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Abstract

Purpose The purpose of this study was to explore caregiver burden and its influencing factors in cancer patients
undergoing palliative PTBD from both caregiver and patient perspectives.

Methods A cross-sectional study was conducted on caregiver-patient dyads who underwent palliative percutane-
ous transhepatic biliary drainage (PTBD) from January to December 2023 at a tertiary hospital in western China. The
Zarit Caregiver Burden Interview (ZBI), the Chinese version of the Family Resilience Assessment Scale (FRAS), the Self-
Perceived Burden Scale (SPBS), and the Hospital Anxiety and Depression Scale (HADS) were used to assess outcome
variables. Sociodemographic data and PTBD-related characteristics were also collected. Multiple linear regression
was conducted to identify the influencing factors of caregiver burden.

Results A total of 185 caregiver-patient dyads were included in this study. The participants had a mean age

of 51.6 years, and 68.6% were female. The median ZBI score was 58.7, with 47.5% of caregivers experiencing severe
burden. Caregivers'daily time spent on caregiving, anxiety (3=1.20, p=0.001), depression (3=0.86, p=0.009),

and family resilience (3=-0.11, p=0.016) were found to be influencing factors of caregiver burden. Additionally,
patient age (3=0.20, p<0.001), female sex (3=3.61, p=0.010), having more than one tube (3=4.22, p=0.003),
and the tube maintenance institution were identified as influencing factors of caregiver burden.

Conclusion Caregivers of cancer patients undergoing palliative PTBD had a considerable burden, which was influ-
enced by factors from both the caregiver and patient perspectives. It is imperative for healthcare providers to develop
interventions that target the modifiable influencing factors identified to support these caregivers effectively.
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Introduction

Palliative percutaneous transhepatic biliary drainage
(PTBD) is a common procedure used to relieve malignant
obstructive jaundice caused by advanced malignancies
such as unresectable cholangiocarcinoma and pancre-
atic carcinoma [1, 2]. However, palliative PTBD requires
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the use of an external drainage tube, making patients
susceptible to postoperative complications, including
pain, bleeding, drainage dislodgement, cholangitis, and
acute pancreatitis [3, 4]. As a result, cancer patients who
undergo palliative PTBD require regular tube mainte-
nance and clinic appointments accompanied by their
caregivers. At the same time, these caregivers also take
on the responsibility for providing physical, psychologi-
cal, and financial support during the long-term treat-
ment and rehabilitation of these patients [5, 6]. Given the
diverse needs of cancer patients undergoing palliative

©The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

you modified the licensed material. You do not have permission under this licence to share adapted material derived from this article or
parts of it. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To
view a copy of this licence, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12904-025-01760-z&domain=pdf

Zhu et al. BMC Palliative Care (2025) 24:131

PTBD, caregivers are often at risk of experiencing a sig-
nificant caregiver burden [7].

Caregiver burden is defined as the extent to which
caregivers feel that their emotional and physical health,
social life, and financial status are affected by providing
care [8]. The prevalence of caregiver burden in individu-
als providing care for cancer patients ranges from 30.7%
to 50.0% [9—-11]. The total caregiver burden when provid-
ing care for cancer patients may remain stable at a high
level and not decrease over time [12]. Caregiver burden
has adverse effects on caregivers’ health status, includ-
ing an increased risk of mortality [13], increased anxiety
and depression symptoms [14, 15], impaired social con-
nections [16], and financial loss [10]. These adverse out-
comes reduce caregivers’ capacity for providing qualified
and optimal care for cancer patients, resulting in negative
impacts on patients themselves [17, 18].

Caregiver burden is a multidimensional issue influ-
enced by a wide variety of factors. Previous studies have
identified several risk factors for caregiver burden from
the perspectives of both caregivers and cancer patients.
Caregiver characteristics such as age, sex, education
level, caregiving hours, duration of caregiving, depression
symptoms, and resilience have been found to be influenc-
ing factors of caregiver burden when providing care for
cancer patients [9, 10, 19, 20]. Patient characteristics such
as age, stage of cancer, treatment strategies, care settings,
and health status also contribute to caregiver burden [10,
19, 21]. Although the caregiver burden of cancer patients
has been extensively documented in previous literature,
there is a paucity of data on the caregiver burden in the
context of cancer patients undergoing palliative PTBD,
particularly in low- to middle-income countries. Addi-
tionally, many previous studies that have identified risk
factors for caregiver burden in cancer patients have
yielded low to moderate R-squared values, ranging from
0.243 to 0.40 [10, 19, 21, 22]. This suggests that there
may be additional key risk factors that have yet to be
discovered.

Therefore, this study aimed to investigate the caregiver
burden of cancer patients undergoing palliative PTBD
and identify the factors contributing to this burden. By
examining the experiences of caregivers, this study seeks
to provide valuable insights into the challenges faced by
caregivers of cancer patients undergoing PTBD and help
with the development of tailored support services for this
vulnerable population.

Method

Study design

This was a cross-sectional study investigating the car-
egiver burden of cancer patients undergoing palliative
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PTBD and identifying its influencing factors from both
caregiver and patient perspectives.

Setting and sample

A convenience sampling method was used to recruit can-
cer patients, who underwent palliative PTBD from Janu-
ary to December 2023 at a tertiary hospital in Sichuan
Province, western China, and their caregivers. The inclu-
sion criteria for patients were as follows: (1) aged 18
years or older; (2) diagnosed with primary periampullary
carcinomas, primary liver cancers (including hepatocel-
lular carcinoma and intrahepatic cholangiocarcinoma),
and metastatic cancers involving the biliary system or
other abdominal organs; (3) received palliative PTBD;
and (4) had at least one informal caregiver. Patients
were excluded if they had moderate to severe cognitive
impairment. The inclusion criteria for caregivers were
as follows: (1) aged 18 years or older; and (2) served as
the primary caregiver without payment. If more than one
caregiver existed at the same time, only those who spent
more time on caring were included.

The sample size was estimated using PASS version 16
(NCSS LLC., Utah, USA). The parameters were set as
follows: a medium effect size (Cohen’s f>= 0.15), a sig-
nificance level of a= 0.05, and a statistical power of 1-p
=0.90. Based on a multiple linear regression model with
20 predictor variables and 4 control variables (age and sex
of both caregivers and patients), the minimum required
sample size was calculated to be 155. Considering a 10%
nonresponse rate, the final sample size was determined
to be 171.

Measurement

Caregivers’sociodemographic data, including age, sex,
years of education, marital status, monthly income,
presence of diabetes mellitus and hypertension, and
employment status, were assessed using a self-designed
questionnaire. Care-related characteristics such as time
spent on caring per day and whether the caregiver lived
with the patients were also collected. The self-designed
questionnaire also included patients’ sociodemographic
data, specifically age, sex, and years of education, as well
as PTBD-related characteristics such as diagnosis, num-
ber of tubes, experience with tube placement, duration
of tube placement, the tube maintenance institution,
and the easy access to tube maintenance or not (within a
30-min drive).

The Zarit Caregiver Burden Interview (ZBI), developed
by Zarit, Todd and Zarit [23], was used to evaluate car-
egiver burden. This scale consists of 22 items rated on
a five-point Likert scale from 0 (no burden) to 4 (maxi-
mum burden) for each item. The total scores on the
ZBI range from 0 to 88, with higher scores indicating a
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greater burden. This scale has demonstrated good inter-
nal consistency in the Chinese population, with a Cron-
bach’s alpha coefficient of 0.87 [24].

The Chinese version of the Family Resilience Assess-
ment Scale (FRAS), developed by Dai [25], was used to
evaluate caregivers’ family resilience. The FRAS com-
prises two subscales: family faith and family strength,
with a total of 49 items. The family faith subscale includes
four dimensions including dilemma interpretation (7
items), forward-looking (6 items), and life excellence (4
items). The family strength subscale consists of seven
dimensions, including problem-solving (6 items), inti-
macy and harmony (4 items), social support (4 items),
order (3 items), emotional sharing (4 items), clear com-
munication (5 items), and cooperation and coordination
(6 items). The respondents rate each item on a five-point
Likert scale, ranging from 1 (strongly disagree) to 5
(strongly agree). The total scores range from 49 to 245,
where higher scores reflect greater family resilience. This
scale has shown good internal consistency in the Chinese
population, with a Cronbach’s alpha coefficient of 0.912
[25].

The Self-Perceived Burden Scale (SPBS), developed by
Cousineau, McDowell [26], was used to assess patients’
self-perceived burden. The SPBS consists of three dimen-
sions: physical, emotional, and financial burden, totaling
10 items. This scale is scored using a five-point Likert
scale ranging from 1 to 5, with higher scores indicating a
greater self-perceived burden. Total scores are classified
as no (< 20), mild (20-29), moderate (30-39), and severe
(> 40) self-perceived burden. The internal consistency
of this scale is good in Chinese cancer patients, with a
Cronbach’s alpha coefficient of 0.91 [27].

The Hospital Anxiety and Depression Scale (HADS),
developed by Zigmond and Snaith [28], was used to
assess anxiety and depression symptoms in both caregiv-
ers and patients. This scale consists of 14 items, with 7
items accounting for anxiety and 7 items accounting for
depression. Each item is scored using a four-point Lik-
ert scale, resulting in a total score ranging from 0 to 21
for anxiety and depression, respectively. The total scores
are categorized as follows: no (0-7), mild (8—10), moder-
ate (11-14), and severe (15-21) anxiety/depression. This
scale has shown good internal consistency among Chi-
nese cancer patients, with a Cronbach’s a of 0.919 [29].

Data collection

Cancer patients who underwent palliative PTBD at the
Department of Ultrasound Medicine from January to
December 2023, as well as their caregivers, were screened
for inclusion in the study. Patient-caregiver dyads who
met the eligibility criteria and returned to clinic appoint-
ments were invited to participate. Written informed
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consent was obtained from all participants, and the data
were collected through face-to-face interview and a
review of the Hospital Information System (HIS). Each
interview with patient-caregiver dyads lasted approxi-
mately 20 to 30 min. For patients who were unable to
attend clinic appointments, telephone calls were made
to invite them and their caregivers to participate. If they
agreed, a video call using a social media application such
as WeChat was conducted to complete the interview.

Data analysis

Data analyses were conducted using R software v4.3.1.
Continuous variables were described as the mean and
standard deviation (SD) if they were normally distrib-
uted; otherwise, they were described as the median and
interquartile range (IQR). Categorical variables were
summarized using frequency and percentage. Univari-
ate analyses, including Student’s t-test, one-way analysis
of variance, the Mann—Whitney U test, Pearson corre-
lation analysis, and Spearman correlation analysis, were
performed to select candidate influencing factors of car-
egiver burden (p < 0.1). Multiple linear regression analysis
was used to identify influencing factors of caregiver bur-
den using the Akaike information criterion. Multicollin-
earity was tested using the variance inflation factor (VIF).
If variables had a high VIF value of 10 or more than 10,
only one variable were remained for the regression analy-
sis. Two-tailed p value <0.05 was considered to indicate
statistical significance in all analyses.

Results

Baseline characteristics of the included caregivers

and patients

Table 1 shows the baseline characteristics of the car-
egivers and patients. The study included 185 patient-
caregiver dyads. The caregivers were 51.6 years old on
average, with 68.6% being female. Among the caregivers,
61.6% were spouses, and 89.7% lived with patients. Up
to 73.5% of the caregivers spent more than four hours
every day on caring for patients. The patients had an
average age of 58.7 years and 34.6% were female. Among
the patients, 48.6% had biliary tract/gallbladder cancer,
42.7% had experienced PTBD, and 21.1% had more than
one tube. 58.4% of the patients received palliative PTBD
within three months, and more than half received tube
maintenance services from the hospital.

Outcome measurement of the caregivers and patients

Table 2 shows the caregiver burden and other outcomes
for both caregivers and patients. In terms of caregivers,
the average ZBI score was 58.7, with 47.5% reporting
severe burden. A total of 4.8% and 24.3% of caregivers
reported moderate to severe anxiety and depression,
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Table 1 Baseline characteristics of the included caregivers and
patients (N =185 pairs)

Characteristics Mean £ SD/N (%)

Caregivers
Age 51.6+87
Sex (female) 127 (68.6)
Education years (< 12 years) 138 (74.6)
Marital status (married) 182 (98.4)
Monthly income
<3000 64 (34.6)
3000-5000 108 (58.4)
> 5000 13(7.0)
Diabetes mellitus (yes) 5(8.1)
Hypertension (yes) 66 (35.7)
Relationship with patients
Offsprings 61(33.0)
Spouses 114 (61.6)
Others 10 (5.4)
Employment status (employed) 146 (78.9)
Time spent caring per day
0-4h 49 (26.5)
5-8h 97 (52.4)
>8h 39(21.1)
Living with patients (yes) 166 (89.7)
Patients
Age 587 +12.1
Sex (female) 64 (34.6)
Education years (< 12 years) 159 (85.9)
Diagnose
Biliary tract/gallbladder cancer 90 (48.6)
Pancreatic cancer 44 (23.8)
Liver cancer 42(22.7)
Others (4 9)
More than one tube (yes) 9(21.1)
Experience with tube placement (yes) (42 7)
Duration of tube placement
0-3 months 108 (58.4)
4-6 months 61 (33.0)
> 6 months 16 (8.6)
Tube maintenance institution
Home self-caring 78 (42.2)
Community 6(3.2)
Hospital 101 (54.6)
Easy access to tube maintenance (yes) 8(4.3)

SD: standard deviation

respectively. The median FRAS score was 183.0 (175.0,
190.0). In terms of patients, the median SPBS was 25.0
(21.0, 28.0), with 82.2% reporting moderate to severe
self-perceived burden. Moderate to severe anxiety
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Table 2 Outcome measurement of the caregivers and patients

Variables Median (IQR)/N (%)
Caregivers
ZBI [Mean £SD] 587 +10.1
No 0(0)
Mild 4(2.2)
Moderate 93 (50.3)
Severe 88 (47.5)
HAD-A 6.0 (5.0,8.0)
No 128 (69.2)
Mild 48 (25.9)
Moderate 8 (4.3)
Severe 1(0.5)
HAD-D 9.0(7.0,10.0)
No 61(33.0)
Mild 79(42.7)
Moderate 45 (24.3)
Severe 0(0)
FRAS 183.0 (175.0, 190.0)
Patients
SPBS 25.0(21.0,28.0)
No 33(17.8)
Moderate 125 (67.6)
Severe 27 (14.6)
HAD-A 9.0 (7.0,10.0)
No (28.1)
Mild 88 (47.6)
Moderate 40 (21.6)
Severe 5(2.7)
HAD-D 10.0(8.0,11.0)
No 34(184)
Mild 87 (47.0)
Moderate 61(33.0)
Severe 3(1.6)

ZBI: Zarit Caregiver Burden Interview (< 20 [no],20-39 [mild], 40 ~ 59 [moderate],
and > 60 [severe]); HAD-A: Hospital Anxiety and Depression Scale-Anxiety (<
8[no], 8-10 [mild], 11-14 [moderate], and 15-21 [severe]); HAD-D: Hospital
Anxiety and Depression Scale-Depression (< 8 [no], 8-10 [mild], 11-14
[moderate], and 15-21 [severe]); FARS: Family Resilience Assessment Scale; SPBS:
Self-perceived Burden Scale (< 20 [no], 20-29 [mild], 30-39 [moderate], and > 40
[severe]); SD: standard deviation; IQR: interquartile range

and depression were reported by 24.3% and 34.6% of
patients, respectively.

Univariate analysis of caregiver burden

Table 3 displays the results of univariate analysis of
caregiver burden. Caregiver age (r= 0.325, p< 0.001),
HAD-A (r= 0.511, p< 0.001), and HAD-D (r= 0.463,
p< 0.001) were positively associated with caregiver bur-
den, while FRAS scores (r=— 0.284, p< 0.001) were
negatively associated with caregiver burden. Caregiver
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Table 3 Univariate analysis of caregiver burden
Caregiver Patients
Characteristics N (%) ZBI Statistics Characteristics N (%) ZBI Statistics
Age [Mean +SD] 516+87 587+10.1 R=0325" Age 587 +12.1 587 £10.1 r=0242"
Sex Sex
Male 58(31.3) 506+118 t=0835 Male 121 (65.4) 57.0(500,640) Z=-2887"
Female 127 (68.7) 583493 Female 64 (34.6) 62.5 (56.0, 68.0)
Education years Education years
< 12 years 138 (74.6) 60.1+96 t=3451"" <12years 159 (85.9) 596 +99 t=299"
> 12 years 47 (25.4) 544 +104 > 12 years 26 (14.1) 533+94
Marital status Diagnose
Married 182 (98.4) 589+100 t=10881"" Biliarytract/gallbladder 90 (48.6) 587 +104 F=0561
cancer
Single 3(1.6) 463 +15 Pancreatic cancer 44 (23.8) 590.8 +9.5
Monthly income Liver cancer 42 (22.7) 58.1+89
<3000 64 (34.595) 638+98 F=15822"" Others 9(4.9 553 +14.8
3000-5000 108 (58.378) 564 +89 More than one tube
> 5000 13 (7.027) 5254112 No 146 (79.0) 574498 t=-3.326"
Diabetes mellitus Yes 39 (21.1) 63.3+99
No 170(91.9) 580+99 t=-3.338" Experience with tube
placement
Yes 15(8.1) 66.8 £8.1 No 106 (57.3) 578+93 t=-1385
Hypertension Yes 79 (42.7) 509+11.0
No 119 (64.3) 568+10.1 t=-3423"" Duration of tube place-
ment
Yes 66 (35.7) 620492 0-3 months 108 (58.4) 57.7+10.0 F=1341
Relationship with patients 4-6 months 61(33.0) 60.0 +8.9
Offsprings 61 (33.0) 583+106 F=0.158 > 6 months 16 (8.6) 604 +144
Spouses 114 (61.6) 59.0+£9.6 Tube maintenance
institution
Others 10 (5.4) 574 +13.1 Home self-caring 78(42.2) 59.5+10.0 F=2913
Employment status Community 6(3.2) 493+142
Employed 146 (78.9) 5804100 t=1.820" Hospital 101 (54.6) 586 +9.7
Unemployed/retired 39 (21.1) 61.3+£102 Easy access to tube
maintenance
Time spent caring per day No 177 (95.7) 589+10.1 t=1.238
0-4h 49 (26.5) 540+94 F=16036"" Yes 8(4.3) 544+88
5-8h 97 (52.4) 584 +9.1 SPBS [Median (IQR)] 250(21.0,280) 587 +10.1 r=0.191"
>8h 39(21.1) 654+99 HAD-A [Median (IQR)] 9.0(7.0,10.0) 58.7+10.1 r=—0.059
Living with patients HAD-D [Median (IQR)] 10.0(8.0,11.0) 587 +10.1 r=0.001
No 19(10.3) 5184111 t=-3.226"
Yes 166 (89.7) 59.5+9.7
HAD-A [Median (IQR)] ~ 6.0(5.0,8.0) 587+101  r=0511"
HAD-D [Median (IQR)] 9.0 (7.0, 10.0) 587+10.1  r=0463"
FRAS [Median (IQR)] 183.0(1750,190.0) 587 +10.1 r=-0.284"

ZBI: Zarit Caregiver Burden Interview; HAD-A: Hospital Anxiety and Depression Scale-Anxiety; HAD-D: Hospital Anxiety and Depression Scale-Depression; FARS: Family
Resilience Assessment Scale; SPBS: Self-perceived Burden Scale; SD: standard deviation; IQR: interquartile range; t: Student’s t test; F: one-way analysis of variance; Z:
Mann-Whitney U test; R: Pearson correlation analysis; r: Spearman correlation analysis; *: p < 0.1; **: p < 0.05; ***: p < 0.001

characteristics, including education years, marital sta-
tus, monthly income, diabetes mellitus status, hyperten-
sion status, employment status, time spent on caring

per day, and living with patients were also related to car-
egiver burden (p< 0.1). Patient age (r= 0.242, p< 0.001)
=— 0.191, p< 0.01) were positively

and SPBS scores (r
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associated with caregiver burden. Patient characteristics
including sex, education years, more than one tube, and
tube maintenance institution, were also related to car-
egiver burden (p< 0.1).

Multiple linear regression analysis of caregiver burden
Variables selected through univariate analysis were
entered into the multiple linear regression model.
Table S1 and Table S2 (Supplementary File) show the
VIF statistics and detailed process of variable selec-
tion. Table 4 presents the final multiple linear regression
model of caregiver burden. Caregiver HAD-A (f =1.20,
p= 0.001) and HAD-D ( =0.86, p= 0.009) were posi-
tively associated with caregiver burden, whereas FARS
scores (B =— 0.11, p= 0.016) were negatively associ-
ated with caregiver burden. Additionally, caregivers’
time spent on caring per day was found to be positively
related to caregiver burden, indicating that longer car-
egiving hours were associated with greater burden. Fur-
thermore, patient age (f =0.20, p< 0.001), female sex (
=3.61, p= 0.010), and the presence of more than one
tube (B =4.22, p= 0.003) were positively related to car-
egiver burden. The types of institution where patients
received tube maintenance were also related to caregiver
burden. Collectively, these variables from both caregiv-
ers and patients explained 49% of all variance in caregiver
burden.

Discussion

This study revealed that caregiver burden was prominent
among those caring for cancer patients receiving pallia-
tive PTBD. Caregivers’anxiety, depression, time spent on
caring per day, and family resilience were influencing fac-
tors of caregiver burden, along with patient age, female
sex, the presence of more than one tube, as well as the
tube maintenance institution.

It was not surprising to find that 47.5% of the car-
egivers providing care for cancer patients receiving
palliative PTBD reported severe burden. This result is
consistent with previous findings that revealed a sig-
nificant proportion of caregiver burden when caring
for cancer patients [9, 10]. In fact, cancer patients’care
demands often emerge without warning signs, and car-
egivers are typically unprepared and lack prior experi-
ence to cope, resulting in physical and psychological
distress [30]. Additionally, in China, family members
typically serve as informal caregivers, providing
physical, emotional, and financial support for cancer
patients. It is extremely challenging to balance can-
cer care tasks with family routines in the early stages
of diagnosis. Furthermore, cancer treatment and care
can be costly, posing a major challenge for caregivers,
especially among populations with low incomes [31].
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Table 4 Multiple linear regression analysis of caregiver burden

Variables stdp 95%Cl p Adj.R?
Caregivers’ characteristics 049
Age 0.11 —-0.05,027 0.169
Sex

Male - - -

Female -026 —3.04,252 0.855
Education years

<12 years - - -

> 12 years 218 —-092,528 0.167
Time spent caring per day

0-4h - - -

5-8h 335 051,619 0.021

>8h 543 183,904 0.003
Living with patients

No - - -

Yes 299 —-098,696 0.139

HAD-A 120 058,182 0.001

HAD-D 0.86 022,1.50 0.009

FARS -0.11 -020,-002 0.016
Patients’ characteristics

Age 020 0.11,0.30 < 0.001
Sex

Male - - -

Female 361 089633 0.010
More than one tube

No - - -

Yes 422 147,698 0.003
Tube maintenance institution

Home self-caring - - -

Community —-7.06 —1340,—-0.71 0.030

Hospital -090 -3.18,1.38 0437

HAD-A: Hospital Anxiety and Depression Scale-Anxiety; HAD-D: Hospital Anxiety
and Depression Scale-Depression; FARS: Family Resilience Assessment Scale;
SPBS: Self-perceived Burden Scale

For cancer patients undergoing palliative PTBD, care
tasks are more complex and require additional financial
support, inevitably leading to a greater caregiver bur-
den. Therefore, healthcare providers and policymak-
ers should pay more attention to caregiver burden and
develop integrated strategies, such as PTBD-related
skill education, psychological support, and insurance
coverage, to alleviate this burden.

This study found that caregivers who spent more
time on caregiving per day experienced a heavier bur-
den. This finding confirms a previous result reported
by Unsar [19]. The reason may be that caregivers who
spend more time caring for cancer patients with pal-
liative PTBD bear greater caregiving workload and par-
ticipate in fewer personally social activities, ultimately
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leading to a greater burden. Furthermore, caregivers
who devote more time to patient care are more likely
to experience unemployment and financial loss, fac-
tors that are known to be associated with caregiver
burden [32]. In addition to the complexity of caregiv-
ing activities, the lack of skills and knowledge to pro-
vide effective care may also contribute to caregiver
burden. More than half of caregivers feel overwhelmed
by the caregiving tasks they are required to handle, as
reported by Girgis, Lambert [33]. Therefore, a training
program for caregivers to enhance their ability to care
for cancer patients undergoing palliative PTBD may be
helpful for caregivers. In this study, caregivers’anxiety
and depression symptoms were identified as critical
risk factors for caregiver burden. As shown in Table 4,
both anxiety (HAD-A: f= 1.20, p= 0.001) and depres-
sion (HAD-D: p= 0.86, p= 0.009) were independently
associated with increased burden, reflecting both
acute stress and chronic emotional exhaustion, which
is particularly relevant in the context of care for pal-
liative PTBD patients. Despite this, approximately 50%
of caregivers of cancer patients do not seek psycho-
logical help, even when meeting the diagnostic crite-
ria for psychiatric disorders [34], further exacerbating
the caregiver burden. Therefore, it is an urgent need
to provide routine anxiety and depression screening
for caregivers of patients receiving palliative PTBD, as
early identification could facilitate timely psychologi-
cal support and alleviate long-term strain. In this study,
family resilience (FARS) emerged as a significant pro-
tective factor against caregiver burden (fp =— 0.11, p=
0.016), indicating that a higher FARS score was associ-
ated with lower burden. This finding aligns with previ-
ous studies [22, 35], which have highlighted the role of
family resilience as the positive capacity of a family to
adapt to adverse life events or significant stressors [35].
Caregivers with higher resilience levels often experi-
ence reduced depression, improved overall health, and
enhanced social support [36], all of which contribute
to better burden-bearing abilities. Therefore, family
resilience may play a critical role in alleviating burden
for caregivers of palliative PTBD patient. Implement-
ing family-centered interventions, such as psychoe-
ducational workshops, peer support groups, or family
counseling sessions, may mitigate caregiver burden by
enhancing adaptive capacities and fostering supportive
family dynamics.

This study revealed that older patients were more
likely to bring up a greater caregiver burden. It is known
that the rate of ADL (activity of daily living) disability
increases with age [37]. Thus, caring for older cancer
patients requires more effort from caregivers to assist
with daily living tasks such as hygiene, mobility, and
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feeding. These additional responsibilities clearly con-
tribute to the increased caregiver burden. Additionally,
in this study, we observed that caregivers of female can-
cer patients undergoing palliative PTBD experienced
a greater burden. Bektas and Demir [38] reported that
female cancer patients were more likely to exhibit symp-
toms of depression, which was found to be related to
caregivers'perceived burden through the patient-car-
egiver dyad model [18]. This finding suggests that health-
care providers should pay more attention to caregivers
providing care for female cancer patients undergoing pal-
liative PTBD. Moreover, this study revealed that having
more than one tube increased caregiver burden. On the
one hand, more tubes directly increase caregivers'caring
time and workload, both of which contribute to car-
egiver burden [19]. On the other hand, cancer patients
who receive multiple PTBD tubes typically suffer from
a greater symptom burden related to biliary obstruc-
tion. According to a previous report by Dong, He [17],
patients’ symptom burden is positively related to caregiv-
ing burden. Interestingly, we found that cancer patients
with palliative PTBD who carried out their routine tube
maintenance at community health service centers placed
less strain on caregivers than those who received home-
based self-care. However, caregivers of patients who
received tube maintenance from hospitals did not experi-
ence a reduction in caregiver burden. One possible expla-
nation is that community health service centers provide
more convenient tube maintenance services than hospi-
tals, especially for patients with an exposed PTBD tube
that affects mobility, clothing, and self-image. As a result,
it is necessary to expand the scope and capacity of ser-
vices in Chinese community health care centers, as only
3.2% of patients reported using community health ser-
vices in our study.

Limitations

There are several limitations in this study. First, we only
recruited participants from western China using a con-
venience sampling method, which may restrict the gener-
alizability of our findings. Second, while our cross-sectional
design identified significant associations between caregiver
burden and factors such as anxiety, depression, and fam-
ily resilience, the temporal sequence of these relationships
remains unclear. Future longitudinal studies are needed to
explore causality and control for potential confounding fac-
tors. Third, the proportion of patients who underwent pal-
liative PTBD for more than 6 months is small due to the
short survival time, which may introduce bias. Finally, this
study did not fully address the associations between car-
egiver burden and clinical characteristics, such as chemo-
therapy status, mobility, nutritional support, and cancer
recurrence; therefore, future research should undertake a
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more in-depth exploration of these factors. Despite these
limitations, this study identified several key influencing fac-
tors of caregiver burden from both caregiver and patient
perspectives. In future studies, interventions based on
these identified influencing factors should be developed
and validated.

Conclusion

Caregivers of cancer patients undergoing palliative PTBD
experienced a considerable burden. Factors from both car-
egivers, such as the time spent on caring per day, levels of
anxiety and depression, and family resilience, as well as fac-
tors related to the patients themselves, including age, gen-
der, having more than one tube, and the tube maintenance
institution, are influencing factors of caregiver burden. It
is crucial for healthcare providers to develop interventions
based on these influencing factors to help alleviate car-
egiver burden.
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