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A B S T R A C T

Objective: To investigate the structural relationships between eHealth literacy, health-promoting behaviors,
depression, disease stigma, self-efficacy and self-care in Chinese patients with permanent colostomies.
Methods: A cross-sectional multi-stage random sampling study was conducted between October 2022 and July
2023. The study involved 280 participants with permanent colostomies recruited from four general hospitals in
Yancheng City, China. Data were collected using a questionnaire package to assess model variables, including
health-promoting behaviors, eHealth literacy, depression, disease stigma, self-efficacy and self-care. Structural
equation modeling was employed to analyze the data.
Results: The model explained 81.8% of the total variance. Health-promoting behaviors (β ¼ 0.41, P < 0.001),
eHealth literacy (β ¼ 0.16, P < 0.001), and depression (β ¼ �0.17, P < 0.001) influenced self-care directly. On the
other hand, health-promoting behaviors, depression and disease stigma influenced self-care indirectly through
self-efficacy mediation. The total, direct, and indirect effects of health-promoting behaviors and depression on
self-care were 0.53 and �0.26, 0.41 and �0.17, and 0.12 and 0.09, respectively, in patients with colostomies.
Conclusions: This study highlights the importance of improving health-promoting behaviors, eHealth literacy, and
self-efficacy in patients with colostomies. The study also suggests that reducing depression and disease stigma
could enhance patients' self-care. Health care professionals can leverage these findings to develop appropriate
programs to improve patients' self-care.
Introduction

A permanent colostomy is a surgical procedure used primarily for
treating colorectal cancer. During the surgery, an opening called a stoma
is made by diverting the colon end through an opening in the abdominal
wall and stitching the colon edges to the abdominal wall. The stool then
drains from the stoma into an abdomen-attached collection pouch or
bag.1 The rising colorectal cancer prevalence has led to a corresponding
increase in permanent colostomies. In China, an estimated 100,000 new
colostomy procedures have been performed yearly since 2005. This has
resulted in a growing population of colostomy patients to over 1.5 million
by 2023, with a trend toward younger patients.2 Colostomy is a
life-changing experience for most patients and has long-term effects on
physical, psychological, and social-psychological well-being.3 Studies
have shown a decrease in overall quality of life for these patients,
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impacting daily activities, including eating habits, choice of clothing,
sexuality, social interactions, employment, recreation, travel, sports, and
intimate relationships. These patients may also experience complica-
tions, such as peristomal irritant dermatitis, stoma bleeding, and stoma
stenosis.4 Depression, disease stigma, anxiety, self-inferiority, and other
psychosocial problems may also occur.5 By adopting self-care practices,
patients with colostomies can manage their symptoms, reduce compli-
cations, control risks, and improve their overall well-being and quality of
life.6

The concept of self-care, as outlined in the Middle Range Theory of
Self-care in Chronic Illness (ScCI), emphasizes the interaction between
patients, their families, friends, and health care providers. It involves
monitoring behaviors, maintaining physiologic and psychological sta-
bility, and actively managing symptoms to promote overall health.7

Self-care encompasses three key components: monitoring, management,
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and maintenance. Self-care is crucial for recovery;8 however, patients
with colostomies often have limited capacity for self-care. Worldwide,
health care providers recognize that self-care education is a key challenge
for patients.9 Similarly, in China, studies revealed that only 12.5% of
patients with colostomy mastered self-care. Additionally, the limited
self-care knowledge and skills hindered postoperative recovery. Over
60% of patients required assistance with colostomy care.10 Most existing
research have focused on individual factors or cross-sectional analysis,
with a gap in scientific nursing theory-based holistic studies. To address
this gap, this study utilizes Riegel’s self-care theory and a structural
equation model to conduct a multidimensional investigation and analysis
of self-care behaviors in patients with colostomies. By examining these
behaviors and related factors, this research aims to inform the develop-
ment of effective nursing interventions for patients with colostomies.

Literature review

Self-care can lead to significant benefits, including reduced medical
costs, improved quality of life, better clinical outcomes, and prevention
and early detection of health status changes.11 However, studies reveal
that only half of European patients achieve adequate self-care skills after
discharge. Patients with permanent colostomies in China exhibit lower
self-care capability than patients in Western countries.12,13 Studies have
identified several factors limiting self-care abilities in patients with co-
lostomies. Du et al.14 highlighted the impact of disease stigma, where
concerns about effluent odor, sound, and other body changes can nega-
tively influence patients' self-care ability, quality of life, and overall
well-being. In contrast, patients with higher self-efficacy were more
confident, suffered less stigma, and had better prognoses.15 eHealth lit-
eracy refers to the ability to find, understand, and apply health infor-
mation from electronic sources.16 Additionally, research suggests that
eHealth literacy is crucial to successful self-care. Patients with adequate
eHealth literacy demonstrated higher self-efficacy and engaged in key
self-care behaviors.17,18 Research by Li19 suggested a strong link between
patients' health-promoting behaviors and the development of colostomy
complications. The findings indicated that good health behaviors pro-
mote patients' postoperative self-care abilities. Individuals with chronic
illnesses often experience mental health challenges, primarily stress,
anxiety, and depression, which can exacerbate the illness and make
self-care more difficult.20 Furthermore, studies have shown a negative
correlation between depression and self-efficacy.21 Studies show that
higher self-efficacy results in better outcomes. Thus, having more
self-confidence in the handling process and a greater sense of control
would lead to less depression. However, few studies have systematically
investigated self-care behaviors in patients with permanent colostomies,
particularly regarding the interplay of multiple variables, as outlined in
the ScCI theory. To address this gap, our study aimed to develop and test
a hypothetical model that examines self-care in patients with co-
lostomies. The model will identify factors that directly, indirectly, and in
total contribute to patient self-care.

Structural equation model

This study was guided by the ScCI theory proposed by Riegel, which
emphasizes congruency between patients' demands and the requirements
of their chronic conditions when making health decisions.7 Riegel’s
self-care theory distinguishes itself from Orem’s by focusing primarily on
individuals. According to the ScCI theory, several factors influence
self-care in chronic illness, including self-efficacy, habits, access to care,
and psychological well-being. Health-promoting behaviors encompass
the healthy habits that individuals incorporate into their daily routines.
Depression and disease stigma are psychological factors that contribute
to negative emotional responses in patients with colostomies. Access to
care refers to the timely availability and adequacy of health care services
for patients to achieve optimal health outcomes.22 Individuals' eHealth
literacy levels impact access to care and directly affect their self-care
2

ability in ill health. It reflects their capability to obtain and utilize
health care network resources.23 In the current study’s model framework,
eHealth literacy, health-promoting behaviors, depression, and disease
stigma were classified as exogenous variables. Self-efficacy and self-care
were identified as the mediating and outcome variables, respectively.

The relationship between the variables in the model was established
based on existing research findings. These findings revealed that health-
promoting behaviors increased patients' self-efficacy, with positive
health habits leading to a greater capacity for self-care. Furthermore,
sufficient eHealth literacy empowers individuals to leverage the Inter-
net’s capabilities for acquiring health information and skills, communi-
cating with health care providers, seeking health services, and
participating in self-care programs.24 Conversely, depression and disease
stigma can act as barriers to self-care by diminishing patients'
self-efficacy. The current model incorporates paths representing the po-
tential influences between these variables. This study proposed a hy-
pothesis model based on previous studies and the ScCI theory (Fig. 1).
The study hypothesized that (1) health-promoting behaviors and
eHealths literacy had positive direct effects, and indirect effects through
self-efficacy on self-care; (2) depression and disease stigma negatively
impacted self-care, and self-efficacy mediated the relationships between
depression, disease stigma and self-care.

Purpose

This study aimed to create and utilize a structural equation model to
elucidate the factors influencing self-care in patients with permanent
colostomies in China. The study also aimed to clarify the relationships
between these factors to provide health care professionals with a theo-
retical foundation for developing appropriate interventions.

Methods

Study design

A descriptive model-testing, cross-sectional study was conducted to
test the hypothesized self-care model in patients with permanent co-
lostomy in Yancheng City, China, between October 2022 and July 2023.

Participants and data collection

This study was conducted in Yancheng, a city in Jiangsu province,
Eastern China. A multi-stage random sampling technique was employed
to recruit participants. First, four general hospitals were selected out of
nine from a numerically arranged list using a simple random sampling
method. The selected facilities were Yancheng No.1 People’s Hospital,
Yancheng No.3 People’s Hospital, Dafeng People’s Hospital, and Dongtai
People’s Hospital. Second, 290 patients with permanent colostomies who
came to visit the clinics of the four general hospitals and met the inclu-
sion criteria, were willing to participate in the study, and provided signed
consent forms were randomly recruited. Third, the researcher distributed
questionnaires to these patients, providing guidance on how to complete
them. Each patient took an average of 20 minutes to fill out all ques-
tionnaires. Regardless of the hospital fromwhich they were recruited, the
participants met the same inclusion criteria.

Individuals aged 40 years or older, who were literate in Chinese,
resident in Yancheng and underwent permanent colostomy at least one
month before discharge met the inclusion criteria. Patients with a history
of mental illness, mental disorder, severe chronic disease, familial he-
reditary disease, and communication difficulties were excluded from the
study.

Structured equation modeling (SEM) recommends sample sizes
around 200 or 5–20 times the number of parameters ; To account for an
anticipated 10% rate of abnormal and missing data, a sample size of 290
participants was deemed sufficient for this study.25 The sample size
calculation considered the 28 parameters estimated in the model based
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Fig. 1. The hypothesis model. x1–x6: Health-promoting behaviors (x1: Spiritual growth; x2: Health responsibility; x3: Physical activity; x4: Interpersonal relations; x5:
Nutrition; x6: Stress management); x7: eHealth literacy; x8: Depression; x9–x12: Disease stigma (x9: Social exclusion; x10: Economic insecurity; x11: Internal shame;
x12: Social isolation); y1: Self-efficacy; y2–y4: Self-care (y2: Self-care maintenance; y3: Self-care monitoring; y4: Self-care management).
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on 22 loadings of six observed variables and six measurement errors.26

However, 280 participants were included in the final analysis, as 10
were excluded due to incomplete data. The effective recovery was
96.55%.

Instruments

Health-promoting lifestyle profile
The Chinese version of the Health-Promoting Lifestyle Profile II

(HPLP II)27 was used to measure patients' health-promoting behaviors.
This instrument has 52 items across six dimensions—spiritual growth,
health responsibility, physical activity, interpersonal relationships,
nutrition, and stress management. Each item uses a four-point Likert
scale, with the higher scores indicating more frequent practice of health
behaviors. Cronbach’s alpha, a measure of internal consistency for the
scale, was 0.94, with a correlation coefficient of 0.84 for each domain.
The construct validity of the questionnaires in this study was tested using
confrmatory factor analysis, and the overall model fit was adequate.

eHealth literacy scale
The Chinese version of the eHealth literacy scale (eHEALS)28 was

used to measure patients' eHealth literacy. Patients were assessed for
their comfort level, knowledge, and aptitude to find, assess, and utilize
eHealth information for addressing health-related issues. A five-point
Likert scale was employed to assess the scale’s eight items, with higher
scores indicating higher levels of eHealth literacy. This study reported
the scale’s Cronbach’s alpha as 0.94.

Self-rating depression scale
The severity and variation of depressive symptoms were assessed

using the self-rating depression scale (SDS) developed by William W.K.
Zung.29 This 20-item Likert scale evaluates psychological and physio-
logical symptoms identified in factor-analytic depression studies using a
4-point scoring method. It demonstrates good internal consistency
(Cronbach’s alpha ¼ 0.845) and validity (coefficient ¼ 0.837).
3

Social impact scale
Disease stigma was measured using the Social Impact Scale (SIS). This

24-item instrument assesses stigma across four domains: social exclusion,
economic insecurity, internal shame, and social isolation.30 Participants'
responses are rated on a four-point scale, with higher scores indicating
greater disease stigma. The SIS demonstrates good internal consistency
(Cronbach’s alpha¼ 0.85), with a correlation coefficient of 0.85 for each
domain.

Ostomy self-care self-efficacy
The Ostomy Self-care Self-efficacy Scale, a component of the Ostomy

Self-Care Index (OSCI), assesses the self-efficacy levels of colostomy pa-
tients.31 This 10-item scale employs a 5-point Likert scale, with higher
scores indicating superior self-care self-efficacy. The scale demonstrates
good reliability, with a reported Cronbach’s alpha of 0.962.

Ostomy self-care index
The OSCI was used to measure self-care practices among patients with

permanent colostomies.31 This self-administered instrument assesses
three key dimensions of self-care: maintenance, monitoring, and man-
agement.32 Participants respond using a five-point Likert scale, with
higher scores denoting superior self-care practices. The scale demon-
strates excellent internal consistency, with a Cronbach’s alpha of 0.975
for the total scale and 0.965, 0.953, and 0.930 for the maintenance,
monitoring, and management subscales, respectively. This indicates that
the OSCI is a valid and reliable tool for evaluating self-care behaviors in
patients with ostomy.

Data analysis

Data were collected from two sources: online questionnaires with
backend export and offline data entry directly into the statistical soft-
ware (IBM SPSS Statistics version 26 and IBM SPSS AMOS version 28).
Descriptive statistics were used to describe participant characteristics,
and data normality was tested using skewness and kurtosis. The



Table 1
Demographic characteristics of the participants (N ¼ 280).

Participants' characteristics n %

Gender
Female 117 41.8
Male 164 58.2

Age (year) (M ¼ 67.78, SD ¼ 10.04,
range ¼ 40–92)
� 60 62 22.1
61–70 104 37.1
� 71 114 40.7

Education level
Primary school 99 35.4
Middle school 127 45.4
High school 33 11.8
College or higher 21 7.5

Living with
Spouse 114 40.7
Children 39 13.9
Spouse and children 117 41.8
Alone 10 3.6

Family income (Yuan/month)
� 2000 47 16.8
2001–4000 57 20.4
4001–6000 49 17.5
6001–10,000 102 36.4
� 10,000 25 8.9

Occupation (prior to illness)
Worker 81 31.1
Farmer 118 42.1
Public officer 32 11.4
Businessman 36 12.9
Other 7 2.1

Complications
Yes 40 14.3
No 240 85.7

Post-surgery duration
1–3 months 50 17.9
3–6 months 59 21.1
6 months to 1 year 43 15.4
1–2 years 50 17.9
2–5 years 55 19.6
> 5 years 23 8.2
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internal consistency of each variable was evaluated using Cronbach’s
alpha coefficient. The SEM comprised the hypothesis model and the
final modified model. The hypothesis model was evaluated for validity
and reliability using a confirmatory factor analysis (CFA) and a Pearson
correlation coefficient calculation. The final modified model had an
acceptable value of Chi-Square (CMIN) statistics divided by degree of
freedom (df) (CMIN/ df) < 2 and a reasonable value of < 5.0.
Goodness-of-fit index (GFI), adjusted goodness-of-fit (AGFI), and
comparative fit index (CFI) values close to 0.90 or 0.95 indicate a good
fit, and root mean square error of approximation (RMSEA) values of
0.05–0.08 suggest a fair fit.33 Bootstrapping was used to estimate
direct, indirect, and total effects. P values less than 0.05 were consid-
ered significant.

Ethical considerations

Ethical approval for this study was granted by the Institutional Re-
view Board (IRB) for Graduate Studies at the Faculty of Nursing, Burapha
University, Thailand (IRB No. G-HS058/2565), and the Human Research
Ethics Committees of the participating general hospitals in China. All
participants received detailed information about the study objectives,
data collection procedures, time commitment, potential benefits and
risks, and their right to decline or withdraw from the study at any time
without any consequences. All participant information will be confi-
dentially destroyed upon publication of the study findings.

Results

Characteristics of the participants

A larger proportion of the participants (58.2%) identified as male,
and 41.8% as female. The mean age was 67.78 � 10.04, and most par-
ticipants (n ¼ 218, 77.5%) were older than 60. Nearly half (n ¼ 127,
45.4%) of the participants had middle school education, followed by
primary school (n¼ 99, 35.4%). Approximately 41.8% of the participants
lived with their spouses and children, and 40.7% lived with their spouses
alone. About one-third (36.4%) reported a monthly family income be-
tween 6001 and 10,000 RMB. About 31.4% were farmers before their
illness, followed by workers (23.9%) and businessmen (6.4%). The ma-
jority of participants (85.7%) experienced complications. The time from
surgery also varied, with 21.1% being 3–6 months post-surgery and
19.6% being 2–5 years post-surgery (Table 1).

Descriptive statistics

Themean, standard deviation, range, kurtosis, and skewness values of
the variables used in this research model are presented in Table 2. Kur-
tosis and skewness values less than � 1.96 indicate satisfaction with the
normal distribution assumption.34,35

Measurement model

A confirmatory factor analysis was conducted to confirm whether the
latent variables, health-promoting behaviors, disease stigma, and self-
care fit the measurement model acceptably. The minimum average
variance extracted (AVE) for the factors was 0.569, which was greater
than the acceptable threshold of 0.5. Additionally, the minimum
construct reliability (CR) was 0.825, exceeding the recommended
threshold of 0.7, an indication of good data convergent validity36,37

(Table 3).
The Pearson correlation analysis indicated that self-care was signifi-

cantly and positively associated with health-promoting behaviors (r ¼
0.744, P < 0.01), eHealth literacy (r ¼ 0.567, P < 0.01), and self-efficacy
(r¼ 0.643, P< 0.01). However, there was a negative association between
self-care and depression (r ¼ �0.581, P < 0.01) as well as disease stigma
(r ¼ �0.593, P < 0.01). Findings from the measurement model’s
4

discriminant validity test revealed less than AVE squared correlation
coefficients between latent variables, indicating good discriminant val-
idity of the model (Table 4).

Structural equation model

The hypothesized model’s fit index showed: CMIN ¼ 610.74 (P ¼
0.000, df ¼ 98), CMIN/df ¼ 6.23, GFI ¼ 0.77, AGFI ¼ 0.68, CFI ¼ 0.83,
and RMSEA ¼ 0.137. These results showed that the hypothesized model
did not fit the empirical data, indicating a need for further modification.
After removing two paths between eHealth literacy and self-efficacy, as
well as disease stigma and self-care, the final modified model demon-
strated a satisfactory fit with the data. The values were: CMIN ¼ 230.44
(P ¼ 0.000, df ¼ 87), CMIN/df ¼ 2.65, GFI ¼ 0.91, AGFI ¼ 0.85, CFI ¼
0.95 and RMSEA ¼ 0.077 (Fig. 2).

The findings indicated that seven out of nine pathways were statis-
tically significant. However, statistically significant relationships were
not found between eHealth literacy and self-efficacy or disease stigma
and self-care. Of these results, health-promoting behaviors, eHealth lit-
eracy, depression, and self-efficacy explained 81.8% of the variance in
self-care. Additionally, health-promoting behaviors, disease stigma, and
depression explained 40.0% of the variance in self-efficacy.

Effects

Table 5 presents the direct, indirect, and total effects of various fac-
tors on the self-care behaviors of patients with permanent colostomies. Of
these factors, health-promoting behaviors exerted the strongest direct



Table 2
Descriptive statistics of the observed variables (N ¼ 280).

Variables Mean � SD Range Skewness Kurtosis

Health-promoting behaviors 142.11 � 22.11 78–200 0.25 0.47
Spiritual growth 24.94 � 4.33 13–36 �0.21 0.66
Health responsibility 24.65 � 4.17 10–36 �0.17 0.81
Physical activity 20.74 � 4.89 9–32 0.62 0.16
Interpersonal relations 25.24 � 3.91 15–35 0.06 �0.23
Nutrition 23.78 � 4.10 13–36 0.56 0.05
Stress management 22.46 � 4.07 13–32 0.46 0.23

eHealth literacy 25.50 � 7.44 8–40 �0.46 �0.20
Depression 57.32 � 6.23 33–75 0.00 1.49
Disease stigma 57.39 � 9.29 24–87 �0.61 1.57
Social exclusion 19.00 � 3.95 9–32 0.01 0.85
Economic insecurity 8.01 � 1.86 3–12 �0.01 0.35
Internal shame 12.69 � 2.76 5–20 �0.39 0.71
Social isolation 18.17 � 3.10 7–28 �0.71 1.94

Self-efficacy 72.86 � 15.62 25–100 �0.83 1.02
Self-care 69.58 � 12.99 25–100 �0.18 1.36
Self-care maintenance 73.31 � 14.64 25–100 �0.42 0.89
Self-care monitoring 69.12 � 15.29 25–100 0.06 0.27
Self-care management 63.41 � 15.32 10–100 0.31 0.83
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positive effect on self-care (0.41) and a total effect of 0.53 when the in-
direct effect (0.12) is considered. Self-efficacy also had a positive direct
effect of 0.34 on self-care. In contrast, depression had a total negative
effect of �0.26 on self-care, comprising a direct (�0.17) and indirect
effect (�0.09).

Discussion

This study offers a comprehensive model illustrating the interplay
between various factors affecting self-care in patients with permanent
colostomies, including health-promoting behaviors, eHealth literacy,
depression, disease stigma, and self-efficacy. The findings revealed that
health-promoting behaviors, eHealth literacy, and depression directly
influence self-care. Additionally, health-promoting behaviors,
Table 3
Results of confirmatory factor analysis (N ¼ 280).

Latent variable Item Factor load (FL)

Health-promoting behaviors x1 0.86
x2 0.68
x3 0.84
x4 0.86
x5 0.91
x6 0.82

Disease stigma x9 0.79
x10 0.81
x11 0.73
x12 0.68

Self-care y2 0.76
y3 0.96
y4 0.60

x1–x6: Health-promoting behaviors (x1: Spiritual growth; x2: Health responsibility;
agement); x9-x12: Disease stigma (x9: Social exclusion; x10: Economic insecurity; x1
nance; y3: Self-care monitoring; y4: Self-care management).

Table 4
Discriminant validity and Pearson correlation coefficient (N ¼ 280).

Health-promoting behaviors eHealth literacy

Health-promoting behaviors 0.831
eHealth literacy 0.498**
Depression �0.439** �0.418**
Disease stigma �0.505** �0.475**
Self-efficacy 0.506** 0.350**
Self-care 0.744** 0.567**

*P< 0.05, **P< 0.01, ***P< 0.001. Values below the diagonal are Pearson correlatio
If the AVE square root value is higher than the correlation coefficients of the associate
average variance extracted.
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depression, and disease stigma indirectly affect self-care with self-
efficacy acting as a mediating factor.

This study’s findings highlight the positive direct and indirect effects
of health-promoting behaviors on self-care mediated by self-efficacy.
This aligns with research on health-promoting behaviors as a key
element of chronic disease prevention. By improving lifestyle, health-
promoting behaviors contribute to increased life expectancy and
improved quality of life.38 Patients with colostomies must adopt
post-surgery lifestyle changes that support self-care, including weight
management, smoking cessation, dietary adjustments, stoma bag re-
placements, regular physical activity, and effective stress management to
maintain good health.39 Therefore, high levels of health-promoting be-
haviors enhance self-care ability, reduce the risk of complications, and
decrease mortality rates. Furthermore, health-promoting behaviors
Average variance extracted (AVE) Construct reliability (CR)

0.691 0.930

0.569 0.840

0.620 0.825

x3: Physical activity; x4: Interpersonal relations; x5: Nutrition; x6: Stress man-
1: Internal shame; x12: Social isolation); y2-y4: Self-care (y2: Self-care mainte-

Depression Disease stigma Self-efficacy Self-care

0.437** 0.754
�0.513** �0.471**
�0.593** �0.581** 0.634** 0.787

n coefficients, and numbers above the diagonal represent AVE square root values.
d variable, it indicates good discriminant validity of the measured variable. AVE,



Table 5
Direct, indirect, and total effects in the final modified model (N ¼ 280).

Dependent variables Independent variables Direct effect Indirect effect Total effect

Self-care Health-promoting behaviors 0.41*** 0.12*** 0.53***
eHealth literacy 0.16*** – 0.16***
Depression �0.17*** �0.09*** �0.26***
Self-efficacy 0.34*** – 0.34***

Self-efficacy Health-promoting behaviors 0.34*** – 0.34***
Depression �0.27*** – �0.27***
Disease stigma �0.20*** – �0.20***

*P < 0.05, **P < 0.01, ***P < 0.001.
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Fig. 2. The final modified self-care model in patients with colostomies. x1–x6: Health-promoting behaviors (x1: Spiritual growth; x2: Health responsibility; x3:
Physical activity; x4: Interpersonal relations; x5: Nutrition; x6: Stress management); x9–x12: Disease stigma (x9: Social exclusion; x10: Economic insecurity; x11:
Internal shame; x12: Social isolation); y2–y4: Self-care (y2: Self-care maintenance; y3: Self-care monitoring; y4: Self-care management). *P < 0.05, **P < 0.01, ***P
< 0.001.
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actively maintain health, prevent disease, and independently strengthen
patients' self-efficacy. Previous studies found that patients who practiced
health-promoting behaviors more frequently had higher self-efficacy
levels.40 Thus, implementing health education programs that specif-
ically focus on health-promoting behaviors for patients with colostomies
can potentially improve self-efficacy and self-care in this population.

The current study revealed a direct association between eHealth lit-
eracy and self-care but without an association with self-efficacy. This
suggests that patients with higher eHealth literacy may be more adept at
finding health information online, enhancing their self-care skills and
knowledge. Higher eHealth literacy levels also improve patient prog-
nosis.41 Due to its accessibility and affordability, eHealth literacy is a
valuable tool for patients to obtain health knowledge and skills and
actively manage their health. Digitalization can enhance medical care for
difficult-to-reach patients in rural, structurally weak, or socioeconomi-
cally disadvantaged regions of modern countries. Previous research in-
dicates a positive correlation between self-care and eHealth literacy.42,43

However, that relationship was not confirmed in this study. This may be
because colostomy care information abounds on the Internet—some
positive and others negative—with no means for patients without med-
ical backgrounds to verify the information. Hence, no apparent causal
link exists between the two variables.
6

The current study found a negative direct relationship between
depression and self-care, with an additional indirect effect mediated by
self-efficacy. The core symptoms of depression, such as fatigue, lack of
energy, hopelessness, and low motivation, can cause patients to lose in-
terest and engagement in self-care activities and health behaviors.44,45

Patients with major depression also lacked self-care activities more
frequently compared to those without depression, which is consistent
with previous studies.46 Self-efficacy empowers patients to proactively
utilize their own measures to manage challenges and maintain their
well-being. However, depression, which is a negative emotion, can
hinder self-efficacy.47,48 Body image changes associated with colostomy
can contribute to depression in some patients, further lowering their
self-efficacy. This negative cycle aligns with existing research demon-
strating a well-established negative association between depression and
self-efficacy, where higher levels of depression correspond with lower
self-efficacy.49,50

This study also demonstrated that although disease stigma directly
influenced self-efficacy, it did not directly affect self-care. Similar to
previous studies,51 this study demonstrated a negative correlation be-
tween disease stigma and self-efficacy. Patients with colostomies are
sometimes referred to as ostomates, a term that produces negative effects
on their mental health and can make them feel stigmatized. This stigma
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can manifest as feelings of shame, hopelessness, and isolation, ultimately
contributing to lower self-efficacy in managing their self-care needs.52

However, some studies presented results that were inconsistent with
ours. These studies suggested that most patients with colostomy were
elderly with a lower sensitivity to stigma and a higher acceptance of
colostomy, resulting in no significant impact of disease stigma on self--
efficacy.53 Our study also showed that the lack of a direct correlation
between disease stigma and self-care, disease stigma could lower
self-care activities through lowered self-efficacy. From these findings, we
interpret that disease stigma is associated with lower self-efficacy in
patients with colostomies. This, in turn, decreases treatment adherence,
ultimately affecting self-care. The results are consistent with the study by
Seo,54 which did not find a direct correlation between self-care and
disease stigma in patients with diabetes.

This study found a direct correlation between self-efficacy and self-
care. It also revealed that self-efficacy mediated the impact of health-
promoting behaviors, depression, and disease stigma on self-care.
Numerous studies have demonstrated that self-efficacy is important for
improving self-care in patients with chronic diseases.55–57 Our study
demonstrated that three exogenous variables—health-promoting be-
haviors, depression, and disease stigma—indirectly influenced self-care
in patients with permanent colostomies, with self-efficacy acting as the
mediator. Thus, health care departments and professionals should
implement multifaceted strategies to improve patients' health-promoting
behaviors and reduce depression and disease stigma. This could then
increase patients' self-efficacy and ultimately promote self-care.

Implications for nursing practice and research

Based on the results of this study, a deeper understanding of the
factors affecting self-care in Chinese patients with permanent co-
lostomies is provided. There is a profound impact on nursing practice and
research. First, this study validated the theory of Self-care in Chronic
Illness and provided an experimental basis for its further deepening. The
research could be expanded to include populations with other chronic
diseases. Second, the study helps nurses and health care professionals
develop practical interventions to enhance the self-care capabilities of
Chinese patients with permanent colostomies that target perceived
eHealth literacy, health-promoting behaviors, depression, disease stigma
and self-efficacy.

Limitations

This study acknowledges several limitations. First, the participant
enrollment was restricted to Yancheng City, China. This may limit the
generalizability and diversity of the findings to patients with colostomies
in other geographic locations. A wide range of sample types and ranges
should be used in future studies to maximize universality and persua-
siveness. Second, this was a cross-sectional study, so we could not
establish causal relationships. Future research utilizing a longitudinal
study design is required. Third, the study collected information about the
demographic characteristics, such as education level, gender of the par-
ticipants, but did not analyze the associations between them and self-
care. A future study will be expected to evaluate the relationship be-
tween these factors and self-care by incorporating them into the model.
Four, the self-reported measures might lead to potential biases, future
research would take other measurement.

Conclusions

Based on the ScCI theory and findings from previous studies, we
constructed and validated a structural equation model highlighting the
causality of self-care in patients with permanent colostomies. Our study
findings reveal that improving patients' health-promoting behaviors,
eHealth literacy, and self-efficacy, as well as reducing depression,
directly contributed to enhanced self-care. Further, self-efficacy was
7

found to play a mediating role in the relationships between health-
promoting behaviors, depression, disease stigma, and self-care.
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