend to be stable, and we recommended that
following research can add more inpatients. What is more, as this
project was done in Shanghai, where the education level,
economic, and living standards are higher than other districts
in China, their experiences may not be identical to those having
different backgrounds.
In general, the main contribution of this study is that we

highlighted the necessities that health care professionals should
pay more attention on LT caregivers’ physical and mental health,
adopt effective measures to help them to face the challenges that
occurred during LT recovery process, step by step, and improve
their quality of life to the best.
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