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Abstract

Background \Web-based interventions have been acknowledged as a valuable resource in managing caregiving
duties, enhancing coping abilities, and improving quality of life (QoL), thereby alleviating burden and mitigating
stress. The aim of this study is to examine the effectiveness of a web-based education program on the knowledge,
coping strategies, burden, and QoL of caregivers of patients with colorectal cancer.

Method A quasi-experimental design was conducted in two randomly selected hospitals. The experimental and
control groups consisted of 62 and 65 participants, respectively. The experimental group underwent a web-based
education program (WBEP) for 12 weeks and received regular care, and the control group received only regular care.
Data were gathered at four intervals: baseline and then 3, 6, and 12 weeks from baseline. Generalized estimating
equations were used to understand the effectiveness of the treatment.

Results Compared to the mean scores in the control group, those in the experimental group for dysfunctional
coping significantly decreased at 6 (14.96+6.57) and 12 weeks (13.92 +6.46); emotion-focused coping also
significantly declined at 3 (20.52+7.54), 6 (17.25+8.91), and 12 weeks (1591 +8.69); and burden scores were
significantly lower at 12 weeks (16.01 +10.63).

Conclusions The WBEP demonstrated a positive effect on the experimental group in decreasing the use of emotion-
focused coping, dysfunctional coping, and burden of care for caregivers but not on knowledge and QoL. The results
indicate that healthcare professionals should recognize that a WBEP is an effective method by which medical
professionals can engage with and provide support to the caregivers of cancer patients.
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Introduction

Colorectal cancer (CRC) ranks among the top five most
prevalent malignancies worldwide, a finding that is
similar to what is observed in Vietnam, a lower middle-
income country, which, as of 2022 had 16,835 cases [1].
The incidence of CRC is decreasing in low- and middle-
income countries [2], owing to advancements in early
disease detection and changes in diet [3] as therapeutic
interventions. Caregivers of patients with CRC assist
patients with different aspects of their daily activities,
providing instrumental, physical, emotional, social, and
spiritual support [4]. Offering practical assistance to
patients, particularly in the context of ostomy manage-
ment, however, is a more formidable task for caregiv-
ers than for their counterparts who care for non-stoma
patients [5]. Fatigue and alterations in bowel habits, such
as diarrhea and urinary dysfunction, impose a significant
burden on caregivers [6].

Family caregivers have consistently documented sub-
stantial burden in their caregiving roles, as evidenced in
an integrative review from 15 related studies on cancer
patients’ caregivers’ burden and quality of life (QoL) [7].
As a result, their self-assessed QoL typically falls within
the low range [8]. Compared to the general public and
relatives who provide care for individuals with other
chronic illnesses, family caregivers of cancer patients
report a lower QoL. Assessments of QoL within the
realm of cancer caregiving, including CRC caregiving,
have consistently yielded average ratings [9], but these
scores decline during the caregiving journey [10].

The provision of cancer-related information has been
identified as a valuable resource to aid caregivers in man-
aging their caregiving responsibilities. Nevertheless, cer-
tain information requirements related to cancer often
remain unaddressed, potentially leading to heightened
burden [11]. Family caregivers employ predominantly
emotion-focused coping (EFC) rather than problem-
focused coping (PFC) strategies, leading to diminished
psychological well-being and QoL [12—14].

Conventional educational programs can impose sig-
nificant time and financial burdens on family caregiv-
ers [15]. Further, many healthcare professionals allocate
limited time to patient and family interactions, often
avoiding conversations about psychosocial concerns and
failing to address the needs of patients and their families
[16]. The COVID-19 pandemic in 2019 brought to light
the shortcomings of traditional educational methods.
These include disruptions to in-person education and
reduced interaction between client and healthcare staff.
Web-based approaches, however, have emerged as inno-
vative solutions that effectively address caregiver require-
ments [16]. These web-based methods offer advantages
such as accessibility, interactivity, and time efficiency; a
broad geographic reach that overcomes geographical and
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physical constraints; anonymity; access to current infor-
mation; personalized content; improved communica-
tion between family members and healthcare providers;
and increased opportunities for individuals to engage in
self-disclosure [17]. The use of web-based interventions
results in higher levels of social support, enhanced cop-
ing abilities, reduced burden, mitigation of stress, leading
to improved QoL [18].

Vietnam, like numerous developing countries, has
recently observed a significant increase in colorectal
cancer (CRC) cases, with more than 400,000 CRC cases
within 2 years, from 2020 to 2022 [19] and an increas-
ing number of family caregivers are caring for these
patients at home [20]. Family caregivers frequently
undertake caregiving responsibilities with minimal or
inadequate prior training and without consideration of
their available knowledge, resources, or skills [21]. How-
ever, web-based intervention programs have been shown
as a viable method for enhancing the caregiving abili-
ties. Web-based educational programs (WBEPs) have
proven effective in enhancing caregiving abilities for
cancer patients, addressing the limitations of traditional
education. Nevertheless, such programs remain scarce
in developing countries, such as Vietnam, especially for
family caregivers of CRC patients [22—24]. Therefore, the
purpose of this study is to assess the effectiveness of a
WBEP among CRC family caregivers for enhancing their
knowledge and coping strategies, lowering caregiver bur-
den, and improving their QoL.

Method

Study design

A quasi-experimental two-group pretest-posttest design
was conducted to understand the effectiveness of a
WBEP on the burden and QoL of CRC caregivers in
Vietnam.

Sample and setting

Based on cost considerations, large-scale cancer insti-
tutes were chosen according to two criteria: size and
accessibility to researchers. The experimental and con-
trol groups were recruited from a separate hospital to
avoid contamination, and each hospital was taken as a
randomly selected unit. The inclusion criteria for care-
givers included (1) primary caregivers aged 18 + years; (2)
involvement in CRC patients diagnosed at least 1 month
before enrollment; (3) ability to communicate in and
comprehend Vietnamese; (4) having no cognitive impair-
ment status; and (5) and having a smartphone, tablet, or
computer and internet access. Exclusion criteria included
(1) primary caregivers who did not agree by the cancer
patient or (2) had vision or hearing problems.
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Sample size

The sample size was calculated using G*Power software
(version 3.1.9.2), with an estimated effect size of 0.6, a
power of 0.80, and a significance level (&) of 0.05. Initially,
45 participants were required for each of the intervention
and control groups. To account for a potential 30% attri-
tion rate, the sample size was increased to 58 caregivers
per group, ensuring adequate power for the study.

Development of the web-based educational program
Recent studies suggest that the development of an online
educational website for caregivers should be grounded
in a comprehensive understanding of users’ knowl-
edge, skills, behaviors, motivations, cultural context,
and specific circumstances [25, 26]. Developing a WBEP
included preparing a refined list of specific caregiver
needs by conducting a qualitative study of the cancer
caregiver. Oncology expert engagement included advis-
ing on evidence-based practices in reviewing educational
materials.

Caregivers were consulted regarding their preferences
for the website, including font styles, images, colors, and
navigation functions. Experts provided their recommen-
dations in terms of designing user-friendly interfaces.
Overall, the WBEP was developed by a multidisciplinary
team that comprised subject matter experts, web devel-
opers, graphic designers, and professionals skilled in pro-
gram usability.

The WBEP underwent evaluation by a cohort of five
oncology nurses, five specialist physicians, and 10 care-
givers, all of whom affirmed its utility. Feedback from
these evaluations was instrumental in tailoring and refin-
ing the website to better meet user needs.

Web-based education program

The WBEP is a 12-week, multicomponent content pro-
gram. The design allowed participants to access the
program on multiple devices and screen sizes (mobile
devices, tablets, and computers) at their convenience
(Table 1).

Caregivers were able to access the website directly
through the provided link and searched for information
based on their needs during the study period. If their
information needs were not met, they were encouraged
to submit questions on the website for further support. If
users encountered any difficulties, they could contact the
designated support personnel for assistance.

Prior to the commencement of the study, research assis-
tants (RAs) received training to standardize instructions
provided to caregivers at baseline (T, and to ensure con-
sistency in subsequent interactions and feedback deliv-
ered via telephone or online throughout the intervention
period. To enhance their engagement with the interven-
tion, the research staff gave individual participants a brief
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introduction to the WBEP and assisted them in using the
program. Further, we monitored, provided feedback, and
supported individual participants using several methods.
We also provided supportive researchers with a small
reward post-test at each stage of the study. Once they
completed each phase of study, a gift was provided. A let-
ter was sent to caregivers in the intervention group at the
beginning of the study to improve their adherence.

Procedure

This quasi-experimental study was conducted between
February 2022 and December 2022 in the oncology
departments of two selected hospitals in Ho Chi Minh
city. The study was approved by the University Eth-
ics Committee (IRB Number 373/HPDD-DHYD). The
authors also received permission from the directors of
each site before collecting data. The researcher used
the inclusion and exclusion criteria to screen a list of
potential caregivers. Caregivers were recruited using a
simple random sampling method. Five numbers were
initially selected from the provided list through a lottery
approach. If the number of participants was insufficient
to reach five, an additional five individuals were randomly
selected from the remaining entries on the list. Inter-
ested caregivers were explained the aims and methods
of this study by a trained RA. Clear operational defini-
tions for all variables to minimize subjective interpreta-
tions were developed to be used in training. Pilot testing
was conducted to identify and correct inconsistencies
in instructions and data collection procedures. In addi-
tion, potential risks, participants’ right to leave the study
whenever they chose, their right to decline answering
questions, and the method employed to ensure anonym-
ity and confidentiality were explained. The experimental
group participated in the WBEP, while the control group
received only usual care (nursing care and health educa-
tion information related to health issues encountered
during the patient’s treatment at the hospital).

The RA introduced the content presented on the web-
site and provided instructions on how to navigate and
search for the necessary information. The RA guided
caregivers in practicing and locating the information they
needed until they indicated that they were confident in
performing the tasks independently. The RA followed up
via messages and calls with the experimental group par-
ticipants weekly for three weeks after baseline, two weeks
after Week 3, and three weeks after Week 6 to assist
them with any difficulties in locating relevant informa-
tion while accessing the website. The follow-up process
of the control group after the baseline assessment was
conducted in a manner similar to that of the experimen-
tal group.
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Table 1 Main content and subdomains of colorectal cancer on the caregiver website

Colorectal cancer
Introduction
Cancer stage

Treatment

Caregiver

Caring task

Coping skill

Communication support

Stress

Support

Risk and symptom Screening

Introduction

Surgery

Chemotherapy

Radiation

Complementary- alternative medicine

Nutrition

Side effects

Introduction

Surgery/chemo/radio therapy care

Feelings

Self-care

Support group

Communication with patient/family members
Communication Healthcare staff

Sharing in group

Benefits of relaxation

Relaxation techniques

Link

Question

o Stage 1, Stage 2, Stage 3, Stage 4
o Treatment

o Introduction

o Surgery therapies

o Wound and stoma

o Introduction

o Medication

o Symptoms

o Introduction

o Medication

o Symptoms

o Introduction

o Medication

0 Chemo-radio therapy

o Stoma: What to do and not to do
o Physical consequences

o Pain management

o Psychological-social consequences
o Effect of cancer on family

o Caregiver definition

0 What caregivers do

o How to care for the cancer patient
o Wound care-stoma care

o Pain and symptom management
0 Medication management

o Note on caring

o Sadness, stress, and anxiety

o Anger

0 Guilt bereavement

o Daily activity-work and diet

o Family/children

o Tips for caring

o Healthcare

o Family

o Friends

o Limitations and asking for help in time
o0 How to communicate and share with patient

o How to communicate and share with family members

o0 When you need support from healthcare staff
o How to report to healthcare staff

o Caregiver group

o Introduction

o Yoga/Tai chi

o Muscle relaxation

o Breathing/meditation

o Link to local and national service

o Link to related website

o Help button
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Data collection

Single blinding was adopted; the RA was blinded to the
experimental and control groups in this study. Data were
collected four times. Baseline data (T,) were collected at
the hospital by the RA once caregivers agreed to partici-
pate. Participants received the questionnaires through a
link in their mail or the Zalo app. Data at T, (3 weeks),
T, (6 weeks), and T, (12 weeks) were collected through
a link sent by the data collector via email or the Zalo app.

Measurement

The measurements used in this study included demo-
graphic data of family caregivers and scales related to
coping with caregivers (Brief COPE), CRC awareness
(Colorectal CAM), burden (Zarit Burden Interview; ZBI),
and QoL (Cancer Caregiver QoL questionnaire).

Demographics of caregivers included caregiver age,
gender, relationship to the patient, race, religion, edu-
cation, care hours per day, employment, education,
health status, living status with the cancer patient, fam-
ily income, patient’s cancer stage/treatment, and patient’s
activities of daily living (ADLs).

ADLs were assessed by the Barthel Index [27, 28], for
which scores varied from 0 (high dependence) to 100
(high independence); higher scores represent higher lev-
els of activities. The Vietnamese Barthel Index version,
which was validated in earlier research, was used in this
study [28]. The reliability of the Barthel Index scale in this
study was 0.94.

CRC knowledge was assessed using a modified colorec-
tal CAM questionnaire. Knowledge of the warning signs
and symptoms of CRC were tapped by nine close-ended
questions, with a total score range of 0-9. Knowledge of
the risk factors for CRC was assessed using 10 closed-
ended questions. The scores ranged from 0 to 10. The
reliability of the colorectal CAM in this study was 0.80.

Caregiver coping was measured with the Brief-COPE,
which consists of 28 items that use a 4-point Likert scale
(scores of 1 to 4). The minimum and maximum scores are
28 and 112, respectively. The three subscales are prob-
lem-focused coping (PFC), emotional-focused coping
(EFC), and dysfunctional coping [29]. In earlier research,
the reliability of the Vietnamese Brief COPE version was
0.78 [30].

Caregiver burden was assessed by the ZBI, a 5-point
Likert scale that comprises 22 items rated from O to 4.
The total scores range from 0 to 88, with higher scores as
indicating greater burden. Score less than 20 indicate no
burden; 21-40, mild to moderate burden; 41-60, moder-
ate to severe burden; and more than 60, severe burden.
The reliability of the Vietnamese version of the ZBI was
0.89 in a previous study [31].

Cancer caregiver QoL was measured by CQOL-C,
which comprises 35 items, each of which uses a 5-point
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Likert-type response from 0 (not at all) to 4 (very much).
The total score is computed by summing the individual
item scores. Higher scores indicate better QoL, and the
highest score is 140. In a previous study, the reliability of
the Vietnamese version of the CQOL-C was 0.78 [31].

Data analysis

All data were coded and analyzed using SPSS Windows
22.0. Prior to data analysis, all variables were reviewed
for data entry accuracy and missing values. Differences
in caregiver and patient characteristics between the
experimental and control groups were determined using
independent sample ¢-tests and chi-square tests. Differ-
ences in knowledge, coping, burden, and QoL between
the experimental and control groups at four time points
were analyzed using an independent ¢-test. Generalized
estimating equations were used to explore longitudinal
changes in each variable between the control and WBEP
groups. The statistical significance level was set at p <.05.

Results

A total of 62 and 65 participants were recruited for the
experimental and control groups, respectively. Figure 1
shows the initial recruitment to the experimental and
control groups, as well as attrition. During the 12-week
intervention period, 38% of the caregivers in the control
group and 16% in the experimental group dropped out.
Caregivers dropped out of the study due to what they
described as overwhelming caregiving (18%), worsening
patient conditions (2.5%), being too busy (3%), and diffi-
culty with answering the question (4%).

The mean age [standard deviation] of family caregiv-
ers in the experimental group (41.79 [12.20] years) was
notably higher than in the control group (37.7 [9.8] years)
(p=.04). Caregivers in the experimental (59.7%) and
control group (44.6%) took care of cancer patients who
underwent surgery and chemotherapy, and more than
one-third of the patients were in advanced stages of can-
cer (IIT and IV) (Table 2).

The mean scores for knowledge of risk and symptoms
of CRC in the experimental group were significantly
lower than for caregivers in the control group after
6 weeks (¢t = -7.21, p<.001; ¢t = -7.21, p<.001) and 12
weeks (£ = -8.42, p <.001; and ¢ = -13.0, p<.001). More
family caregivers in the control group selected dysfunc-
tional coping strategies, leading to a significantly higher
mean score for dysfunctional coping in the control group
(p<.001). The biggest differences were at Week 12, when
caregivers who participated in the WBEP group used less
dysfunctional coping than did family caregivers who did
not engage in the WBEP (13.92+6.46 and 24.23+8.18,
t = -18.47, p<.001) (Table 3). Dysfunctional coping and
EFC were not sufficient to overcome complicated cancer
problems in either the WBEP or control groups. Lower
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Simple random sampling -assessed for eligibility
rol intervention group

+ Received allocated intervention (n= 62)

h 4

Simple random sampling -assessed for eligibility
control group
+ Received usual care (n= 65)

Follow-Up ]

1 [

3 weeks after intervention (n= 58)
Discontinued intervention (n= 4): overwhelmed=4

A 4

3 weeks after usual care (n=49)
Discontinued (n= 16): CG overwhelmed=10, PT
deceased n=1, CG difficult to answer by link n=5

Follow-Up ]

A 4

6 weeks after intervention (n= 52)
Discontinued intervention (n= 6). CG
overwhelmed=4, PT deceased n=2

y

6 weeks after usual care (n=42)
Discontinued (n= 7). overwhelmed=5, Non-
responsive n=2

I [

Analysis ]

12 weeks after intervention
Analysed (n= 52)

Fig. 1 CONSORT flow diagram

mean scores for PFC were found among family caregiv-
ers in the WBEP group in comparison to caregivers in the
control group, as follows: 13.81+5.54—-15.41+4.83, ¢ =
-4.03, p<.001 at Week 3; and 11.05+5.37-14.95+4.77, ¢
=-10.03, p<.001 at Week 6; and 14.25+8.13-16.67 + 4.64,
t=-4.71, p<.001 at Week 12 (Table 3).

The mean score for burden in the WBEP group ranged
from 16.01 to 18.39, indicating no burden, a score that
was lower than that of the control group (range of 25.85
to 35.01). The caregivers in the control group had a high
burden mean score that was twice that of the caregivers
in the WBEP group at Week 12, with 35.01+17.27 and
16.01+10.63, p <.001, respectively (Table 3).

The QoL of the caregivers in the WBEP group had a
high mean score at the baseline assessment, but the score
decreased significantly at Weeks 6 and 12. The mean
score at baseline (90.94+13.07) in the WBEP group was
higher than that (84.49+15.47) in the control group
(t=6.04, p<.001). For the WBEP group, the mean score
at a later time point (T,) also was slightly higher; how-
ever, no significant difference was observed (Table 3).

Compared to the control group, the mean scores of the
experimental group for dysfunctional coping from base-
line decreased significantly at Week 6 (8 = -0.28, p=.01,
95% CI -0.50, -0.06) and Week 12 (5 = -0.15, p=.03, 95%
CI -2.34, -0.03). EFC also significantly declined at Week 3

\ 4

12 weeks after usual care
Analysed (n=40) Non- responsive n=2

(8 =-0.15 p=.03,95% CI -0.29, -0.12), Week 6 (3 = -0.28,
p=.001, 95% CI -0.45, -0.11) and Week 12 (8 = -0.41,
p<.001, 95% CI -0.59, -0.23). Caregiver burden scores in
the experimental group likewise were significantly lower
at Week 12 (8 = -0.48, p<.001, 95% CI -0.77, -0.19). The
intervention did not affect the caregivers’ knowledge,
PFC, or QoL (Table 4).

Discussion

Our study findings show that the risk and symptom
knowledge of CRC among cancer family caregivers in
the experimental group did not increase after 6 and 12
weeks. This result was different from that of previous
studies [32, 33], in which the experimental group had a
better score on CRC knowledge. Many studies report that
knowledge regarding CRC risks and symptoms is rela-
tively low [34, 35]. A possible explanation for this find-
ing is that caregivers with a lower level of education may
not benefit as much from knowledge through the inter-
net. Research indicates that individuals with lower edu-
cational attainment may possess limited digital skills and
access to the internet, which can diminish the effective-
ness of web-based interventions [36, 37]. Another reason
could be that some older family caregivers were not used
to searching for and reading web-based information. Fur-
ther study is suggested to compare the effectiveness of
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Table 2 Demographic characteristics of experimental and

control groups
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Table 3 Knowledge, coping, burden and quality of life by group
at baseline, T weeks, 3 weeks, 6 weeks and 12 weeks

Characteristic Intervention Control t/x2 (p)
group group
n=62 n=65
Caregiver
Age (mean+SD) 41.79(12.20)  37.7(9.8) 2.07(0.04)%
Gender (n, %) 0.004(0.95)°
Male 28 452 29 446
Female 34 548 36 554
Race (n, %) 0.032(1.00)°
Kinh 55 88.7 57 878
Other 7 113 8 123
Education (n, %) 0.001(1.00)°
High school or under 24 387 25 385
College or above 38 61.3 40 61.5
Job status (n, %) 0.12(081)°
Employed 52 839 53 815
Temporary/ 10 161 12 185
unemployed
lliness (n, %) 1.98(0.19)°
No 51 823 59 90.8
Yes 11 177 6 9.2
Care hour a day 9.65(8.08) 7.53(6.64) 1.60(0.11)%
(mean +SD)
Live with patient (n, %) 144(0.29)°
No 17 274 12 185
Yes 45 726 53 815
Relationship with 0.44(0.81)°
patient (n, %)
Spouse 17 274 19 292
Children 37 59.7 40 61.5
Others 8 129 6 9.2
Family income (n, %) 0.89(0.64)°
<=10 million VND 20 323 24 369
11- <20 million VND 24 387 20 308
>20 million VND 18 290 21 323
Patient
Treatment (n, %) 4353(<0.001)P
Surgery 32 516 2 3.1
Chemotherapy 5 81 27 415
Sur+Chemo + Radia- 25 403 36 554
tion/ No
Cancer stage (n, %) 3.55(0.47)°
Unknown 19 306 14 215
1 12 194 9 13.8
2 8 129 11 16.9
3 20 323 23 36.9
4 3 48 5 10.8
ADL (mean+SD) 85.80(25.98)  80.80(24.56)  1.26(0.21)%

Note: SD standard deviation

%Independent samples t-test

bChi-square test

Variable Intervention Control group t(p)’

group
Mean SD Mean SD

Knowledge

Symptom

Baseline 458 227 477 224 -1.12(0.27)

3 weeks 447 2.57 483 2.80 -1.77 (0.08)

6 weeks 3.98 241 6.11 2.81 -7.21 (0.00)

12 weeks 461 2.87 6.85 3.17 -8.42 (0.00)

Risk

Baseline 5.15 237 497 321 0.84 (0.40)

3 weeks 5.16 2.75 527 3.55 -0.46 (0.64)

6 weeks 4.78 303 654 336 -7.21(0.00)

12 weeks 461 2.87 6.85 3.17 -13.00 (0.00)

Coping subscale

Dysfunction

Baseline 17.14 538 2031 741 -6.61 (0.00)

3 weeks 1546 6.05 1993 753  -867(0.00)

6 weeks 14.96 6.57 2219 787 -13.14 (0.00)

12 weeks 13.92 6.46 2423 8.8 -18.47 (0.00)

Emotional focused

Baseline 23.09 6.68 2188 597 2.54(0.01)

3 weeks 20.52 754 2320 733  -474(0.00)

6 weeks 17.25 891 2228 679 -8.25 (0.00)

12 weeks 1591 8.69 2399  6.18 -13.90 (0.00)

Problem focused

Baseline 15.62 5.00 16.09 490 -1.28 (0.20)

3 weeks 13.81 554 1541 4.83 -4.03 (0.00)

6 weeks 11.05 537 1495 477  -10.03(0.00)

12 weeks 14.25 8.13 16,67 464 -4.71 (0.00)

Burden

Baseline 18.39 11.76  26.09 16.19  -7.35(0.00)

3 weeks 18.90 1505 2585 16.16  -5.88(0.00)

6 weeks 17.42 1115 3093 18.10  -11.95(0.00)

12 weeks 16.01 10,63 3501 1729 -17.58(0.00)

Quality of Life

Baseline 90.94 1307 8449 1549 6.04(0.00)

3 weeks 83.16 2526 8242 15.66 045 (0.66)

6 weeks 7722 31.89 7711 1737 0.06(0.96)

12 weeks 75.81 3425 7559 1729 0.10(0.92)

Note: SD standard deviation; Coping subscales=mean subscale scores on the
Brief COPE; Knowledge=mean scores on the Colorectal Cancer Awareness
Measure;

Burden=mean scores on the Zarit Burden Interview, Quality of life=mean
scores on the The Caregiver Quality of Life Index- Cancer

'Independent samples t-test

web-based learning on individuals with different levels
of education, in developed and developing countries, to
understand how educational attainment influences digi-
tal health intervention efficacy in diverse socioeconomic
contexts.

This study demonstrated that dysfunctional coping and
EFC in the experimental group were considerably lower
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Table 4 Effect of web-based education program on
participants’knowledge, coping, burden and quality of life at 3, 6,
and 12 - weeks

Variable B SE X2 p
Knowledge

3 weeks x group 0.08 0.12 0.50 048

6 weeks x group -0.39 0.10 13.13 <0.001
12 weeks x group -0.27 0.10 6.33 0.01
Coping subscale

Dysfunction

3 weeks x group -0.07 0.09 0.01 043

6 weeks x group -0.28 0.1 0.01 0.01

12 weeks x group -1.19 0.04 0.59 0.04
Emotional focused

3 weeks x group -0.15 0.07 4.51 0.03

6 weeks x group -0.28 0.09 10.60 0.001
12 weeks x group -0.41 0.09 20.61 <0.001
Problem focused

3 weeks x group 0,005 0.08 0.004 0.95

6 weeks x group -0.19 0.1 2.85 0.09
12 weeks x group -0.22 0.08 AN 0.008
Burden

3 weeks x group 0.06 0.17 0.11 0.74

6 weeks x group -0.05 0.26 0.03 0.86
12 weeks x group -0.48 0.15 10.51 <0.001
Quiality of life

3 weeks x group -0.10 0.05 2.1 0.15

6 weeks x group -0.12 0.07 3.57 0.06
12 weeks x group -0.10 0.07 2.26 013

Coping subscales=mean subscale scores on the Brief COPE; Knowledge=mean
scores on the Colorectal Cancer Awareness Measure;

Burden=mean scores on the Zarit Burden Interview, Quality of life=mean
scores on the The Caregiver Quality of Life Index- Cancer

Group: 0=control group (reference group); 1=intervention group

than in the control group after 3, 6, and 12 weeks. The
burden score of family caregivers in the WBEP group also
was lower than that of the control group. Family care-
givers engaged in the WBEP group may have a better
understanding of the cancer process and were better able
to find solutions for caregiving tasks, relax, and improve
communication with patients and family members. Some
caregivers, however, appear to use negative coping strate-
gies and have less knowledge about cancer [38].
Ineffective coping scores and burden perception
decreased gradually in the experimental group but
increased in the control group, whereas knowledge and
effective coping were not significantly better than at
baseline in experimental group. In particular, QoL scores
in both groups decreased dramatically after 12 weeks.
Previous findings have shown that effective coping is
associated with better QoL. Caregivers in the experi-
mental group used less effective coping during follow-up,
as reflected in QoL scores that did not increase [39, 40].
This may be because the intervention time was not long
enough to make a significant change in coping strategies
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or because the assessment was performed during the
most distressing time for the family caregiver [41]. Inter-
estingly, the PFC score was similar between the two
groups at baseline, but scores in both decreased after 3
and 6 weeks and then increased again at 12 weeks. This
finding suggests that further studies that focus on longer
time periods to enhance problem-solving skills through a
WBEP are needed.

Research has shown that the more family caregiv-
ers utilize dysfunctional coping and EFC strategies, the
more they perceive the care burden and develop psy-
chological distress and depressive symptoms [14]. The
WBEP demonstrated, however, a positive effect, as seen
in the decrease in the use of dysfunctional coping and
EFC during the follow-up period. Many family caregiv-
ers choose to engage in activities to take their minds off
cancer and rely fully on authority, hope, and religion [42].
Participants benefited from the information from the
WBEP, which helped them to find potential solutions and
decrease their risk of mental health problems.

The WBEP did not affect problem-coping strate-
gies. Certain web content aimed at enhancing problem-
solving skills among family caregivers [43]; however,
the symptoms of cancer management were challenging.
Thus, future research should investigate changes in cop-
ing style during the cancer process. PFC decreased after
3 and 6 weeks and then increased after 12 weeks. When
the patient’s cancer condition deteriorates or the patient
receives treatment, physical health worsens, and more
symptoms develop. As such, caregivers have increased
opportunities to utilize coping skills for symptom man-
agement and may perceive these skills as effective in help-
ing them to manage and control symptoms [44]. Greater
use of PFC helps caregivers to reduce the burden of car-
ing, lessen psychological consequences, improve QoL
[45], and increase caring ability [12]. Further research
on web-based education should focus on the instruction
of PFC content as early as possible, particularly in the
advanced stages of cancer.

This study revealed the effect of a WBEP on caregiver
burden perception. Caregivers who participated in the
WBEP reported their burden score decreased gradually
and no burden by the end of the program (T;). In con-
trast, the control group demonstrated mild burden at all
four time points, and the burden score increased sharply
after 6 and 12 weeks. This result is consistent with pre-
vious studies [46, 47]. Caregivers perform multiple roles
while performing caring tasks for their loved one and
face extensive cancer problems that need to be addressed
[48]. The multiple components of the WBEP were benefi-
cial for alleviating the associated care burden [7].

The WBEP did not show effectiveness in improving
QoL among caregivers. QoL declined in both groups, and
the QoL scores after 6 and 12 weeks were much lower
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than those at baseline. Previous studies on web-based
treatments have shown significant improvements in QoL
[45, 49]. Our result could be related to a decline in PFC,
which has been shown to improve QoL [47]. The study
included a high percentage of patients with Stage III and
IV CRC (37.1% in the experimental group, 47.7% in the
control group), which requires more support and effort
from the caregiver, resulting in insufficient time to care
for themselves and lower QoL [33, 47]. Further research
with larger sample sizes and specific stages of cancer
are needed to better understand the effectiveness of the
WBEP on QoL.

The mean age of cancer caregivers in this study was
similar to an earlier observation study conducted in Viet-
nam [30] and China [50] and lower than caregivers in
developed countries, such as Korea (51.53+14.56) [51],
and the United States (51.10+10.24) [38]. The results
indicated that more than 60% of caregivers had an edu-
cational background above college level, which is con-
sistent with previous studies in South Vietnam [30] and
other countries [52]. Younger age and higher educational
level were advantageous in overcoming the digital issues
of usage and adherence to web-based education. Older
or less educated people may experience more difficulties
with the use of eHealth [18, 33]. Further, a high attrition
rate was observed in the control group; however, this rate
was within the acceptable range seen in many previous
studies (0-65.8%) [53]. The lower attrition rate in the
experimental group also showed that caregivers in the
WBEP group were more engaged than those in the con-
trol group.

Strengths and limitations

Caregivers can access educational materials on the inter-
net at any time and from any location, allowing them to
learn at their own pace, revisit information as needed,
and accommodate varying schedules without disrupting
their caregiving responsibilities. The significant retention
rate among caregivers in the intervention group suggests
a genuine interest in the WBEP.

This study did not account for patients with stomas, a
factor known to increase the caregiving burden on family
members. Incorporating this variable in subsequent stud-
ies would provide a more comprehensive understand-
ing of the challenges faced by caregivers. The WBEP is a
flexible intervention; its duration was not prescribed to
the participants, and the frequency of its usage was not
captured. Cancer family caregivers’ frequency and dura-
tion of WBEP use may have influenced the impact of
the intervention; thus, they should be captured in future
research.
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Conclusion

The WBEP showed a positive effect on dysfunctional
coping, EFC, and the burden of care. Interventions
should prioritize coaching caregivers in problem-focused
coping strategies, as these approaches have been shown
to alleviate caregiver burden and enhance QoL over time.
Healthcare staff can utilize a WBEP to deliver custom-
ized information and support tailored to individual care-
giver needs, thereby potentially enhancing caregivers’
effectiveness in managing their responsibilities.
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