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Background: The care ability of caregivers markedly impacts the patient’ s quality of life and such ability may be influenced
by various factors. This study aimed to explore the factors affected the care ability of caregivers for hemodial-
ysis patients.

Material/Methods: This cross-sectional study involved 271 caregivers of hemodialysis patients. Various basic sociodemographic
data of patients and caregivers were collected using questionnaires. The care abilities of caregivers were eval-
uated by the Caregiver Task Inventory (CTI). Univariate and multivariate linear regression analyses were used
to identify the independent factors associated with the care ability of caregiver. The independent samples t test
was used to further explore the impact of the independent factors on caregiver’s care ability.

Results: The mean age was 54.88+10.73 years for the patients and 44.68+15.22 years for the caregivers. Among the
271 hemodialysis patients, 59.04% were male. Multivariate regression analysis showed that female caregivers
(standardized B=-0.140, P=0.002), lived with patients (standardized p=-0.381, P<0.001), high annual income
of caregivers (standardized f=-0.281, P<0.001), receiving caregiving training (standardized p=-0.183, P<0.001),
and patients without other chronic diseases (standardized $=0.200, P<0.001) were associated with better care
abilities of caregivers.

Conclusions: The gender and annual income of caregivers, receiving caregiving training, cohabitation with patient, and oth-
er concurrent chronic diseases of patients were the independent influencing factors for the care ability of care-
givers for hemodialysis patients. Our study emphasized the necessity of implementing comprehensive socio-
economic and educational support to improve the care ability of caregivers.

Keywords: Caregivers ¢ Patient Acceptance of Health Care ¢ Renal Dialysis

Full-text PDF: https://www.medscimonit.com/abstract/index/idArt/940711

%2745 %3 M‘E’IZ %41

Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be
made by its manufacturer, is not guaranteed or endorsed by the publisher

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
e940711-1 [ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)




CLINICAL RESEARCH

Background

Huang ). et al:
Ability of caregivers to care for hemodialysis patients
© Med Sci Monit, 2023; 29: €940711

Material and Methods

A caregiver is anyone who provides assistance and support to
an individual in need due to chronic illness, disability, or age-
related conditions [1,2]. Caregivers can be family members,
friends, or trained professionals [3]. They provide essential
support to patients, including administering medication, pro-
viding emotional support, managing dietary restrictions, and
coordinating medical appointments [4], and thus play criti-
cal roles in managing the health and well-being of patients.

End-stage kidney disease (ESKD) is a terminal illness requir-
ing prolonged treatment to support the body’s needs [5,6].
Hemodialysis is the most common treatment for ESKD, cho-
sen by almost 90% of patients [7,8]. Previous studies showed
that hemodialysis patients face a wide range of challenges
and experience physical, psychological, and social burdens
[9-11]. The common complications of hemodialysis are fa-
tigue, malnutrition, nausea, sleep disturbances, renal anemia,
and muscle cramps [12,13]. Moreover, frequent hemodialysis
and restrictive dietary diet may alter the lifestyles of patients
and have a severe impact on daily life [14]. Hemodialysis is
time-consuming; patients have to spend a long time in the
hospital or treatment center, which limits participation in so-
cial activities [15]. Hemodialysis patients may also have psy-
chological issues like anxiety and depression [9]. Because of
these difficulties, almost all hemodialysis patients require as-
sistance from caregivers to manage their daily life [16]. As a
consequence, the care abilities of caregivers significantly im-
pact the patients’ quality of life [17,18]. Although the care-
givers play vital roles for patients undergoing hemodialysis,
few studies have investigated the factors affecting the care
ability of caregivers.

Previous studies revealed that the overwhelming stress caused
by long-term care of stroke patients hindered the ability of
family caregivers [19,20]. Providing interventional educa-
tional programs to the caregiver for patients may improve
their caregiving abilities. However, there has been little re-
search on factors associated with the ability of caregivers of
hemodialysis patient. Identifying possible factors associat-
ed with the care ability of caregivers could improve integrat-
ed healthcare strategies for the illness [21]. Unfortunately,
there is no consensus on this, especially those caring for pa-
tients undergoing hemodialysis. Therefore, we focused on the
caregivers of hemodialysis patients in this study. The prima-
ry aim was to explore which factors affected the care abil-
ity of caregivers. This will provide a foundation for improv-
ing the comprehensive care abilities of caregivers and the
patients’ quality of life.

Study Participants

This study was approved by the Ethics Committee of Guangdong
Provincial People’s Hospital and was performed in accordance
with the Code of Ethics of the World Medical Association
(Declaration of Helsinki). The study objective and data confi-
dentiality were communicated to patients and their caregiv-
ers. Written informed consent was obtained from patients and
their primary caregivers prior to enrollment.

This cross-sectional study investigated 271 primary caregivers
who provided care for patients undergoing hemodialysis. All
patients received regular hemodialysis in Guangdong Provincial
People’s Hospital between February 2021 and February 2023.
The included patients were diagnosed as having end-stage kid-
ney disease (ESKD) with glomerular filtration rate (GFR) less
than 15 ml/(min-1.73 m?) and were aged more than 18 years.
Patients were excluded from the study if they had psychiatric
disorders or cognitive illnesses, or if they only received tem-
porary hemodialysis.

Patients were asked to identify their primary caregiver. The inclu-
sion criteria for the caregiver were: (1) age >18 years, (2) main-
tained frequent contact with the patient; (3) present with the pa-
tient during the whole hemodialysis process; (4) provided care for
the patient’s daily life; and (5) provided significant financial sup-
port to the patient. The exclusion criteria for the caregiver were:
(1) psychiatric disorders or cognitive illnesses; (2) unable to com-
plete the study questionnaires; or (3) hearing or visual impairment.

Measures

The basic sociodemographic data of patients and caregivers
were collected using questionnaires in Chinese. We collected
information on hemodialysis patients, including age, gender,
frequency of hemodialysis sessions per week, and comorbidity
with other chronic diseases. The caregivers were also asked to
provide information on their age, gender, marital status, educa-
tional level, occupation, annual income, employment relation-
ship, duration as caregivers, relationship with patients, wheth-
er cohabitating with the patients, and whether they received
caregiver training that aims to educate and support caregiv-
ers of patients who undergo hemodialysis. Some of the care-
givers reported that they received health education and skills
training before providing care for patients.

To comprehensively evaluate the care ability of caregivers, the
Chinese version of the Caregiver Task Inventory (CTI) was used
in this study. A previous study found that the Chinese version
of the CTI had satisfactory psychometric properties and was
a relevant and culturally appropriate research instrument for
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measuring the needs of Chinese family caregivers [22]. This
scale is a 25-item questionnaire with 5 sub-scales. These sub-
scales evaluate the care ability of caregiver from multiple di-
mensions, including: ‘learning to cope with a new role’, ‘pro-
viding care according to care-receiver’s needs’, ‘managing own
emotional needs’, ‘appraising supportive resources’, and ‘bal-
ancing caregiving needs and one’s own needs’. The caregivers
were asked to indicate their perceptions for the difficulty of
caregiving tasks using a 3-point Likert scoring method: 0 points
means not difficult, 1 point means difficult, and 2 points means
extremely difficult. The total score of this scale is 50 points.
A higher score reflects more difficulty and worse care ability.

Procedures

Two researchers were responsible for the data collection. A
face-to-face interview between the researchers and patients
and their caregivers was conducted before hemodialysis pro-
cedures in the hospital. At the time of participant enrollment,
the researchers explained the purpose and significance of the
investigation. The researchers also verified beforehand that the
procedure was not too onerous and the surveys could be fin-
ished in 10-15 min. The questionnaires were given after ob-
taining the cooperation of participants. Then, another 2 re-
searchers checked the completeness and authenticity of the
questionnaires and eliminated invalid questionnaires.

Statistical Analysis
All statistical analyses were performed using SPSS software
version 25.0 (IBM Corporation; United States). The scores of

the Caregiver Task Inventory (CTI) were continuous variables

Table 1. Sociodemographic characteristics and CTI scores.

CLINICAL RESEARCH

approximately normally distributed, which were described us-
ing means and standard deviation (SD). Descriptive statistics
for categorical variables were presented using frequencies and
percentages. The relationships between sociodemographic fac-
tors and CTl scores of caregivers were evaluated by univariate
linear regression analyses. Variables with the value of P<0.05
were accepted as candidates for multivariate linear regression
analysis to identify the independent factors associated with
the care ability of caregivers. The independent samples ¢ test
was used to compare the CTI scores in different groups. We
considered P<0.05 to be statistically significant.

Results

General Characteristics

This study included a total of 271 hemodialysis patients and
their primary caregivers, selected based on the pre-determined
inclusion and exclusion criteria. The CTI scores for these care-
givers were 36.63+6.48. Table 1 shows the sociodemographic
characteristics of these study participants. The mean age was
54.88+10.73 years for the patients and 44.68+15.22 years for
the caregivers. Among the 271 hemodialysis patients, 59.04%
were male. Apart from ESKD, 60.15% of patients had anoth-
er chronic disease, such as hypertension and diabetes melli-
tus. Most of them underwent hemodialysis 3 times per week
(73.80%). Of the caregivers, 54.24% were male. The relation-
ships between caregivers and patients were as follows: 31.37%
were partners, 33.94% were children, and 34.69% were iden-
tified as ‘other’. We found that 75.65% of caregivers provid-
ed care without remuneration and 46.86% lived with patients.

Variables n % CTI scores meanSD
Age of caregiver (y) 271 100.00 44.68+15.22
Ageofpatient) 2;1 10000 54881073
CGenderofcaregiver
"""" mae 17 saxa  3ga14573
"""" Female 14 476 3a5m671
CGenderofpatient
"""" mae 10 s904a 3613681
"""" Female 11 409 37371593
Relation between caregiver and patient
"""" Pater 8 3137 359558
"""" chd 9 39a 3618620
"""" other o9& 3469 3mewr21
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Table 1 continued. Sociodemographic characteristics and CTI scores.

Variables

Employment relationship
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% CTI scores meanSD
75.65 36.46+6.12
24.35 37.17+7.52
18.08 38.04+6.67
49.82 36.45+5.95
32.10 36.13+7.11
53.14 39.98+5.04
46.86 32.84+5.83
27.68 36.79+7.40
29.52 36.63+6.59
42.80 36.54+5.80
68.27 37.20+5.93
31.73 35.42+7.43
50.18 36.07+6.91
49.82 37.20+5.99
39.12 39.2945.35
35.42 37.33+5.08
17.71 31.73+6.06

7.75 31.24+8.95
57.20 38.77+5.46
42.80 33.78+6.66
26.20 36.49+6.76
73.80 36.69+6.40
39.85 34.19+7.05
60.15 38.26+5.52
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Table 2. Univariate linear regression analysis of factors and CTI scores of caregivers.

Standard Standardized

Variables B U 8 t P value
Age of caregiver (y) -0.018 0.026 -0.043 -0.710 0.478
Ageofpatent) 0067 0037 om 1833 0068
Gender of caregiver 3801 076 030 519 w0oo1
Genderofpatient 1244 0799 0095 1ss8 0120
 Relation between caregiver and patient 0880 0483 o110 1923 0069
Employment relationship 0703 0918 0047 0766 044a
| Marital status of caregiver 0866 0oses 0093 s 0127
Cohabitation with patient 737 0660 0550 10810 <0001
Timeasacaregvery) one 0478 0015 0289 0803
Educational level of caregiver e osa1 018 2m9 0035
Occupation of caregiver 1126 0786 0087 1433 0153
 Annualincome of caregiver (Yuan) 3138 0376 oasa 8346 <0001
Receive caregiving training 4998 o737 03 6783 <0001
 Hemodialysis sessions per week for patient 0192 0so7 o013 0214 0831
 Patient has other concurrent chronic diseases a088 o766 0309 5334 <0001
B — regression coefficients; Standardized  — standardized regression coefficients.
Table 3. Multiple linear regression analysis of factors and CTI scores of caregivers.
Variables B St::'::rd StandErdized t P value
Gender of caregiver -1.823 0.573 -0.140 -3.181 0.002
Cohabitation with patient 493 0597 o0 8273 <0001
Educational level of caregiver 0689 0602 0050 PRV 0254
 Annual income of caregiver (Yuan) 1942 o311 021 6241 <0001
Received caregiving training 2397 0590 0183 4061 <0001
 Patient has other concurrent chronic diseases 2639 oss0 0200 4553 <0001

B —regression coefficients; Standardized  — standardized regression coefficients; Adjusted coefficient of determination R?=0.506;

Fishers F test F=47.085; P<0.001.

Most (68.27%) caregivers had a high school education level or
below, and 57.20% of them did not undergo formal caregiv-
ing training. Of the caregivers, about half were employed. Only
7.75% earned an annual income over 200000 Chinese yuan
(CNY), 17.71% earned 100 000 to 200 000 CNY, 35.42% earned
50000 to 100 000 CNY, and the remaining 39.12% earned less
than 50000 CNY annually. The frequency of hemodialysis in
patients with ESKD was determined by their physicians ac-
cording to several factors, including residual kidney function,

comorbidities, nutritional status, quality of life, and preferenc-
es. Most (73.80%) underwent hemodialysis 3 times a week
and the rest (26.20%) underwent hemodialysis twice a week.

Univariate Regression Analyses of Factors Associated with
Care Ability

Based on the results of univariate linear regression analysis
(Table 2), no correlations were found between the care ability

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€940711-5




CLINICAL RESEARCH

Huang ). et al:
Ability of caregivers to care for hemodialysis patients
© Med Sci Monit, 2023; 29: €940711

**K¥%

50 = r 1

45 7

40

35

(Tl scores

30

25 =

20 -

Male Female

*%¥

40

35

(Tl scores

30

25 =

20

1 L]
Untrained Trained

B **¥

50 =1 r 1

45

(Tl scores
w
o
1

25

20 =

Non-cohabitation Cohabitation

50 =

. . .
45
40
35 =
30
25 =
20
1 I

With other diseases

(Tl scores

Non-concurrency

Figure 1. Comparison of CTI scores for caregivers in different groups. (A) Gender of caregivers; (B) Cohabitation with patients;
(€) Receive caregiving training or not; (D) Patient concurrent with other chronic diseases or not. *** <0.001. (The figure was

created using R software, Version 4.2.3).

of caregiver and various factors, including patient age (P=0.068)
and caregiver age (P=0.478), patient gender (P=0.120), rela-
tionship between caregiver and patient (P=0.069), employment
relationship (P=0.444), marital status of caregiver (P=0.127),
the duration as caregiver (P=0.803), occupation of caregiv-
er (P=0.153), and frequency of hemodialysis per week for pa-
tients (P=0.831). However, associations were found between
the care ability of caregiver and caregiver gender (p=-3.891,
P<0.001), educational level (B=-1.781, P=0.035), annual in-
come (B=-3.138, P<0.001), cohabitation with patient (3=-7.137

P<0.001), receipt of caregiving training (3=-4.998, P<0.001),
and presence of concurrent chronic diseases in the patient
(B=4.088, P<0.001).

Multivariate Regression Analysis of the Factors Associated
with Care Ability

The results of multivariate regression analysis are shown in
Table 3. Caregiver gender (standardized p=-0.140, P=0.002),
cohabitation with patient (standardized p=-0.381, P<0.001),
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Figure 2. The comparison of CTI scores for employed and non-
employed caregivers with different annual incomes.
*** <0.001. (The figure was created using R software,
Version 4.2.3).

annual income (standardized p=-0.281, P<0.001), receipt of
caregiving training (standardized f=-0.183, P<0.001), and the
presence of concurrent chronic diseases in the patient (stan-
dardized B=0.200, P<0.001) were independent factors asso-
ciated with the care ability of caregivers. The adjusted co-
efficient of determination R? for this multivariate regression
analysis was 0.506.

The Comparison of Care Ability in Different Groups

We further investigated the impact of different influencing
factors on the caregivers’ care ability. As shown in Figure 1,
the CTI scores of female caregivers were lower than for males
(P<0.001). The caregivers who lived with patients and received
caregiving training had lower CTI scores than those who did
not live with patients and did not receive training, respective-
ly (both P<0.001). Caregivers who cared for patients without
other chronic diseases had lower CTI scores (P<0.001). CTI
scores of the caregivers with annual incomes over 100000
CNY were lower than those who earned less than 100000
CNY per year, regardless of whether they were employed or
not (both P<0.001) (Figure 2). To sum up, caregivers who were
female, lived with patients, earned higher annual income, re-
ceived caregiving training, and cared for patients without oth-
er chronic diseases had better care ability.

CLINICAL RESEARCH

Discussion

Due to the rising incidence of chronic diseases such as diabe-
tes, hypertension, and cardiovascular disease, the population
of patients undergoing hemodialysis has been constantly in-
creasing internationally [23]. In China, the incidence of kidney
disease requiring dialysis treatment has increased from 2013
to 2017 and is expected to continue rising until 2025 [24].
There are over 500 000 patients receiving hemodialysis in the
United States currently. Worldwide, it is projected to reach 5.4
million by 2030 [25].

The global incidence of hemodialysis was 223 per million pop-
ulation in 2017, with the highest rates in Taiwan, Japan, and
the United States [26]. According to a study of lifetime and
age-conditional risk estimates of ESKD in Japan, the lifetime
risk of ESKD requiring dialysis was 3.4% for men and 2.2% for
women at age 40 years, and 2.6% for men and 1.6% for wom-
en at age 60 years [27]. Patients with ESKD heavily depend on
their caregivers because of the effects of long-term hemodi-
alysis [28]. Hence, the care ability of caregivers largely deter-
mines the patients’ quality of life. Therefore, it is crucial to ex-
plore the factors associated with the care ability of caregivers.

In this cross-sectional study, we found that female caregiv-
ers had better care abilities than males. One reason for this is
that women have historically and traditionally been expect-
ed to take on the caregiver roles, such as caring for children,
elderly parents, and sick family members [29], and they may
develop better caregiving skills and accumulate experience
over time [30]. Additionally, female caregivers may be more
considerate and more likely to communicate with patients, so
they could provide better physical and emotional support [31].
This helps to provide better care for patients. Moreover, the
result of multivariate regression analysis showed that cohab-
itating with patients was beneficial to improve the care ability
of caregivers. This finding was consistent with the conclusion
of a nationwide study investigating 44 480 cancer patients in
Denmark [32]. They confirmed that cohabitation between care-
givers and patients with advanced cancer helped to improve
the quality and continuity of care. Cohabitating with patients,
the caregivers could provide care around the clock and com-
municate with patients in a timely manner [33]. This ensured
a better understanding of the patient’s needs and improved
the quality of care [34].

Our study also showed that the annual income of caregiv-
er was an independent influence factor of the care ability.
The CTI scores of those caregivers with annual incomes over
100000 CNY were lower than those earned less than 100 000
CNY per year, regardless of whether they were employed or
not. Lower CTI score indicates better care ability. Our finding
suggested that the caregivers with higher annual incomes had
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better care abilities. For caregivers who have formal employ-
ment relationships with patients, higher annual incomes are
indicative of greater experience in providing care. It is indis-
putable that caregivers with higher annual incomes possess
better care abilities. Those unemployed caregivers, such as the
partners or children of patients, may have better care abili-
ties because they are supported by higher incomes that pro-
vide more financial resources. To be specific, higher incomes
may allow those caregivers to afford better health care, nu-
trition, education, and other resources that can improve their
own health and well-being, as well as the health and well-be-
ing of the patients. These resources enabled them to better
meet the needs of patients under their care [35]. Hemodialysis
is a long-term treatment and is required several times per
week. The cost of hemodialysis and transportation increases
the economic burden of the patients and their families [36].
Additionally, hemodialysis patients usually have various comor-
bidities, which adds to the cost of healthcare [37]. To provide
better safeguards and care to patients undergoing hemodial-
ysis and ease their economic burden, the government should
strengthen medical insurance and its coverage [38]. Reducing
the costs of hemodialysis treatment though improving the ef-
fectiveness and quality is also critical [8].

Another factor associated with the care ability indicated in
our study is whether the caregivers had received caregiving
training or not. In addition to daily activities, caregivers also
need to help manage the complications and chronic diseas-
es of hemodialysis patients [39]. To provide better care, care-
givers must have relevant medical knowledge about hemo-
dialysis and nursing care. Receiving caregiving training can
help patients and their caregivers better understand the dis-
ease and remember medical advice at various stages of the
illness and management, which helps to improve a patient’s
self-management capacity and the caregiver’s care ability [40].
Moreover, it also can exert intervention effects on the self-ef-
ficacy and preparedness of caregivers to fulfill their roles and
release their depression, anxiety, and burdens [41]. Therefore,
it may be beneficial to offer pertinent training to those caring
for hemodialysis patients.
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