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Abstract

Background Despite numerous shared health challenges during treatment and recovery, the interdependence of
health between patients with colorectal cancer and their family caregivers remains underexplored. This study applied
the actor-partner interdependence model (APIM) to examine this dyadic relationship.

Methods This descriptive correlational survey involved patients with colorectal cancer who visited the outpatient
department for postoperative follow-up, along with their family caregivers. From 343 consenting participants,
responses from 100 matched patient-caregiver pairs were analyzed. Data collection occurred at J Hospital from
August 2023 to May 2024. Key variables included the psychological health and quality of life (QoL) of both patients
and caregivers, patient self-care, and caregiver contribution to self-care. Statistical analysis was performed using Stata
16.1, with structural equation modeling.

Results The mean age of patients was 65.57 years; 51% were male, 66% had colon cancer, and 34% rectal cancer. The
caregivers'mean age was 56.11 years; 55% were female, and 66% were spouses. The analysis of actor effects showed
that the psychological health and QoL of both patients and caregivers independently influenced their respective
outcomes. The analysis of partner effects revealed mutual influences between the psychological health of patients
and caregivers; moreover, the psychological health of caregivers impacted patients’ self-care. While there was a
correlation between the QoL of patients and caregivers, it was not statistically significant in the structural equation
modeling.

Conclusions This study underscores the profound interdependence of health between patients with colorectal
cancer and their caregivers, revealing significant mutual impacts on psychological health and, to a lesser extent,
self-care. These insights suggest the need for targeted interventions to improve both patient recovery and caregiver
support, even where some correlations lack statistical significance.

Trial registration Prospectively registered with the Clinical Research Information Service (CRIS) under the Clinical
Trial Number KCT0008743 (Registration Date: 2023.08.25).
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Background

Colorectal cancer (CRC) is one of the most common can-
cers and the leading cause for cancer mortality world-
wide [1]. In the United States, the 5-year relative survival
rate for localized colon and rectal cancer is 91% and 90%,
respectively, while that for distant colon cancer is 13% [2].
In Korea, CRC is the fourth most prevalent cancer, with
the 5-year survival rate for localized CRC being 93.9%
[3]. The recent advanced treatment protocols have led
to increased CRC survival rates but also place substan-
tial physical and psychological burden on both patients
and family [4]. Patients undergoing active cancer treat-
ment and recovery often rely heavily on family members
for support, creating a complex dynamic of interdepen-
dence between both parties regarding their health and
well-being [5]. Understanding this dynamic is crucial for
developing interventions that address the needs of both
patients and caregivers, ultimately improving outcomes
for both.

Research has increasingly highlighted the physical and
psychological burden on both patients with CRC and
their family caregivers. Many patients with CRC must
live with enterostomy and a stoma during their survival,
which may impact body image and physical functions
[6]. Patients with CRC often experience significant psy-
chological distress including depression, stigma, and dis-
gust, which can adversely affect their self-care practices
and overall quality of life (QoL) [7, 8]. Self-care involves
skills that patients need to learn and practice to manage
chronic health illnesses such as CRC to achieve positiv-
ity and satisfaction in life [9]; moreover, it directly influ-
ences health outcomes and patients’ ability to maintain
high QoL [10, 11]. Given the limited resources and sup-
port provided by professional health care, family care-
givers play a vital role in supporting patients with CRC
and often contribute significantly to the patient’s self-care
efforts [12]. This contribution, referred to as caregiver
contribution to self-care, is essential because the effec-
tiveness of patient self-care is often dependent on the
support they receive from their caregivers [13]. However,
caregivers may experience high levels of stress, anxiety,
and depression during their engagement in long-term
contribution to self-care, which can impair their abil-
ity to provide this crucial support, thereby indirectly
affecting the patient’s recovery and well-being [14—16].
Despite the critical role of caregivers, the bidirectional
effects between patient and caregiver health, particu-
larly in the context of self-care and caregiver contribu-
tion to self-care, have not been thoroughly explored in
prior research. Although family structures in Korea are
similar to those in Western countries, Korean culture
remains influenced by Confucian values, including family
relationships, filial piety, and benevolence. These cultural
factors may affect caregiver contribution to self-care and
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patient self-care behaviors, differing from those observed
in Western contexts [17]. Thus, the generalizability of our
study findings to other cultures should be interpreted
with caution.

The Actor-Partner Interdependence Model (APIM)
offers a robust framework for examining the mutual
influence of patients and caregivers on each other’s
health outcomes. This model allows for the analysis of
both actor effects—how an individual’s characteristics
affect their own outcomes—and partner effects—how
one’s characteristics affect the other’s outcomes [18].
Applying this model to the study of patients with CRC
and their caregivers provides valuable insights into the
interdependence of their psychological health, self-care
behaviors, and QoL. Building on this framework, Kim
and Lee [19] conducted a systematic review and meta-
analysis exploring these relationships within the context
of colorectal cancer. They synthesized findings of existing
studies and confirmed that while the psychological dis-
tress of patients and caregivers significantly affects their
respective QoL, few studies have simultaneously exam-
ined the QoL of both parties within the same study [19].
Notably, there is a gap in the literature with respect to the
concurrent evaluation of QoL of caregivers and patients,
despite the intertwined nature of their health outcomes.

In this study, we aimed to investigate the actor-partner
effects within dyads of patients with CRC and their fam-
ily caregivers. We examined how psychological health
impacts self-care and QoL, considering both actor and
partner effects. The research questions of this study are
as follows: (1) Does the psychological health of patients
with CRC impact their self-care and QoL? (2) Does
caregivers’ psychological health impact caregiver con-
tribution to self-care and caregivers’ QoL? (3) Are there
reciprocal (partner) effects between the psychologi-
cal health and QoL of patients with CRC and caregiv-
ers? (4) Do patients’ self-care and caregiver contribution
to self-care mediate both the actor and partner effects
of psychological health on QoL? By including self-care
and caregiver contribution to self-care in our analysis,
we aimed to capture the full spectrum of interactions
occurring within these dyads. Recognizing that effective
self-care in patients is closely linked to the support they
receive from caregivers, we sought to address a notable
gap in the literature regarding the concurrent effects of
QoL of patients and caregivers. This study aims to fill this
gap by identifying these relationships and informing tar-
geted interventions that can simultaneously address the
needs of both patients and caregivers, thereby enhancing
their overall well-being. Given the growing recognition of
the intertwined health outcomes of patients and caregiv-
ers, this study is critical for guiding comprehensive care
strategies in oncology settings. Understanding the com-
plex interactions between patient and caregiver health is



Kim et al. BMC Nursing (2025) 24:515

essential for developing holistic approaches that support
the entire caregiving unit, ultimately leading to better
health outcomes for both patients and their caregivers.

Methods

The study was prospectively registered with the Clini-
cal Research Information Service (CRIS) under the code
KCT0008743.

Study design and setting

This study is a descriptive correlational survey using a
cross-sectional design. It was conducted at the Digestive
Surgery Outpatient Clinic of Jeonbuk National University
Hospital, a tertiary care facility and the Jeonbuk Regional
Cancer Center in Jeonju, South Korea. The hospital fol-
lows global standardized treatment protocols for patients
with CRC, ensuring consistency in medical management.
Additionally, all patients included in the study had com-
pleted surgical treatment, thus reducing variability in
disease management and providing a relatively homoge-
neous clinical baseline.

Participants

The study involved patients with CRC and their fam-
ily caregivers. The inclusion criteria for patients were as
follows: (1) adults aged 18 years or older, (2) individu-
als who had undergone surgical treatment for CRC and
were attending follow-up care at the hospital, and (3)
those with a primary caregiver, such as a spouse or family
member, who provided care. For caregivers, only primary
family caregivers aged 18 years or older were eligible to
participate. All participants provided voluntary informed
consent. Exclusion criteria included individuals with
cognitive impairments or psychiatric disorders, such as
dementia, and those with severe health conditions that
hindered communication.

Initially, the goal was to recruit at least 216 pairs of
patients and caregivers to ensure adequate power for
structural equation modeling (SEM), considering a 7%
non-response rate [20, 21]. However, despite efforts to
recruit participants over the course of one year, a total of
243 CRC patient-caregiver dyads were screened. Among
them, 35 patients (14.4%) and 107 caregivers (44.0%)
declined participation, resulting in 207 patients and 135
caregivers who responded. The overall non-response rate
was 29.2%. The reasons for declining participation varied:
most caregivers considered their participation unneces-
sary, viewing the study as patient-focused, while many
patients cited time constraints due to outpatient visits
and medical schedules. After data collection, 107 patients
and 35 caregivers could not be matched with a corre-
sponding dyad partner, leading to 100 matched pairs.
The final number of matched pairs was lower than origi-
nally planned; however, it met the rule of thumb for SEM,
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which requires a sample size of at least 10 times the num-
ber of key variables. This study included six key variables;
hence, a minimum of 60 pairs was sufficient [22].

Measurements

QoL

Patients’” QoL was assessed using the brief version of
the World Health Organization Quality of Life scale
(WHOQOL-BREF), a widely validated instrument that
evaluates the overall QoL across four domains: physi-
cal health, psychological health, social relationships, and
environment [23]. The WHOQOL-BREF scale consists
of 26 items, with higher scores indicating better QoL.
Notably, this tool was also used to measure the QoL of
family caregivers, ensuring consistency in the evaluation
across both groups. In the original validation study, the
tool demonstrated Cronbach’s alpha values of 0.82 for
physical health, 0.81 for psychological health, 0.68 for
social relationships, and 0.80 for Environment [23]. In the
current study, the WHOQOL-BREF showed good inter-
nal consistency, with Cronbach’s alpha values for patients
ranging from 0.71 to 0.83 and for caregivers from 0.66 to
0.89 across the four domains. The total WHOQOL-BREF
score ranges from 26 to 130, with higher scores indicat-
ing better overall QoL.

Self-care

To measure the self-care behaviors of patients, the Self-
Care of Chronic Illness Inventory (SC-CII) was employed.
This inventory includes 19 items and is divided into three
subscales: self-care maintenance, self-care monitoring,
and self-care management; higher scores indicated bet-
ter self-care behaviors [24]. The original validation of the
SC-CII reported Cronbach’s alpha values of 0.81, 0.86,
and 0.71 for self-care maintenance, self-care monitoring,
and self-care management, respectively [24], while in this
study, the reliability coefficients were 0.69, 0.88, and 0.75,
respectively. Although the SC-CII is divided into these
three subscales, all 19 items were used as a single con-
struct of self-care in the correlation and SEM analyses to
assess the interdependence between patients and care-
givers. The total SC-CII score ranges from 19 to 95, and
scores were standardized to a 100-point scale for analysis.

Caregiver contribution to self-care

To assess how caregivers contribute to the self-care
of patients, the Caregiver Contribution to Self-Care
of Chronic Illness Inventory (CC-SC-CII) was used.
This 19-item scale specifically measures the caregiv-
ers’ involvement in the maintenance, monitoring, and
management of the patient’s illness. Higher scores on
this scale reflect a greater contribution by caregivers to
the self-care of the patient [25]. The original validation
of the CC-SC-CII reported Cronbach’s alpha values of
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0.83, 0.93, and 0.74 for caregiver contribution to self-care
maintenance, caregiver contribution to self-care moni-
toring, and caregiver contribution to self-care manage-
ment, respectively [25], while in this study, the reliability
coefficients were 0.78, 0.90, and 0.82, respectively. Simi-
lar to the SC-CII, the total CC-SC-CII score ranges from
19 to 95 and was standardized to a 100-point scale for
analysis.

Psychological health

Psychological health was measured using the 21-item
Depression Anxiety and Stress Scale (DASS-21) [26],
which can be used to evaluate the psychological state of
patients, focusing on three key areas: depression, anxi-
ety, and stress. Each subscale’s score is doubled to obtain
the final score. Notably, DASS-21 was also used to assess
the psychological health of family caregivers, providing
a consistent measure across both groups. In the original
study, the Cronbach’s alphas for the subscales of depres-
sion, anxiety, and stress ranged from 0.73 to 0.81 [26].
In this study, the reliability coefficients for patients were
0.86 for depression, 0.80 for anxiety, and 0.87 for stress,
while for caregivers, they were 0.93, 0.91, and 0.91,
respectively. The total DASS-21 score ranges from 0 to
126, with higher scores indicating greater psychological
distress.

General and disease-related characteristics

Both patients and caregivers’ general and disease-related
characteristics were collected to provide essential context
for the study. For patients, demographic data included
age, sex, education level, marital status, religion, employ-
ment status, and economic status. Disease-related vari-
ables encompassed tumor location, cancer stage, type of
treatment (surgery, chemotherapy, radiation), time since
diagnosis, comorbid conditions, and presence of ostomy.
For caregivers, similar demographic data were gathered,
including their age, sex, education level, relationship to
the patient, religion, and employment status. Addition-
ally, the presence of any comorbid conditions in caregiv-
ers were recorded.

Data collection

Data were collected from August 2023 to May 2024 at
the outpatient clinic of Jeonbuk National University Hos-
pital. The data collection process involved face-to-face
interviews and structured questionnaires administered
by a trained research assistant. The assistant followed a
standardized protocol to ensure consistency and reli-
ability in data collection. The structured questionnaires
were validated for use with the study population, captur-
ing comprehensive information from both patients and
caregivers. All collected data were securely stored and
regularly reviewed to ensure accuracy and completeness,
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maintaining high data quality standards throughout the
study period.

Ethical considerations

This study was conducted following approval from the
Institutional Review Board (IRB) of Jeonbuk National
University Hospital (Approval No. CUH 2023-07-001-
003). All participants were informed about the study’s
objectives, procedures, potential risks, and benefits
before their participation. Written informed consent was
obtained from all participants, ensuring their voluntary
involvement in the study. Participants were also assured
that their data would be treated confidentially and anony-
mously, with all personal identifiers removed before data
analysis. The study adhered to ethical principles, includ-
ing respect for autonomy, beneficence, and confidenti-
ality, ensuring the protection of participants’ rights and
well-being throughout the research process.

Statistical analysis

The collected data were analyzed using STATA 16.1 soft-
ware. Descriptive statistics, including mean, standard
deviation, frequency, and percentage, were calculated for
general and clinical characteristics. Independent t-tests
and analysis of variance (ANOVA) were used to exam-
ine differences in dependent variables based on specific
characteristics, while paired t-tests were conducted to
compare key variables between patients and caregiv-
ers. Pearson correlation coefficients were employed to
explore relationships between major variables.

Given the dyadic nature of the data, the Actor-Part-
ner Interdependence Model extended for Mediation
(APIMeM) was selected as the final analytical approach.
Alternative methods, such as multilevel modeling (MLM)
and actor-only models, were considered but deemed
less suitable. MLM does not fully capture the reciprocal
influences within dyads, while actor-only models over-
look partner effects. APIMeM, implemented via SEM,
enables a comprehensive examination of actor and part-
ner effects, as well as mediation processes, making it the
most appropriate choice for analyzing interdependent
health outcomes in patient-caregiver dyads [27].

Prior to conducting the analysis, the necessary assump-
tions for SEM were carefully evaluated. These included
checking for multicollinearity, normality, and linearity of
the data. The data were found to meet these assumptions,
allowing for reliable SEM analysis. SEM with bootstrap-
ping (1,000 replicates) was then performed to exam-
ine the interdependence of health outcomes between
patients and caregivers. Additionally, based on the results
of univariate analysis, which revealed significant differ-
ences in QoL associated with specific variables, the SEM
analysis was adjusted for patients’ economic status and
comorbidity, as well as caregivers’ education level and
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comorbidity, to control for their potential confounding
effects.

Given the relatively high non-response rate and the
potential for selection bias, we conducted a sensitivity
analysis to evaluate its impact on the study findings. Uni-
variate analyses compared matched and non-matched
patients in terms of general characteristics, disease-
related factors, and key study variables. A multiple
regression model was then applied to determine whether
matched status significantly affected QoL, adjusting for
covariates that differed significantly between the two
groups. This approach allowed us to assess the influence
of selection bias on study outcomes.

Results

Associations between participants’ characteristics and QoL
Participants’ characteristics and their univariate asso-
ciations with QoL were analyzed. Among patients, sig-
nificant associations were found between QoL and both
economic status and comorbidity. Patients with a high
economic status reported significantly higher QoL scores
compared to those with moderate or low economic status
(F=14.03, p<0.001). Similarly, patients without comor-
bidities had higher QoL scores than those with comor-
bidities (t=2.23, p=0.028). For caregivers, educational
level and comorbidity were significantly associated with
QoL. Caregivers with higher educational levels had bet-
ter QoL (t = -3.17, p=0.002), and those without comor-
bidities reported higher QoL compared to those with
comorbidities (t=2.74, p =0.007) (Table 1).

Psychological health, patient self-care, caregiver
contribution to self-care, and QoL

The analysis compared psychological health, patient
self-care, caregiver contribution to self-care, and QoL
between patients and caregivers using paired t-tests. The
paired t-test results showed no significant differences in
overall psychological health between patients and care-
givers (t = -0.49, p=0.628). Similarly, there were no sig-
nificant differences between patients’ self-care scores and
caregivers’ contribution to self-care scores across all sub-
scales (maintenance (t=0.45, p=0.657), monitoring (t =
-1.79, p=0.076), and management (t = -1.10, p=0.275))
and for the total self-care score (t = -0.93, p=0.353).
However, caregivers also had a higher overall QoL than
patients (t = -1.99, p=0.049). Significant differences were
observed in specific domains of QoL, with caregivers
scoring higher in physical health (t = -2.23, p=0.028) and
social relationships (t = -2.58, p=0.012) (Table 2).

Correlations between patient and caregiver variables

Correlation analyses revealed a significant positive rela-
tionship between patients’ and caregivers’ psychological
health (r=0.21, p=0.034). Patients’ QoL was negatively
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correlated with their psychological health (r = -0.49,
p<0.001) and caregivers’ psychological health (» = -0.30,
p=0.002). Additionally, caregivers’ QoL was positively
correlated with their contribution to self-care (r=0.33,
p=0.001) and patients’ QoL (r=0.23, p=0.020). (Table 3).

Actor-partner effect testing

The final structural equation model was developed to
examine the interdependence between psychological
health, patient self-care, caregiver contribution to self-
care, and QoL among patients with CRC and their family
caregivers. The model included adjustments for patients’
economic status and comorbidity, as well as caregivers’
education level and comorbidity, which were significant
in the univariate analysis.

Significant actor effects were identified in the model.
Specifically, patients’ psychological health had a negative
impact on their QoL (B = -0.36, p<0.001), and patients’
self-care was positively associated with their QoL
(B=0.24, p=0.013). For caregivers, psychological health
negatively influenced their QoL (B = -0.23, p=0.001),
while their contribution to the patient’s self-care posi-
tively impacted their own QoL (B=0.41, p<0.001)
(Fig. 1).

The model also revealed significant partner effects.
Caregivers’ psychological health had a negative impact
on patients’ self-care (B = -0.12, p =0.044). Additionally,
there was a significant reciprocal relationship between
the psychological health of patients and caregivers
(B=117.02, p=0.030), indicating a mutual influence on
each other’s psychological well-being. Other paths in the
model were not statistically significant, and the media-
tion analysis did not yield significant results (Fig. 1).

Sensitivity analysis

To evaluate the impact of selection bias, a sensitivity
analysis was conducted (Supplementary Table 1). Uni-
variate comparisons between matched and non-matched
patients revealed significant differences in age (p=0.008),
marital status (p=0.002), educational level (p<0.001),
time since diagnosis (p=0.007), and psychological health
(p=0.013). Among -caregivers, significant differences
were observed in age (p=0.023) and relationship to the
patient (p<0.001). However, QoL did not differ signifi-
cantly (p=0.067 for patients, p=0.273 for caregivers).

To determine whether these differences influenced the
main study outcomes, a multiple regression analysis was
conducted, adjusting for significant covariates. After con-
trolling for potential confounders, matched status did not
significantly predict QoL in either patients or caregivers
(p>0.05). These findings suggest that selection bias had
little impact on the results.
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Table 1 Participants’ characteristics and univariate association with QoL (N=200)

Variables Patients (n=100) Patients’ QoL Caregivers (n=100)  Caregivers’ QoL
M=SD or n (%) MzSD t/F p M=SD or n (%) MxSD t/F p
Age (years) 65.57+10.64 56.11+12.37
<65 47 (47%) 87.91+£16.08 157 0.119 71 (71%) 89.62+14.93 041 0.684
>65 53 (53%) 82.79+£16.40 29 (29%) 88.17+18.74
Sex
Male 51(51%) 83.90+16.68 -0.81 0421 45 (45%) 89.33+16.83 007 0941
Female 49 (49%) 86.55+16.11 55 (55%) 89.09+15.52
Marital status
Single/divorced/widowed 12 (12%) 83.50+19.97 -0.38 0.704
Married 88 (88%) 8543+15.94
Relationship
Spouse 66 (66%) 88.94+1631 003 0973
Adult child 28 (28%) 89.79+15.77
Others 6 (6%") 89.33+17.00
Educational level
High school or less 81 (81%) 84.01+£16.83 -1.51 0.135 55 (55%) 8480+ 1643 -3.17 0.002
College or higher 19 (19%) 90.26+13.51 45 (45%) 94.58+13.93
Employment
No 26 (26%) 82.50+£20.03 1.22 0.300 14 (14%) 79.93+20.64 283  0.064
Yes 41 (41%) 88.22+1348 62 (62%) 90.33+14.37
Housewife 33 (33%) 83.58+16.38 24 (24%) 90.85+15.03
Religion
No 42 (42%) 82.29+16.52 -1.52 0.131 47 (47%) 88.74+17.21 -0.27 0791
Yes 58 (58%) 87.31+£16.08 53 (53%) 89.60+ 15.08
Economic status’
High @ 5 (5%) 113.40+8.53 14.03 <0.001
Moderate © 79 (79%) 85.66+13.99 c<b<a
Low © 16 (16%) 74.13+1830
Comorbidity
No 46 (46%) 89.09+16.83 2.23 0.028 70 (70%) 91.99+14.65 2.74 0.007
Yes 54 (54%) 81.89+1536 30 (30%) 82.70+£1747
Type of cancer
Colon cancer 66 (66%) 8497+16.26 -0.20 0.846
Rectal cancer 34 (34%) 85.65+16.82
Stage
1 31 (31%) 88.65+14.94 1.01 0.391
2 28 (28%) 81.21+£16.56
3 35 (35%) 85.26+17.04
4 6 (6%) 85.67+£18.73
Chemotherapy
Completion 36 (36%) 85.75+1831 156 0216
Under treatment 15 (15%) 7847+13.04
None 49 (49%) 86.86+£15.55
Radiotherapy
Completion 8 (8%) 95.13+£16.37 3.07 0.051
Under treatment 2 (2%) 65.50+19.09
None 90 (90%) 84.76 £15.98
Time since diagnosis
<lyear 29 (29%) 843841924 028 0755
> ]year, <3years 52 (52%) 84.73+15.04
>3years 19 (19%) 87.74+15.78

Ostomy
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Table 1 (continued)
Variables Patients (n=100) Patients’ QoL Caregivers (1=100) Caregivers’ QoL
M=SD or n (%) MzSD t/F p M=SD or n (%) M=SD t/F p
No 93 (93%) 85.15+1645 -0.11 0913
Yes (temporary) 7 (7%) 85.86+16.58
Notes. QoL =Quality of life; M=Mean; SD=Standard deviation. fPost-hoc test was conducted using Bonferroni correction
Table 2 Psychological health, self-care, contribution to self-care, and quality of life (N=200)
Variables Categories Patients (n=100) Caregivers (n=100) t p
M=SD or n (%) M=SD or n (%)
Psychological health Total score 2416+2143 25.62+26.03 -049 0628
Depression 8.28+8.08 8.14+9.33 0.12 0.901
Normal 43 (43%) 50 (50%)
Mild 12 (12%) 3(3%)
Moderate 16 (16%) 18 (18%)
Severe 4 (4%) 6 (6%)
Extremely severe 25 (25%) 23 (23%)
Anxiety 6.78+6.78 0.68+841 0.10 0918
Normal 37 (37%) 471 (41%)
Mild 14 (14%) 16 (16%)
Moderate 11 (11%) 11 (11%)
Severe 9 (9%) 9 (9%)
Extremely severe 29 (29%) 23 (23%)
Stress 9.10+8.11 10.80+9.32 -1.52 0.132
Normal 47 (47%) 39 (39%)
Mild 0 (10%) 7 (7%)
Moderate 4 (14%) 19 (19%)
Severe 4 (14%) 6 (16%)
Extremely severe 5(15%) 19 (19%)
Self-care’ & Total score 73.36+14.20 75231431 -0.93 0.353
Contribution to self-care’ Maintenance 74.20+15.89 73.17+17.19 045 0657
Monitoring 77.28+20.28 82.20+18.29 -1.79 0.076
Management 70.23+16.86 7324+1553 -1.10 0.275
Quality of life Total score 85.20+16.37 89.20+16.04 -1.99 0.049
Physical health 3.09+0.59 3.26+0.60 -2.23 0.028
Psychological health 3.18+0.77 329+084 -1.04 0.300
Social relationships 2.95+0.88 3.20+0.70 -2.58 0.012
Environment 3.27+0.67 3371061 -1 0.269
Overall quality of life 336093 3.45+0.81 -0.82 0416
General health 2.99+0.99 3.15+094 -1.21 0.230

Notes. M=Mean; SD=Standard deviation. fPatients’ self-care and caregivers’ contribution to self-care were analyzed using paired t-tests. The total and subscale

scores were standardized to a 0-100 scale

Discussion

This study investigated the relationships between psycho-
logical health, patient self-care, caregiver contribution to
self-care, and QoL in patients with CRC and their fam-
ily caregivers, utilizing the APIM framework. We found
that the psychological health and QoL of both patients
and caregivers independently influenced their respective
outcomes. Additionally, partner effects analysis revealed
mutual influences between patients’ and caregivers’ psy-
chological health, with caregivers’ psychological well-
being also affecting patients’ self-care. The discussion

explores these actor and partner effects to enhance
understanding of their interdependent dynamics.
Psychological health is a significant concern for patients
with cancer as the diagnosis and treatment of cancer can
lead to anxiety, depression, emotional distress, and fear
of prognosis and possible side effects, which in turn may
lead to decline in psychological health and QoL [28, 29].
Consistent with previous research, our study revealed
that psychological health was related to QoL in patients
with CRC [28, 30, 31]. More than half of the patients with
CRC in our study reported experiencing depression, anx-
iety, and stress; this indicates the importance of screening
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Table 3 Correlation relationships between variables of patients and caregivers (N=200)
Variables Psychological health Self-care Contribution to self-care QoL
Patients Caregivers Patients Caregivers Patients Caregivers
r(p) r(p) r(p) r(p) r(p) r(p)
Patients’ psychological health 1.000
Caregivers'psychological health 0.21 1.000
(0.034)
Patients’self-care -0.04 -0.23 1.000
(0.686) (0.024)
Caregivers' contribution to self-care 0.04 0.09 0.01 1.000
(0.688) (0.386) (0.929)
Patients' QoL -0.49 -0.30 0.24 0.04 1.000
(<0.001) (0.002) (0.019) (0.708)
Caregivers' QoL -0.14 -0.40 0.04 0.33 0.23 1.000
(0.165) (<0.001) (0.725) (0.001) (0.020)
Notes. QoL =Quality of life
Patient
Self-care 4— “““““““““““““ _
o L \\\\
Patient Afﬁ ~ Patient \ \\\
Psychological health \:\::‘\\} ‘\\')o Quality of life \\\ \\\
S/ 00 \
" N 490 | |
117.02" y %, ,9}} g e ,“I 1060}
v 9&/7‘* < /," //
Caregiver ‘ ] ,” ™ Caregiver ‘/ /,//
Psychological health . -0.23" ,’/ Quality of life ///
\ , oA -
%, o«
Caregiver

Contribution

Fig. 1 Actor-partner interdependence mediation model in patients with colorectal cancer and their family caregivers. Notes. Estimates are unstandard-
ized regression coefficients; patients’ economic status, comorbidity, caregivers’ education level, and comorbidity were adjusted in the final structural
equation model. Significant path coefficients are in solid line; *p <0.05, **p < 0.01, ***p <0.001

programs for psychological health, especially for those
with low economic status and comorbidities. Although
we did not examine social support and its relationship to
QoL, previous studies have reported that patients with
CRC with greater social support tend to have better psy-
chological health [32, 33]. Future studies should consider
social support, including friends, communities, and hos-
pitals, and its relationship to psychological health and
Qol.

Psychological health is another important factor influ-
encing the QoL of caregivers of patients with CRC in
this study. Previous study reported a high prevalence of
psychological distress, including anxiety, depression,
and fear, among caregivers of patients with CRC because
these patients are highly dependent on caring services
[34, 35]. Psychological distress can affect caregivers in
many ways, for example, by adversely affecting family
relationships and social interactions, which in turn can
deteriorate the QoL of caregivers of patients with CRC

[36, 37]. Previous studies have reported that psychologi-
cal interventions to reduce anxiety or depression enhance
QoL in caregivers of patients with cancer [38]. Caregivers
in Korea have reported lower QoL compared to West-
ern countries and other Asian countries [39]. There is a
need for developing tailored intervention addressing psy-
chological support and providing appropriate training
to handle their caregiving tasks more effectively, thereby
enhancing QoL of caregivers [38].

Consistent with previous research, we found that psy-
chological health among patients with CRC is a signifi-
cant factor influencing their caregiver’s psychological
health [19, 21, 30]. Further, we found a positive asso-
ciation between caregivers’ psychological health and
patients’ self-care, which is consistent with the result
found in a previous study with ostomy patients and their
caregivers [40]. These results may indicate that patients
are sensitive to the health of their caregivers, which in
turn has a negative impact on their own health and health
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behaviors [40]. Thus, when healthcare providers assess
psychological symptoms in patients with CRC, caregivers
should also be assessed. These results further emphasize
the need for dyadic intervention development targeting
both patients with CRC and their caregivers to improve
psychological health, health behaviors, and QoL.
Although we did not find the mediating roles of
patient’s self-care and caregiver contribution to self-care
in the analysis, both of these factors were significantly
associated with QoL. Self-care is crucial in chronic health
conditions including cancer to have an active and emo-
tionally satisfying life. Consistent with previous research,
we found that self-care was positively related to QoL [10,
11, 41]. However, patients experience different symptoms
and have different needs throughout their journey during
cancer survivorship, which underscores the need for tai-
lored interventions. Patients with CRC must be provided
with appropriate training and support to increase self-
care skills from the stage of diagnosis to survivorship; this
could help boost their recovery and QoL [11]. We did not
find a direct relationship between caregiver contribution
to self-care and patient’s QoL. In other chronic diseases
such as heart failure, caregiver contribution to self-care
had indirect influence on patients’ QoL through the
mediation of patient self-care [42]. However, a caregiver’s
contribution to self-care was found to be directly related
to their own QoL, which highlights the importance of
including caregivers in self-care training programs. A
possible reason why self-care and caregiver contribution
to self-care were not significant mediators is that only 7%
of patients had an ostomy, which requires extensive self-
care to prevent complications such as infections or skin
irritation [43]. The findings may differ in studies with a
higher proportion of ostomy patients. Future studies
should recruit more patients with ostomies to examine
the roles of patients’ self-care and caregiver contribution
to self-care in health outcomes. Further, the study design
was cross-sectional and may not have fully captured the
mediating effects of self-care and caregiver contribution
to self-care. As the needs and importance of self-care
and caregiver contribution to self-care vary across dif-
ferent phases of recovery and survivorship, their impacts
on psychological health and QoL may also differ. More-
over, although the sample size met the rule of thumb for
SEM and sophisticated statistical methods were used,
100 pairs may have been insufficient to detect the media-
tion effects. If more patients in similar recovery phases
had been included, some mediating effects might have
been observed. Future studies should employ a longitu-
dinal design with larger samples to better capture these
dynamics. Nevertheless, this study is significant as the
first to examine the mediating roles of (patient) self-care
and caregiver contribution to self-care in patients with
CRC. It contributes to existing research by providing
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insights into the dyadic interactions within CRC caregiv-
ing relationships.

Although this is one of the few studies examining the
interdependence of health between patients with CRC
and family caregivers, a few limitations should be noted.
This study adopted a cross-sectional design; hence, it
does not explain the causal relationships between vari-
ables. Moreover, a selection bias may affect the validity
of our study as we recruited 100 caregiver-patient pairs
from a single outpatient clinic in Korea, potentially lim-
iting the generalizability of findings to other populations
and cultures. However, our sensitivity analysis showed
no significant differences between participants and non-
participants. We recommend follow-up studies with
more generalizable populations, using random selection
of institutions, quota sampling, and longitudinal designs
across diverse cultures. Although this study included
only primary caregivers, certain confounders—such as
living arrangements, family closeness, and relationship
satisfaction—may have influenced family dynamics and
their impact on self-care and QoL. Future studies should
comprehensively assess these potential confounders to
better understand their effects on study findings. More-
over, patients with cancer tend to experience different
levels of QoL throughout their survivorship; therefore, a
longitudinal study design would be beneficial to moni-
tor and examine psychological health and QoL and its
associated factors in patients with CRC and their family
caregivers.

Conclusions

To our knowledge, this study is one of the few that
explore the direct and indirect relationships between
psychological health and QoL in patients with CRC and
their family caregivers, especially in Korea. Our study
confirmed the interdependence of psychological health
in dyads of patients with CRC and their caregivers. It also
highlighted the significant roles of patients’ self-care and
caregivers’ contribution to self-care in their respective
QoL based on APIM. Based on this evidence, it is impor-
tant to develop dyadic interventions to improve psycho-
logical health for enhancing QoL of patients with CRC
and their caregivers. Future longitudinal studies are rec-
ommended to confirm the causal relationships between
variables examined in our study with patients with CRC
and their family caregivers.
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