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Objective: To examine factors associated with the self-efficacy for nutritional planning by family caregivers of patients with
gastrointestinal (GI) cancer, with a focus on caregiver burden and decision-making related to the consumption of fruits and
vegetables (F&V).

Methods: This cross-sectional study examined 378 family caregivers of patients who had GI cancers, mostly in the stomach,
colorectum, or liver. Self-efficacy for nutrition planning, caregiver burden, and decision-making regarding the consumption of
F&V were measured using the Nutrition Self-Efficacy Scale, the Brief Assessment Scale for Caregivers, and Henry’s Decisional
Balance Scale for F&V consumption, respectively.

Results: Family caregivers who had greater nutritional self-efficacy had higher perceived “pros” regarding the health benefits of
F&V, were married, had higher comorbidity scores, and had longer durations of caregiving. Family caregivers who had decreased
nutritional self-efficacy had higher perceived “cons” to consuming F&V and increased perceived burden on other family members.
Conclusion: Our results suggest that increased awareness of the benefits and challenges of consuming F&V, along with strong

support systems for family caregivers, can improve the diets of patients with GI cancer.
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1. Introduction

Patients with gastrointestinal (GI) cancer who consume
nutritious diets have better health outcomes, including
decreased functional decline and physical impairment and
enhanced quality of life [1]. However, cancer patients often
have symptoms that adversely affect their diets, including
poor appetite, nausea, vomiting, diarrhea, chewing or
swallowing difficulties, and altered sense of taste and smell
[2]. Severe malnutrition accounts for approximately 30%-
50% of all deaths in patients with GI cancer [3], and nu-
tritional planning is therefore crucial for these patients.
However, because it is difficult for these patients to manage
their own diets, it is necessary to develop interventions that
help them adopt more nutritional diets.

Family members often function as caregivers when
a relative has cancer, and they often provide crucial support
during the periods of diagnosis, treatment, and follow-up
[4]. Caregiving by a family member can significantly in-
fluence the health-related behaviors of cancer patients.
Family caregivers can help by scheduling medical visits,
arranging accommodations, monitoring adherence to
treatment, managing symptoms, offering emotional support,
preparing meals, performing household tasks, and providing
financial assistance [5]. However, family members often
have inadequate preparation and training in these areas.
Additionally, a family caregiver may lack confidence in the
ability to manage the diet of a patient with GI cancer [6, 7].

The participation of family members is crucial for im-
proving the diets of patients with cancer, and family
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members often help with nutritional planning because pa-
tients depend on them for this task and because families
want to actively participate in care 8, 9]. However, family
caregivers who face the burden of caring for a sick relative
often lack the confidence and experience needed for this task
and often face uncertainties when trying to provide a bal-
anced diet. Caregiving may also cause them to neglect their
own needs and abandon their usual daily activities [10].
Active involvement of cancer patients and their families in
nutritional care is an effective strategy that can improve the
diets of high-risk patients.

The active participation of family members in developing
diets for cancer patients requires identifying and addressing
dietary issues through patient-family interactions. This
collaborative approach supports the establishment and
maintenance of a balanced diet [11]. Families caring for
patients with cancer often lack information and have many
uncertainties regarding the management of life-threatening
illnesses. Additionally, there are benefits and drawbacks of
patients with GI cancer regarding the consumption of fruits
and vegetables (F&V), and these can affect the caregiver’s
self-efficacy and the patient’s adherence to a planned diet.
Nevertheless, adequate consumption of F&V remains
a significant nutritional goal that can help prevent cancer
recurrence [12].

To change dietary behavior, a cancer patient needs
motivation and must translate this motivation into action
[13]. Engaging in nutritional planning can promote be-
havioral changes that increase the consumption of F&V [14],
and the self-efficacy of family caregivers can improve a pa-
tient’s participation in diet planning. Making plans to
consume more F&V and the self-efficacy of nutritional
planning by family caregivers can increase the consumption
of F&V by patients [13]. Previous studies have identified the
self-efficacy and planning of caregivers as key factors that
influence the relationship between the intentions and be-
haviors of patients [15, 16]. However, there is little known
about the relationships of the self-efficacy of family care-
givers in nutritional planning, caregiver burden, and bal-
ancing decision-making regarding the consumption of F&V
by patients with GI cancer.

This study investigated the association of different fac-
tors with the self-efficacy for nutritional planning by family
caregivers of patients with GI cancer, with a specific focus on
caregiver burden and decision-making regarding the con-
sumption of F&V.

2. Methods

2.1. Design. This cross-sectional study examined family
caregivers of patients with GI cancer and was designed to
guide the future development of family-associated dietary
programs for the caregivers of these patients.

2.2. Setting and Sample. Study participants were primary
family caregivers aged 19 years or more who cared for adult
patients with GI cancer. All family caregivers accompanied
consecutive patients who received anticancer therapy
(surgery, radiotherapy, or chemotherapy) or regular follow-
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ups from March to June 2022 at two university hospitals in
South Korea. The family caregivers were invited to partic-
ipate in the study, and those who consented were asked to
complete written questionnaires. This study exclusively
examined family members and did not include friends of the
family or the patient. Family caregivers were excluded if they
could not complete the questionnaires, communicate with
an interviewer, or understand the purpose of the study well
enough to provide informed consent.

2.3. Data Collection and Procedures. After obtaining written
consent, the self-reported questionnaires were administered
in outpatient waiting rooms. Patients usually waited 20-
30 min for consultation with a physician. During this time,
family caregivers were asked for consent to participate in the
study. The questionnaires took approximately 15min to
complete. Participants received digital gift cards as a token of
appreciation after completing the survey.

The sample size was calculated using G*power Version
3.1.9.4 based on the following analytical parameters: sig-
nificance level, alpha =0.05; effect size =0.05; power = 80%;
predictors = 15. This indicated the necessary sample size
was 436.

Overall, 436 caregivers were contacted, and 430 were
primary family caregivers. Among them, 409 consented to
participate and completed the questionnaire (response rate:
93.8%). Complete case analysis and listwise deletion were
performed under the assumption that missing values oc-
curred at random. Questionnaire data from the 378 family
caregivers were included in the final statistical analyses. The
high rate of participation could be because data collection
was performed following face-to-face interactions while
caregivers were in the waiting room (strategies that made
participation more convenient), gifts were provided to
participants, and the researchers used a friendly approach.
The most common reason for nonparticipation was time
constraints.

The research staff explained the nature of the study,
including the purpose, rights and responsibilities of par-
ticipants, the risks and benefits of participation, and the
voluntary nature of participation. All participants provided
written informed consent. The study was conducted with
adherence to the guidelines of the Declaration of Helsinki
and was approved by the institutional review board
(Approval no. 2021-0168).

2.4. Measurements. The data consisted of a caregiver’s
general characteristics, burdens, decisional balance re-
garding the consumption of F&V, and self-efficacy for
nutritional planning. The general characteristics included
age, marital status, religious affiliation, monthly household
income, type of national health insurance, duration of
caregiving, weekly hours of caregiving, health issues
resulting from caregiving, relationship with the patient,
comorbidity index, and history of cancer. The family
caregiver was also asked about the patient’s characteristics,
including age, marital status, site of the GI cancer, religious
practices, current job, and monthly household income.
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2.4.1. Burden of Family Caregiver. The burden of caregiving
was assessed using the Brief Assessment Scale for Caregivers
(BASC) [17]. This comprehensive tool considers the negative
and positive aspects of caregiving and has 14 items in five
subscales: five items assess negative personal influence, three
items assess positive personal influence, two items address
concerns about other family members, two items focus on
medical issues, and two items address concerns about the
well-being of a loved one. A higher score on each subscale
indicates a greater burden.

The original version of the BASC had strong internal
consistency, with Cronbach’s alpha ranging from 0.71 to
0.88 for each subscale [17]. The version used here was
translated into the Korean language and had a Cronbach’s
alpha of 0.85 for the study data.

2.4.2. Decisional Balance for Consumption of Fé&V. The
decisional balance regarding the consumption of F&V was
measured using a scale developed by Henry et al. [18] that
considered the perceived “pros” and “cons” associated with
the consumption of F&V. The “pros” included perceptions
of health benefits (six items), planning (four items), and
preparation issues (four items); the “cons” included general
barriers (five items) and convenience issues (four items).
Based on a content validity test conducted by five experts,
which yielded a content validity index below 0.8, and on
cultural aspects related to Korean dining and food con-
sumption, the subscales of planning and preparation issues
were excluded. Thus, the total decisional balance scale had 15
items, each rated from 1 (not at all important) to 5 (extremely
important) for consumption of F&V. A higher score on the
“pros” indicated a stronger perception of advantages, and
higher scores on the “cons” indicated a stronger perception
of disadvantages. In the original study, Cronbach’s alpha
ranged from 0.61 to 0.81 for each scale [18]. In the present
study, Cronbach’s alpha was 0.87 for the pro scale and 0.76
for the con scale.

2.4.3. Self-Efficacy for Nutrition Planning. The self-efficacy
for nutrition planning was assessed using the Nutrition Self-
Efficacy Scale developed by Schwarzer and Renner [19]. This
scale assesses the confidence of a caregiver in being able to
overcome different barriers related to maintaining a healthy
diet. This scale has five items that measure the certainty of
a caregiver to manage different challenges: establishing
routines over time, repeated attempts for success, reevalu-
ating dietary approaches, limited initial external support,
and the need for detailed planning. Each response was rated
on a scale from 1 (very uncertain) to 4 (very certain), and
a higher score indicated greater confidence in nutrition
planning. In the original study, Cronbach’s alpha was 0.87
[19]; in the present study, Cronbach’s alpha was 0.93.
None of these three scales were independently validated
for the Korean population. Thus, each scale was translated
into the Korean language using a standardized forward-
backward translation process by bilingual experts. Dis-
crepancies were resolved using panel discussions to ensure
semantic validity. Psychometric experts also reviewed the

translated versions for content validity. Although full psy-
chometric validation was not performed, these procedures
enhanced the applicability of these tools for Korean
caregivers.

2.5.  Statistical Analyses. Descriptive statistics were
employed to calculate the mean and standard deviation of
each subscale of caregiver burden, the “pros” and “cons”
related to consumption of F&V, and self-efficacy for nu-
trition planning. An independent t-test was used to assess
the significance of the relationships of caregiver burden,
decisional balance regarding F&V consumption, and self-
efficacy for nutrition planning with different characteristics
of caregivers. Multiple regression analysis with stepwise
selection was then conducted to identify factors that were
significantly and independently associated with self-efficacy
for nutrition planning, and the results were presented as beta
coefficients and standard errors. A p value below 0.05 was
considered significant. Statistical analysis was performed
using SAS Version 9.4 (SAS Institute, Cary, NC, USA).

3. Results

3.1. Characteristics of Participants. We analyzed the char-
acteristics of 378 study participants who worked as care-
givers for a family member who had GI cancer (Table 1, top).
The average age was 54 years (range: 20-86), 89.7% were
female, 82.3% were married, and 51.6% were employed. A
total of 69.3% provided care for more than 1 year, and 74.6%
spent less than 9h per week on caregiving. Stress was the
most frequently reported health problem (38.6%). Most
caregivers were spouses (69.8%), and 91.8% had no personal
history of cancer.

The average age of the GI cancer patients was 61 years
(range: 20-86), 61.2% of them were younger than 65 years,
and 77.8% were married (Table 1, bottom). The most fre-
quent sites of cancer were the colorectum (59.5%), stomach
(26.5%), and liver (14.0%). On average, the caregiver in-
terview was administered 10.2 months (range: 0.6-20.8)
after the diagnosis of GI cancer in the patient.

3.2. Main Study Variables. We then assessed the main study
variables in the study population (Table 2). The overall score
for the BASC had a mean of 29.3 and a median of 29.0
(range: 14-56). Analysis of the decisional balance regarding
the consumption of F&V had a mean of 24.7 and a median of
25.0 (range: 12-30) for benefits; a mean of 13.7 and a median
of 15.0 (range: 5-25) for general barriers; and a mean of 10.5
and a median of 11.0 (range: 4-20) for inconvenience. The
score for self-efficacy in nutritional planning had a mean of
14.4 and a median of 15.0 (range: 5-20).

3.3. Univariate Analyses

3.3.1. Effect of the Characteristics of Family Caregivers.
We performed a univariate analysis to determine the as-
sociation of the different characteristics of caregivers with
the BASC score, decisional balance regarding the
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TABLE 2: Main study variables of family caregivers.

Variable Mean (SE) Median Range

BASC? 29.5 (0.3) 29.0 14.0-56.0
Negative personal influence 9.0 (0.2) 8.8 5.0-20.0
Positive personal influence 8.3 (0.1) 9.0 3.0-12.0
Other family members 4.3 (0.1) 4.0 2.0-8.0
Medical issues 5.2 (0.1) 5.0 3.0-12.0
Concern about loved one 4.4 (0.1) 4.0 2.0-8.0

Decisional balance on consumption of F&V"
Pros: Health benefit 24.7 (0.2) 25.0 12.0-30.0
Cons: General barriers 13.7 (0.2) 14.0 5.0-25.0
Cons: Inconvenience 10.5 (0.2) 11.0 4.0-20.0

Self-efficacy of nutrition planning* 14.4 (0.2) 15.0 5.0-20.0

Abbreviations: BASC, Brief Assessment Scale for Caregivers; SE, standard error.
“BASC: A higher score in each subscale indicates a greater burden of caregiving.
"Decisional balance on F&V consumption: A higher “pro” score indicates a greater perceived advantage of consuming F&V; a higher “con” score indicates

a greater perceived disadvantage of consuming F&V.

“Self-efficacy of nutrition planning: A higher score indicates greater self-efficacy in nutrition planning.

consumption of F&V, and self-efficacy in nutritional
planning (Table 1, top). Family caregivers who reported
a greater burden were more likely to be older (p = 0.034,
p=0.046), have a low monthly income (p =0.044,
p =0.016, p =0.042), receive of medical aid (p = 0.006),
provided more hours of care per week (p<0.0001,
p=0.007, p=0.022, p<0.0001), and have more health
problems related to caregiving responsibilities (p <0.0001,
p =0.018, p<0.0001, p = 0.001), especially sleep problems
(p=0.008, p=0034), stress (p<0.0001, p =0.024,
p<0.0001, p=0.0002), pain (p<0.0001, p =0.045,
p<0.0001, p=0.009), depressive mood (p<0.0001,
P <0.0001, p = 0.004), and weight change (p = 0.006). Being
the son of the patient (p = 0.035, p =0.034) and having
a history of cancer (p = 0.020) were also significant factors.

The decisional balance regarding the consumption of
F&V was more negative in caregivers without a spouse
(p=0.028), those who received medical assistance
(p =0.002, p=0.006), and those who were sons of the
patient (p = 0.031, p = 0.007). Conversely, the perception of
benefits was greater when the caregiver was not a spouse
(p = 0.048) and when the caregiver was a sister, brother, or
cousin (p = 0.003).

The self-efficacy of nutritional planning was greater
when the caregiver was female (p =0.001), a spouse
(p = 0.005), had a religious affiliation (p = 0.046), provided
more hours of care per week (p =0.034), was not a son
(p=10.013), was a spouse (p=0.015), and had more
comorbidities (p = 0.015).

3.3.2. Effect of the Characteristics of Patients. We also
performed a univariate analysis to determine the association
of the different characteristics of patients with the BASC
score, decisional balance, and self-efficacy of the caregivers
(Table 1, bottom). The burden of family caregivers was
greater when the cancer patient was older (p = 0.049),
unemployed (p = 0.029, p = 0.039), and had a low monthly
income (p = 0.001, p = 0.002, p = 0.007, p = 0.0003). The
perceptions of drawbacks regarding the consumption of
F&V were greater when the cancer patient had stomach

cancer (p = 0.004). The self-efficacy for nutritional planning
had no significant associations with any patient
characteristics.

3.4. Multivariate Analysis. We then performed a multivari-
able analysis to identify factors that were independently and
significantly associated with self-efficacy for nutritional
planning by family caregivers (Table 3). Higher perceived
benefits related to the consumption of F&V (p <0.0001),
having a spouse (p =0.001), a higher comorbidity score
(p =0.025), and caregiving for 9h or more per week
(p = 0.034) had positive associations with nutritional self-
efficacy. Conversely, a higher burden on other family
members (p = 0.0003) and more negative aspects related to
F&V consumption (p =0.026) had negative associations
with nutritional self-efficacy.

4. Discussion

Patients with GI cancer who have poor diets are more likely
to experience poor health outcomes [20]. The purpose of the
present study was to identify factors associated with the self-
efficacy for nutritional planning by family caregivers of
patients with GI cancer. We specifically examined the effects
of the decisional balance regarding consumption of F&V and
the burden experienced by family caregivers while managing
the diets of these patients. Our results regarding the self-
efficacy for nutritional planning by caregivers led to several
novel findings, particularly concerning the decisional bal-
ance regarding consumption of F&V and caregiver burden.

We found that family caregivers of patients with GI
cancer who perceived a greater health benefit from F&V
consumption tended to have greater self-efficacy for nu-
tritional planning than caregivers who did not perceive this
benefit. Similarly, family caregivers who perceived greater
barriers (evaluated by the BASC score) to consuming F&V
had lower self-efficacy for nutritional planning. The specific
barriers faced by caregivers include cost, availability,
preparation time, and patient resistance to certain foods
[21]. These barriers can overwhelm family caregivers and
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TaBLE 3: Multivariate analysis of factors associated with self-efficacy for nutritional planning by family caregivers of patients with GI cancer.

Factor Partial R? B coefficient (SE) F value p value®
Higher “pros” on health benefits of F&V 0.12 0.06 (0.01) 53.97 < 0.0001
Greater burden on other family members 0.03 —-0.48 (0.15) 10.27 0.0003
Having a spouse 0.02 0.99 (0.37) 7.1 0.001
Higher comorbidity index, > 1 0.01 0.69 (0.29) 5.56 0.025
Higher “cons” on general barriers of F&V 0.01 -0.02 (0.01) 4.75 0.026
Caregiving time of (> 9 h/week or more) 0.01 0.29 (0.14) 4.51 0.034

Model R?>=0.20, model p value < 0.0001

Note: Bold p values denote statistical significance.
Abbreviation: SE, standard error.

*Adjusted for all subscales of caregiver burden (BASC), decisional balance on F&V consumption, marital status, religious practice, insurance type, caregiving

duration, caregiving time, and all health problems related to caregiving.

reduce their confidence in their ability to prepare meals with
sufficient F&V. Understanding the benefits of consuming
F&V can motivate a caregiver to prioritize and implement
better nutritional practices and thereby boost confidence in
nutritional planning.

Our results also showed that a greater perceived burden
from other family members was linked to lower self-efficacy
in nutritional planning by family caregivers. This finding
aligns with that of a previous study, which found that
a decreased strain on family caregivers correlated with an
increased effort to modify the diet of patients [6]. When
a family caregiver perceives a burden is being imposed by
other family members, this suggests inadequate support and
interest by these other family members. Previous research
found that family caregivers who perceived more support
from others in the family had greater self-efficacy in care-
giving [22]. When other family members perceive a high
burden, this weakens the overall family support system and
can cause the primary caregiver to feel overwhelmed and less
confident in managing the nutritional plan of the patient.
Moreover, when a caregiver experiences a significant burden
from the patient and other family members, this can increase
stress and emotional exhaustion and decrease confidence in
managing additional tasks, including nutritional planning,
and this may negatively affect the health and outcome of the
patient [23]. Therefore, psychological support and stress
management resources may help family caregivers to better
cope with their emotional demands. Reducing stress and
emotional exhaustion can improve the overall well-being of
family caregivers and make them more resilient and con-
fident in managing the nutrition of patients [24].

Our results showed that being married, having a high
comorbidity score, and having a longer duration of care-
giving correlated with increased self-efficacy for nutritional
planning by caregivers. It is likely that married family
caregivers benefit from the support provided by their
spouses, and they therefore develop increased confidence
and capacity to handle the responsibilities of caregiving [25],
such as nutritional planning. Emotional and practical
support from a spouse can reduce the overall stress and
burden of caregiving and enhance self-efficacy. Previous
studies showed that provision of emotional stability and
practical assistance is essential for managing the re-
sponsibilities of caregiving [25]. Additionally, it is likely that

being married and having a family allow an individual to
learn the responsibilities of meal preparation and cooking,
leading to greater confidence in these tasks.

The present study showed that caregivers with higher
comorbidity scores had greater self-efficacy for nutritional
planning. This may be because a caregiver with more
comorbidities or more serious comorbidities has personal
experience in managing the special nutritional needs in the
presence of a serious or complex health condition. Addi-
tionally, a caregiver with health issues often has more in-
teractions with healthcare providers, thereby gaining
insights and skills related to the importance of nutrition [26].
Thus, a caregiver who can manage his or her own illness may
have more confidence in managing the nutritional needs of
others.

Our results demonstrated that a longer duration of
caregiving correlated with greater self-efficacy for nutritional
planning by caregivers. This is likely because more experi-
ence in caregiving provides a caregiver with greater pro-
ficiency and familiarity with the requirements [27] and
routines essential for effective nutritional management.

Educational programs that inform family caregivers
about the specific health benefits of F&V for patients with GI
cancer may improve their self-efficacy for nutritional
planning. These educational programs could include in-
formation about identifying and overcoming common
barriers to providing F&V, cost-effective recipes, time-
saving preparation techniques, and methods to enhance
the palatability of F&V. Furthermore, reducing perceived
barriers can enhance the sense of capability of family
caregivers and reduce their stress, thereby improving their
self-efficacy for nutritional planning.

The present study has certain limitations. First, because it
had a cross-sectional design, we were unable to identify
causal relationships of the self-efficacy for nutritional
planning with the burden experienced by family caregivers
and with the decisional balance regarding the consumption
of F&V. Further experimental studies are necessary to assess
the effect of family-based interventions that enhance con-
fidence in nutritional planning and the role of the family
support system. Moreover, no previous study provided
comprehensive evidence regarding the relationships among
self-efficacy for nutritional planning, the burden on family
caregivers, and decision-making related to consumption of
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F&V, and this restricts interpretation of our results. Addi-
tional prospective longitudinal studies are needed to ex-
amine how different strategies that focus on family
caregivers can help them provide healthier diets for patients
with GI cancer. Lastly, this study was limited because there
was not complete psychometric validation of the BASC, the
decisional balance scale on F&V consumption, and the
Nutrition Self-Efficacy Scale. Future research should con-
duct comprehensive validations of these metrics and per-
form reliability and validity testing to ensure their suitability
for Korean caregivers.

5. Conclusions

Our results suggest that increased awareness and un-
derstanding of the benefits and challenges of consuming
F&V, along with support systems for family caregivers, can
improve nutritional care of patients with GI cancer. Fur-
thermore, we found that married family caregivers, those
with more comorbidities, and those with more experience in
caregiving had higher levels of self-efficacy for nutritional
planning. This suggests that the support systems for family
caregivers can be improved by providing increased access to
nutritionists, support groups, and resources for meal
planning and problem-solving [8]. Furthermore, a strong
family support network that offers practical assistance is
likely to increase the confidence and effectiveness and de-
crease the burdens related to nutritional management ex-
perienced by family caregivers [9, 24].
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