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ABSTRACT

Development of a Self-Management Scale

for Patients with Liver Cirrhosis

Kwon, Oh Young
Dept. of Nursing
The Graduate School

Yonsei University

Introduction: Liver cirrhosis comprises one of the representative chronic liver diseases,
being known as a disease with fatal complications. Although mortality is reducing with
the development of medications that treat the causes of liver disease, the incidence of
liver cirrhosis is still increasing. Furthermore, during the transition from the
compensation stage to the decompensation stage, liver cirrhosis can lead to severe and
potentially life-threatening complications. Self-management is a form of an active patient
participant, and it is important for patients with liver cirrhosis to maintain and improve
their lives, health, and well-being. However, there was a lack of scales to assess the
comprehensive aspects of self-management among patients with liver cirrhosis. The

purpose of this study was to develop and validate a self-management scale for patients

vii



with liver cirrhosis for measuring the self-management level.

Methods: The present methodological study was conducted in two phases consisting of
eight stages based on the process of scale development by DeVellis using the data from
cirrhotic patients at a tertiary hospital in Seoul. In the development phase, the initial items
were derived from a literature review and in-depth interviews with 10 individuals with
cirrhosis. The content was validated by 10 experts and a preliminary survey of 20 patients
was conducted between June and July 2020 from the outpatient clinic of the hospital. In
the evaluation phase, 169 outpatients for exploratory factor analysis and 126 patients in
the online survey for confirmatory factor analysis participated for the construct validation.
Reliability test was conducted using Cronbach’s alpha coefficient and concurrent
validation was performed to assess the correlation between the developed self-
management scale and the Chronic Disease Self-Efficacy Scale.

Results: Among a total of 33 items on the preliminary scale, 25 items were selected
during item analysis. Five factors with 21 items were extracted with 61.1% of the total
variance in exploratory factor analysis from the data of 169 patients with liver cirrhosis:
symptom management (6 items), liver cirrhosis-specific lifestyle management (5 items),
general lifestyle management (4 items), medical treatment compliance (3 items), and
family support (3 items). The model of the final self-management scale with 21 items was
analyzed using confirmatory factor analysis with the data from 126 patients, and the
model fit was confirmed to be a good with a root mean square error of approximation

(RMSEA) of 0.059 and a standardized root mean square residual (SRMR) of 0.070. The

viii



correlation coefficients between factors ranged from 0.33 to 0.58. The concurrent validity
of the proposed scale was confirmed via the correlation with the Chronic Disease Self-
Efficacy Scale (r=0.47, p<.01). The scale had a Cronbach's a value of 0.90, thus
confirming its reliability.

Conclusions: The self-management scale for patients with liver cirrhosis consisted of
five factors with 21 items, with scoring based on a 5-point Likert scale. The results of this
study indicate that the proposed self-management scale for the patients is valid and
reliable. This scale will be useful for identifying the self-management level of patients
with liver cirrhosis and developing strategies to improve the self-management behaviors

of this population.

Keywords: liver cirrhosis, self-management, scale development, content validity,

construct validity, exploratory factor analysis, confirmatory factor analysis.



I. INTRODUCTION

1.1. Background

Liver cirrhosis comprises one of the representative chronic liver diseases, being
known as a disease with fatal complications. According to a 2019 report by the National
Statistical Office, chronic liver disease ranks eighth among the top 10 causes of death in
Korea, with a mortality rate of 12.7 per million persons (Korean Statistical Information
Service, 2020). More than 1 million people worldwide die from cirrhosis every year;
however, in Asia, vaccination against hepatitis—one of the major causes of cirrhosis—
has contributed to decreasing the mortality rate of this condition. Nevertheless, the
incidence of liver cirrhosis has continued to increase in Korea from 20.4% in 2000 to
22.9% in 2015 (Wong et al., 2019). This rising incidence rate has led to an increase in the
occurrence of disability and use of health services. In particular, liver cirrhosis occurs
more frequently among middle-aged men in their 40s and 50s who are socially and
economically active, and the disease burden is thus increasing (Mokdad et al., 2014).

Liver cirrhosis includes asymptomatic compensated cirrhosis and decompensated
cirrhosis with one or more complications. In early liver cirrhosis, most patients are
asymptomatic and compensated, but as it progresses, physical symptoms, such as fatigue,

and mental symptoms, such as depression and sleep disturbances as well as deterioration



of liver function, cause edema and ascites, bleeding gastroesophageal varices, and hepatic
coma (Flamm, 2018). This leads to decompensated cirrhosis with several complications.
Once complications begin to occur, the prognosis is poor, with a four-year survival rate of
approximately 20-40% (Eun, 2019). To reduce the incidence of serious complications
and mortality, it is necessary to slow the progression of the disease, prevent the
occurrence of symptoms, and manage complications through an active treatment for the
causes of cirrhosis (Lee, 2012).

With chronic disease progression, the self-management of patient is considered
important for disease management. Self-management is a practical act of performing
desirable behaviors according to one’s beliefs to maintain and promote one’s life, health,
and wellbeing while voluntarily taking responsibility for one’s own health (Orem et al.,
2001). Hospital visits, regular checkups, and management of complications have
previously been considered important for the management of cirrhosis (Jung & Min,
2007). In previous study, active treatments of underlying disease and self-management
were emphasized as important management strategies for liver cirrhosis to prevent the
progression to liver fibrosis (Chirapongsathorn et al., 2016). However, despite the
importance of self-management, patients with liver cirrhosis face several problems, such
as difficulties regarding abstinence and nutritional imbalances due to lack of awareness or
knowledge of the disease severity (Kim, 2017; Park & Shin, 2017). There have been
many cases of readmission to the hospital due to complications from lack of management

(Jung & Min, 2007; Lim & Choi, 1996). These studies have shown that self-management



among patients with liver cirrhosis is not properly implemented; thus, it is necessary to
evaluate the level of self-management among patients.

To date, there has been no scale in Korea developed target patients with liver
cirrhosis to measure their level of the self-management. The existing scales for patients
with liver cirrhosis has been used by modifying and revised the scale developed for
different diseases to comprise items related to the prevention and treatment of liver
cirrhosis (Kim, 2003; Yoon & Min, 2016). However, such instruments have not been
adequately validated; by modifying the measurements developed for patients with other
chronic diseases, there are limitations to assessing the states of liver cirrhosis or
symptom-specific management of patients with liver cirrhosis beyond general self-
management. In addition, there is a disadvantage in that self-management of patients with
liver cirrhosis is focused only on the individual dimension. A self-management scale for
patients with liver cirrhosis was developed overseas by Wang and colleagues in 2015;
however, the self-management behavior measurement items are somewhat overlapping,
and there is only one question regarding family support that inquiries about whether the
patient communicates with family or friends. Furthermore, since the scale was developed
in a different cultural environment, there is a limit to its use in Korean patients, and it has
not yet been widely used.

Self-management behavior is believed to be facilitated through interactions with the
family and support systems, as suggested by the Individual and Family Self-Management

Theory (IFSMT) (Ryan & Sawin, 2009). Family support is a factor that promotes



treatment implementation and self-efficacy among patients with chronic diseases such as
liver cirrhosis (Oh & Lim, 2005). In diabetic patients, family support was found to
decrease the risk of complications and to have a positive effect on self-efficacy, diet, and
exercise behavior (Pamungkas et al., 2017). Therefore, it is necessary to develop an
instrument that can comprehensively measure the level of self-management that reflects
not only personal aspects but also social interactions, such as family support, in the self-
management process.

Therefore, this study comprehensively identified the self-management behavior of
patients with liver cirrhosis in Korean including lifestyle modification, medical treatment
adherence, symptom monitoring, prevention of complication, and family support. A
systematic scale with verified reliability and validity also needs to be developed to
evaluated self-management among patients with liver cirrhosis and nursing interventions.
For this purpose, we intend to contribute to nursing practice and research regarding the

care for patients with liver cirrhosis.



1.2. Purpose

This study aimed to develop an instrument that can comprehensively measure the
level of self-management in patients with liver cirrhosis. Its specific objectives are as
follows:

1) Identify the components of self-management in patients with liver cirrhosis.
2) Develop a scale to assess self-management among patients with liver cirrhosis.
3) Evaluate the validity and reliability of the developed scale for assessing self-

management among patients with liver cirrhosis.

1.3. Definitions

1.3.1. Patient with liver cirrhosis

— Theoretical definition: Liver cirrhosis represents a state in which hepatitis caused by
hepatitis virus or alcohol consumption continues for a long period of time, causing
hepatocytes destruction, fibrosis, and regenerative nodules, resulting in gradual
functional decline (Korean Liver Society, 2019).

— Operational definition: In this study, a patient with liver cirrhosis refers to a patient

diagnosed with liver cirrhosis histologically by liver biopsy, or was shown clinical



findings as follows: 1) platelet count < 150,000 /uL and ultrasonographic findings
suggestive of cirrhosis, including a blunted, nodular liver edge accompanied by

splenomegaly (> 12cm); and/or 2) esophageal or gastric varices (Kim et al., 2022).

1.3.2. Self-management

— Theoretical definition: Self-management is an activity that each individual performs
on his or her own to maintain the life, health, and wellbeing (Orem, 2001).

— Operational definition: In this study, self-management refers to the score measured
by the self-management scale developed in this study to assess patient self-
management related to the treatment and prevention of liver cirrhosis and disease

management in daily life.



II. LITERATURE REVIEW

This study aims to develop a self-management scale for patients with liver cirrhosis
and to describe the characteristics of self-management related to health conditions,
individual circumstances, behaviors, and facilitators in daily life. In this section, the
health problems associated liver cirrhosis and the existing self-management scale for
patients with liver cirrhosis will be reviewed to identify the attributes of self-management

in the patients with cirrhosis and build the scale structure.

2.1. Health problems of patients with liver cirrhosis

Liver cirrhosis refers to a condition in which liver function deteriorates gradually as
fibrosis progresses and regenerative nodules form due to damaged hepatocytes (Jang,
2019). Liver cirrhosis is generally the last stage of liver damage in chronic liver disease,
and the causes include alcohol, chronic hepatitis B and C infections, nonalcoholic fatty
liver disease, hemochromatosis, genetic diseases such as Wilson’s disease, primary biliary
cirrhosis or cholangitis, and autoimmune hepatitis (Naveau, Perlemuter, & Balian, 2005).
In Western countries, liver cirrhosis is mainly caused by alcohol consumption or chronic
hepatitis C infection, while chronic hepatitis B infection is the main cause in the Asia-

Pacific region (Liaw et al., 2008). In Korea, 70-80% of liver cirrhosis cases are caused by



hepatitis B virus infection, 10-15% by hepatitis C virus infection, and the remaining 10—
15% by excessive alcohol consumption and other diseases (Korean Liver Society, 2019).

Most chronic liver diseases are asymptomatic, but after progressing to cirrhosis,
various complications, such as ascites, varix bleeding, and hepatic coma, can occur.
Compensated cirrhosis is a condition in which cirrhosis is present without complications
or no clinical symptoms; in contrast, decompensated cirrhosis involves one or more
associated complications (Jang, 2019; Lee, 2012). Proper management and treatment of
complications that may occur during liver cirrhosis is important since patient pain may be
aggravated with the experience of various symptoms. The Child-Pugh classification
system is used to classify the severity of cirrhosis; this system was initially designed to
predict postoperative mortality in patients with liver cirrhosis (Child & Turcott, 1964).
However, it is now used to assess the overall prognosis of patients with cirrhosis. The
Child-Pugh classification system represents the sum of scores rated from 1-3 for bilirubin,
albumin, prothrombin time, ascites, and hepatic coma. A score of 5-6 is defined as Child-
Pugh A; a score of 7-9 is defined as Child-Pugh B; and a score of 10 or higher is defined
as Child-Pugh C. Child-Pugh A is classified as compensable cirrhosis, while Child-Pugh
B and C are classified as decompensated cirrhosis (Durand & Valla, 2008).

The most common complication of cirrhosis is ascites. As cirrhosis progresses, the
blood flow in the portal vein is impaired, and the portal pressure rises. If ascites recurs
despite treatment, the prognosis is poor. Ascites may occur in severe cases, such as cases

of spontaneous bacterial peritonitis or hepatorenal syndrome. To treat ascites, salt



restriction is important to maintain sodium balance in the body; thus, a low-sodium diet
or diuretics should be implemented to control edema and weight. Varicose vein are
another complications caused by elevated portal pressure and are experienced in
approximately 40% of patients with compensated cirrhosis 70-80% of those with
decompensated cirrhosis. Varicose veins are reported to develop or worsen in
approximately 7% of patients every year (European Association for The Study of the
Liver, 2018). Varicose veins often occur in the esophagus or stomach, and in severe cases,
they can rupture and cause large-volume hemorrhage. Once bleeding occurs, the risks of
re-bleeding and mortality increases (Lo et al., 2009). Since varicose veins appear as a
result of increased portal pressure, beta-blockers may be used to reduce portal pressure,
depending on the patient’s bleeding risk. Hepatic coma is a complication of cirrhosis in
which loss of consciousness, disorientation, and psychiatric changes occur. In the early
stages, sleep disorders, changes in sleep patterns, and personality and mood disorders
may appear, following various symptoms, including confusion and coma (Lee, 2012).
Treatment for hepatic coma involves the identification and correction of triggers, and
supportive care is used to prevent secondary bodily damage, such as falls and pneumonia
due to changes in consciousness or disability. The survival rate after one year of hepatic
coma is 42%; since the severity of the first episode of hepatic coma is related to the
prognosis, liver transplantation is sometimes considered in severe cases of hepatic coma
(Vilstrup et al., 2014). The treatment of liver cirrhosis does not traditionally imply a

complete cure, but the main aim is to prevent the disease from worsening without causing



symptoms while treating and preventing complications. However, in recent years, the
focus has changed to preventing the progression of cirrhosis or treating liver fibrosis by
healing the factors that cause cirrhosis (Jang, 2019). Therefore, for the treatment of liver
cirrhosis, along with taking antiviral medication s to treat the cause, improving in one’s
lifestyle, such as through weight loss, abstinence from alcohol, diet, and exercise, is

considered important.

2.2. Self-management among patients with liver cirrhosis

As the number of chronic diseases increases, it has become difficult to achieve
clinical treatment results by performing traditional and direct nursing or by providing
nursing care that meets patient needs. Self-management involves a process of increasing
an individual’s potential to maintain health to effectively function through personal
accountability for disease prevention and health promotion (Noris, 1979). Levin (1981)
viewed self-care as the act of performing activities in daily life and said that it is
important to acquire knowledge to promote it. He also emphasized that the goal should be
aimed at returning the patient to an independent state.

The term self-management is mainly used with regard to chronic diseases and
special health conditions, such as diabetes, hypertension, asthma, and epilepsy (Balduino
et al., 2013; Mammen & Rhee, 2012; Schilling et al., 2002; Unger & Buelow, 2009).

However, self-care, self-care management, treatment management, and disease

10



management are used interchangeably (Matarese et al., 2018). Similar terms include self-
monitoring, compliance, and adherence, while the term self-care is used considerably in
the nursing literature; self-management is used more frequently in the medical literature
(Balduino et al., 2013). Attributes of self-care refer to the physical, mental, social, and
spiritual behaviors that an individual acquires and consciously performs, including
universal needs, purposes, and behavioral capacities focused on health issues, morbidities,
and processes that lead to health and wellbeing. In such self-management, information
and knowledge, self-efficacy, motivation, and social support are leading factors; in
particular, individuals learn responsibility for disease management from their parents
during childhood, which is affected by their developmental stage (Mammen & Rhee,
2012; Miller et al., 2015).

Previous studies have shown that areas of self-management for patients with liver
cirrhosis include diet, stability and activity, hospital visits and regular clinical
examination, and prevention and observation of complications (Lee & Lee, 1997). In the
past, due to the perception that hepatocellular damage is irreversible, regular check-ups,
medication, or medical treatment were considered important for managing complications
or implementing treatment. As several studies have recently reported that the damage to
liver cells is reversible (Campana & Iredale, 2017; Pellicoro et al., 2012; Seki & Brenner,
2015), the management of liver cirrhosis by patients themselves is becoming more
important.

However, due to the lack of awareness, knowledge, and motivation for management

11



according to the characteristics of liver cirrhosis, which mainly occur in men who are
economically and socially responsible, steady therapeutic compliance is not achieved, and
self-management of liver cirrhosis is not properly implemented. Therefore, repeated
hospitalization is common due to failure of symptom management, and complications
occur frequently due to inadequate nutritional status and failure to abstain from alcohol
consumption (Lim & Choi, 1996; Jung & Min, 2007). Tapper and Volt (2017) suggested
strategies for reduction of 30-day re-admission, morbidity, mortality, and financial burden
on the health system, and one of those was improving the knowledge of patients with
liver cirrhosis (Tapper & Volt, 2017).

To improve self-management among patients with liver cirrhosis, it is most
important to identify the factors that influenced its implementation. Kim and Na (2017)
found that self-efficacy, disease severity, age, and gender influence self-management
implementation in 160 patients with liver cirrhosis. Recently, Yoon and Eun (2020)
analyzed the factors affecting readmission in 75 hospitalized patients with cirrhosis and
found that alcohol consumption within a month after discharge and the presence or
absence of complications were the main associated factors. In a study by Jung and Min
(2007) targeting patients with liver cirrhosis, they found that the higher the self-nursing
performance was, the lower the experience of disease-related symptoms; and the lower
the symptom experience was, the better the disease state. In a study by Seo and Do (2015),
the results showed that the higher the social support was, the less frequent the drinking

behavior in patients with liver cirrhosis
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As mentioned above, past literature related to self-management considered self-
management to be a series of activities through which an individual with health problems
solves these problems while being in social relationships, and this includes a healthy
lifestyle. Self-management also involves requesting professional help for the maintenance
and treatment of diseases, management and prevention of symptoms, and resolution of
health problems. To maintain the functional status of patients with liver cirrhosis through
such self-management and ultimately improve their survival rate through appropriate
symptom management, it is necessary to accurately assess the level of implementation of

self-management

2.3. Self-management scale for patients with liver cirrhosis

To date, the scales used to measure self-management among patients with liver
cirrhosis have mainly focused on their actions for disease management. However, since
patients with chronic disease must perform health behaviors for disease care in their daily
lives, it is necessary to consider factors that affect self-management to accurately measure
self-management.

Considering the scales used to measure self-management among patients with liver
cirrhosis in previous studies, no self-management scale has been developed to target
patients with liver cirrhosis in Korea. Kim (2003) modified a scale that Kim developed to

measure self-management among patients with hepatitis B in 1989, and Um modified this
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scale in 1998 to identify the effect of family support on self-care and disease status. Yoon
(2018) used the scale modified by Kim (2003) to identify the relationships between self-
care for patients with liver cirrhosis and fatigue, depression, and sleep disorders. The
scale developed by Kim (1989) was divided into subdomains of diet, stability, and activity,
hospital visits and regular checkups, and prevention and observation of complications,
which consisted of 71 items. Yoon & Min (2016) added a subdomain of regular
medication administration to this scale and added one separate question for this domain.
Furthermore, items related to alcohol consumption were separated, and self-management
among patients with liver cirrhosis was measured with 16 items. However, these scales
did not reflect the importance of family or social support in performing self-management
in daily life; thus, they are insufficient in comprehensively measuring the level of self-
management that matches the actual daily lives of patients with cirrhosis. In addition, the
original scale (Kim, 1989) only verified content validity, and it was modified and
implemented without appropriate validity or reliability testing.

In foreign countries, many self-management scales for chronic diseases are being
developed. In particular, self-management scales for chronic diseases such as diabetes
and hypertension that consider the characteristics of these diseases have been developed
and used in many studies; studies comparing and evaluating these scales are being
actively conducted (Lu et al., 2016; Sedlar et al., 2017). On the other hand, scales for
assessing the level of self-management among patients with cirrhosis are lacking. Among

the recently developed scales to evaluate the level of self-management among patients
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with cirrhosis, there is the Self-management Behavior Scale developed by Wang et al.
(2015). This instrument consists of 24 questions and four subdomains of diet, daily life,
medication, and disease management of patients with cirrhosis. However, in this scale,
only one item assesses the relationship of the patient with his or her family or the social
support environment, which is crucial for facilitating self-management behaviors. There
is also a limitation in terms of some overlapping parts between the items of diet and daily
life. Since the patient’s circumstances and context are important factors for evaluating
self-management behaviors, it seems inappropriate to use scales that developed and
validated in other cultures.

As a result of exploring the existing self-management scales for patients with liver
cirrhosis developed, it is necessary to include the relationship between the self-
management behaviors of patients and their families or social support system and to
consider disease specificities when developing a self-management scale. Therefore, a
self-management scale should be developed by evaluating its validity and reliability to

effectively measure the self-management behaviors of patients with liver cirrhosis.
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III. CONCEPTUAL FRAMEWORK

This study intended to elucidate the factors to be included in a self-management
instrument for patients with liver cirrhosis based on the IFSMT by Ryan and Sawin
(2009). The IFSMT is a mid-range nursing theory, in managing the health problems of
chronically ill patients, when a subject with health problems performs self-management
behaviors, an intervention including his or her family can be provided to achieve effective
health outcomes (Ryan & Sawin, 2009). The family is not limited to the biological family
but may involve the cooperation of health professionals for individuals performing self-
management. In this theory, self-management consists of the dimensions of context,
process, and outcomes, which include complex and dynamic phenomena (Fawcett et al.,
2001) (Figure 1).

The situational dimension consists of risk and protective factors, which include
factors for each disease state, physical and social environment, and individual and family
characteristics (Schilling et al., 2002). The factors for each disease state are the
pathological, structural, or functional characteristics of the disease state, the quantity and
forms of behavior necessary for treatment or self-management, and the prevention of the
state affecting the essence. Environmental factors include physical and social factors,
such as healthcare providers or backgrounds and migration to other neighborhoods, work,

school culture, or society. Individual and family trait factors refer to their direct
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characteristics, such as developmental stage, perspective, literacy, and information
processing or receptive ability. These situational factors directly affect health outcomes
and the relationship between individuals and families in the process of self-management.

The process dimension is based on the health behavior change theory, self-regulation
theory, social support theory, and chronic disease-related research (Medicine et al., 2001).
Individuals are more likely to engage in appropriate health behaviors if they accept
sustainable health beliefs, develop the ability to change their health behaviors, and
experience social facilitation for preventive health behaviors. As factors associated with
the process, knowledge, and beliefs affect self-efficacy, health outcome expectations, and
goal agreement. Self-regulation is a process by which health behaviors change, and
includes behaviors such as goal setting, self-monitoring, reflective thinking, and decision-
making. Social facilitation includes the concept of social support and cooperation that
occurs among individuals, families, and health professionals.

There are short-term and long-term outcomes in the outcome dimension. Short-term
outcomes refer to actual behaviors that involve following self-management for a
condition, such as risk or transition, along with symptom management or medication
usage. This includes expenses incurred due to the use of health services. Long-term
outcomes are related to the successful achievement of short-term outcomes and include
health status, quality of life, perceived well-being, and health services costs.

As described above, the IFSMT is different from the existing self-management

theories in chronic disease management that explain health behaviors at the level of an
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individual who performed health behaviors; it assumes on the premise of combining the

individual and his or her family. Self-management is described as a process of changing

positive health behaviors amid this influence.
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Figure 1. Individual and Family Self-Management Theory

The IFSMT model is valuable for describing the relationship between individuals

and families in performing self-management behaviors among patients with liver

cirrhosis. This study focused on the process dimension in the IFSMT model, and the key

concepts and constructs have been adapted to explain the actions regarding self-

management among this population in their relationships with families or caregivers

(Figure 2). Self-management among patients with liver cirrhosis is mainly related to
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activities in various aspects, such as daily life management, treatment compliance,
symptom management and monitoring, and prevention behaviors in each individual’s
context. In the IFSMT model, the factors in the process dimension influenced by various
individual contexts interact with each other and lead to practical behaviors, which lead to
the proximal and distal outcomes of self-management. In addition, the model shows the
interactions between patients and their families and the process by which the self-
management behaviors take occur. Therefore, this study was based on the IFSMT model
to elucidate self-management among patients with liver cirrhosis and to identify the
components of self-management. Ultimately, a scale to measure self-management among

patients with liver cirrhosis was developed based on the results.

Self-management

Proximal Distal
Outcomes Outcomes

Context Process

* Self- regulation skills & abilities
— Management of lifestyles related to nutrient intake for
liver cirthosis, drinking, sleep, and exercise
— Liver cirrhosis symptom monitoring and management
— Treatment compliance: medication, hospital visit
— Prevention of complication, stress management

* Social influence

— Counseling or interactions with health professionals

* Social facilitation

— Family support: help patients for management of
lifestyle, cirrhosis symptom monitoring, and medical

treatment, giving an emotional support and giving
information of cirthosis

Figure 2. Conceptual framework of self-management among patients with liver cirrhosis
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IV. METHODS

4.1. Study design

This was a methodological study conducted to develop and validate a scale that
measures the level of self-management among patients with liver cirrhosis. This was
developed based on the process suggested by DeVellis (2016). It consists of two phases:
the development phase includes five steps and the evaluation phase includes three steps.
The methods and procedures used in each step in the development process are presented
in Figure 3.

In the development phase, the components of self-management among patients with
liver cirrhosis were derived by reviewing the prior literature and clinical guidelines. The
suitability of the contents in the field was confirmed and supplemented through in-depth
interviews with patients with cirrhosis. After determining the measurement format, the
preliminary items of the self-management scale for patients with liver cirrhosis were
evaluated for content validity by experts. A pilot test of the items was performed with the
patients. In the evaluation phase, the preliminary items were administered to patients with
liver cirrhosis and evaluated for construct validity and reliability. Based on the results, the
items included on this self-management scale for patients with liver cirrhosis were

optimized.
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Phase Step Details
Literature review: previous studies and clinical
1. Component derivations guidelines
In-depth interviews: 10 patients
2. Item generation 38 preliminary items
L 3. Determination of the Five-point Likert scale
Scale format for measurement

Development

.

4. Content validity

Expert validity (1*): five physicians, five nurses
Modification of items: 33 items

P

5. Pilot test of the items

Language evaluation
Pilot test: 20 patients
Expert validity (2"): three experts

.

1I.
Scale
Evaluation

6. Administering items to
subjects

Cross-sectional survey
—1*: 169 patients
— 2" 126 patients

.

7. Item evaluation

Item analysis
Construct validity:

— Exploratory factor analysis

— Confirmatory factor analysis
Concurrent validity: Self-efficacy scale
Reliability

.

8. Optimization of the scale

Confirmation of self-management scale for
patients with liver cirrhosis

Figure 3. Development process for the self-management scale
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4.2. Study procedures: Phase I - Scale development

4.2.1. Step 1: Derivation of the components of self-management among patients with

liver cirrhosis

To identify the components of self-management, past literature and clinical
guidelines were reviewed, and in-depth interviews of 10 patients with liver cirrhosis were

conducted to confirm the field suitability of the extracted contents.

4.2.1.1. Literature review

A literature review was conducted to extract the factors and items involved in self-
management among patients with liver cirrhosis. The literature was searched using four
databases (Pubmed, CINAHL, Cochrane, and Embase) for foreign articles. To identify the
domestic self-management scales for liver cirrhosis, one database (Research Information
Sharing Service [RISS]) was used additionally. This review searched for all studies that
targeting patients with liver cirrhosis. The search terms were (“liver cirrhosis” or “hepatic
cirrhosis”) AND (“self-care” or ‘“self-management”). All studies measuring self-
management among patients with liver cirrhosis were included without restrictions on
study design and publication year, and factors and items related to self-management were
extracted from the included studies. Studies met the following criteria were considered

for inclusion in this review: (1) studies involving all adults (aged 18 years and older)
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diagnosed with liver cirrhosis; (2) studies that researched factors related to self-
management; and (3) no limitations on outcomes. The exclusion criteria were as follows:
(1) patients with liver cirrhosis were not the main participants; (2) liver cirrhosis was not
the primary diagnosis; and (3) the studies were not written in English or Korean.

Studies identified according to the selection and exclusion criteria were imported
and compiled into reference management software (Endnote X9.2) for selection. For the
initial search, after removing duplicates, the titles and abstracts of the studies identified
from four electronic databases were screened using eligibility assessment lists. All the
remaining studies were reviewed for the study type, and the full texts of potentially

relevant articles were retrieved.

4.2.1.2. In-depth interviews

In-depth interviews were conducted to elucidate the experiences and meanings of
self-management for these patients and to confirm or revise the components of self-
management among patients with liver cirrhosis extracted based on the literature review.

Participants were outpatients diagnosed with liver cirrhosis in the gastroenterology
clinic of S hospital in Seoul. The inclusion criteria for the participants were as follows: (1)
adults older than 20 years of age who were conscious and able to communicate; (2)
patients diagnosed with liver cirrhosis for more than six months; and (3) patients who
understood the purpose of the research and agreed to participate in the interview. Patients

with the following criteria were excluded: those with cognitive impairment due to
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dementia or hepatic encephalopathy and those who were being treated for liver cancer or
other advanced cancer.

The in-depth interviews were conducted by a researcher to explore patient
experiences with managing liver cirrhosis using semi-structured open-ended questions
according to the purpose of the study; these included questions about management in
daily life, clinical experience, and family relationships (Table 1). The questions were
reviewed by a professor of nursing who had experience in interviewing and advised on

the conduct of the interview.

Table 1. The in-depth interview questions

Type Question

Introduction 1. How did you feel when you were first diagnosed with liver
cirrhosis?
Transition 2. After being diagnosed with liver cirrhosis, what changes did you
experience compared with before?
Main 3-1. Which of the symptoms or signs you experience with liver
cirrhosis is the most difficult? How do you deal with it?

3-2. What do you know about how to manage liver cirrhosis, and
which parts of it do you think are important?

3-3. Is there anyone who can help you manage liver cirrhosis? If so,
who is that person, and what kind of help are you getting from
that person?

Wrap-up 4. Please tell us how you continue to manage liver cirrhosis and share

your advice for managing other patients with liver cirrhosis.
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A convenience sample of 10 participants was interviewed face to face or by phone
from May to June 2022, and all interviews were audio recorded. The average time for
each interview was approximately 40—60 minutes; some interviews took more time based
on the participant’s speaking style and experience. During the interview, the researcher of
this study wrote field notes and asked probing questions based on the information
provided by the participants.

After completing the interviews, data from field notes and interview records were
transcribed and summarized by the researcher in this study. Data were analyzed to
describe patients’ experience of self-management regarding liver cirrhosis and to derive

the factors and components of self-management.

4.2.2. Step 2: Item generation

The preliminary items of the self-management scale for patients with liver cirrhosis
were extracted from the literature review and in-depth interviews. Each item of the scale
was developed considering its readability and accuracy, and terms with several meanings

or situations were not included (DeVellis, 2016).

4.2.3. Step 3: Determination of the format for measurement

The developed scale of this study was determined to use a 5-point Likert scale for

scoring each item. Likert scale is generally used to measure psychometric variables such
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as opinions, beliefs, and attitudes. The 5-point Likert scale has an interval scale with a
midpoint, and it allows respondents to express their true neutral or indifferent opinion
when they are familiar with a topic. Therefore, this study selected the 5-point Likert scale
for response of each item to improve clarity and reliability of survey items respondents
tends to select a midpoint when they are uncertain about the meaning of the items
(Chyung et al., 2017). In this scale, items were scored using a five-scale: “always” was
scored as 5 points, “almost” was scored as 4 points, “average” was scored as 3 points,

“almost not” was scored as 2 points, and “not at all”” was scored as 1 point.

4.2.4. Step 4: Content validity

Content validity is the process of evaluating whether a scale contains the content
related to the concept being measured. In this study, it was calculated by content validity
index (CVI), and the number of experts needed to appropriately assess content validity is
3-10 (Lynn, 1986). The experts group in this study consisted of five physicians and five
nurses with more than five years of experiences in the relevant field. Response to each
item’s adequacy was provided on a four-point Likert scale ranging from 1 (not at all) to 4
(very much). The items with a score of 0.8 or higher were selected by calculating the ratio

of experts who scored 3 or 4 points to the total number of experts.
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4.2.5. Step 5: Pilot test of the preliminary items

4.2.5.1. Language evaluation

To assess the language accuracy and readability of the preliminary items, a Korean
language specialist with a doctoral degree reviewed the items for grammar, word order,

and ambiguity.

4.2.5.2. Pilot test of the preliminary items

As a result of the content validity test, the preliminary items of the self-management
scale were evaluated for any issues with the understanding of each item, the clarity of the
language including the adequacy of the number of items and item length, and the
response time required to complete the scale to improve respondent understanding of the
contents by 20 patients with liver cirrhosis. The eligibility criteria for the participants
were the same as those used for the in-depth interviews. Participants responded regarding
the degree of understanding of each item on a five-point Likert scale: 1=very difficult,
2=difficult, 3=moderate, 4=easy, and 5=very easy. According to the results, the items
were revised to be more readable and understandable. After pilot test, the final items were

evaluated for the contents with three of experts participated in the content validity.
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4.3. Study procedures: Phase II - Scale evaluation

4.3.1. Step 6: Administration of the scale to the subjects

This step involved the process of a survey applying the initial self-management
scale to patients with cirrhosis to evaluate construct validity.

Participants were recruited from July 20 to October 22, 2022. A sample for factor
analysis is considered adequate if it includes at least five times the number of items on the
scale (Tabachnick & Fidell, 2013). For exploratory factor analysis (EFA), participants
who were diagnosed with liver cirrhosis including 171 outpatients from the
gastroenterology clinic at S hospital in Seoul were recruited. A total of 205 patients
registered in online communities providing information related to liver diseases were
recruited for confirmatory factor analysis (CFA) because of the difficulty in considering
each patient’s follow-up period at the clinic (most commonly, 3-6 months). All 376
patients participated in the survey, and eligible data from 169 patients for EFA and 126
patients for CFA were analyzed excluding incomplete data (two patients’ data from the
clinic) and redundant participation data (79 patients’ data from online).

The inclusion criteria for the participants were as follows: (1) adults older than 20
years of age who were conscious and able to communicate; (2) patients diagnosed with
liver cirrhosis for more than six months; and (3) patients who understood the purpose of
the research and agreed to participate in the interviews.

Patients with the following criteria were excluded: Patients with cognitive
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impairment due to dementia or hepatic encephalopathy and those who were being treated
with liver cancer or other advanced cancer. In addition, patients from the online
community were recruited using questions regarding the exclusion criteria that could be

selected to automatically excluded the subject, if the answer was ‘yes’.

4.3.2. Step 7: Evaluation of the items

4.3.2.1. Item analysis

For item analysis, descriptive statistics including the mean, standard deviation,
skewness, and kurtosis were evaluated. Kline (2011) suggested that item analysis is
possible when the absolute value of skewness is three or less and the absolute value of
kurtosis is seven or less. The normality of each item was evaluated based on these criteria.
The average correlation and inter-item correlation value was analyzed to evaluate the
redundancy of each item and the relationship with the scale. The rule of thumb is that
items that correlate below 0.3 are not sufficiently related to the measure and items and
that correlate over 0.7 are redundant (Gharaibeh, 2017). The corrected item-total score
correlation coefficient was calculated to determine the relevance of each item. Items with
coefficients greater than 0.30 were suitable (Tabachnick & Fidell, 2007). In this study,

items with a coefficient less than 0.40 were excluded from the preliminary scale.
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4.3.2.2. Construct validity: exploratory factor analysis (EFA)

EFA is a method of estimating factors or concepts to determine whether latent
factors are appropriate based on data when there are no existing instruments or
hypotheses for latent factors. To determine whether the items selected through item
analysis are suitable for factor analysis, the Kaise-Meyer-Olkin (KMO) test and Bartlett’s
Test of Sphericity were performed. The KMO value indicates the adequacy of the sample
and the degree to which the correlation between variables is explained by other variables.
If this value is close to one, this indicates that the data are suitable for use in factor
analysis. In general, if it is 0.5 or more, the data are suitable for factor analysis. A value
greater than 0.9 is considered as excellent; those between 0.80-0.89 as valuable; 0.70—
0.79 as intermediate; and 0.6-0.69 as normal. Bartlett’s Sphericity test is confirmed if the
p—value is less than .05, and the factors are valid for factor analysis.

To extract the factors of the scale, principal component analysis (PCA) with oblique
rotation (Promax) was performed. Kaiser (1974) explained that the eigenvalue of the
sample correlation matrix should be 1.0 or more to determine the number of factors,
indicating that one factor explains the variance of one or more variables.

In factor analysis, items with factor loading values of 0.3 or higher in absolute value
are suitable (Seong, 2014). In this study, items with factor loading values of 0.4 or higher

were selected.
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4.3.2.3. Construct validity: confirmatory factor analysis (CFA)

The items extracted from the result of EFA were evaluated to confirm the fit of the
model by CFA. Based on the five-factor structure and 22-item scale model in the present
study, the fit indices and its acceptable threshold value are as follows: the Comparative
Fitness Index (CFI) and Tucker-Lewis Index (TLI) with a value of 0.9 or more; the Root
Mean Square Error of Approximation (RMSEA) with a value of 0.08 or less; the
probability RMSEA with the desired value of more than 0.05; and the standardized root

mean square (SRMR) with a desired value of less than 0.08 (Hair, 2010).

4.3.2.4. Concurrent validity

The concurrency validity of the developed scale was evaluated according to its
correlation with the self-efficacy of patients with liver cirrhosis. In previous studies, the
self-management of chronic diseases had significant positive correlations with self-
efficacy. Therefore, it was judged appropriate to use the self-efficacy scale to evaluate the
concurrent validity of this scale. To measure self-efficacy, the Chronic Disease Self-
Efficacy Scale-Korean Version (CDSES-K) developed by Lorig et al. (1996) and
modified by Kim et al. (2012) was used. This scale consists of 32 questions answered on
a 10-point Likert scale ranging from 1 (cannot do it at all) to 10 (can do it very well), and

Cronbach’s a for the Korean scale was 0.93. In this study, the reliability was 0.97.
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4.3.2.5. Reliability

The reliability coefficient (Cronbach’s o) was calculated to evaluate how consistent
all the items of the instrument developed in this study were and to measure the construct

(Gray, Grove, & Sutherland, 2017).

4.3.3. Step 8: Optimization of the scale

The self-management scale for patients with liver cirrhosis was optimized based on

the results of the validity and reliability testing.

4.4. Data analysis

Data collected to assess the validity and reliability of the developed scale were
analyzed using SPSS for Windows version 25.0 and Mplus 8.0 software. The specific
methods are as follows:

A. The general characteristics of the study participants were calculated using percentages,
frequencies, mean, and standard deviation.
B. The content validity of preliminary items was assessed by an expert group using the
CVL.
C. The construct validity of the scale was evaluated by item analysis, EFA, and CFA.
* An analysis of the preliminary items was performed, and items with an item-total

correlation coefficient of 0.4 or higher were selected.
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- The adequacy of data collected in this study for EFA was tested by the KMO test and
Bartlett’s Sphericity test. The factors of the self-management scale for patients with
liver cirrhosis were extracted using PCA with Promax rotation. Items with
eigenvalues of 1.0 or more and factor loadings of 0.4 or more were selected as criteria
for extracting appropriate factors in the PCA.

- Statistical analysis for CFA was conducted using Mplus 8.0 software.

» The concurrent validity of the scale was evaluated using the correlation coefficients
between the self-management scale developed in this study and the self-efficacy scale.

* The reliability of the scale was calculated by Cronbach’s a.

4.5. Ethical considerations

This study was approved by the Institutional Review Board of Yonsei University
Health system prior to data collection (No: 2021-2991-003, Appendix 1). When
conducting interviews and surveys, data were collected from those who understood the
study purpose and agreed to participate voluntarily. Information about the research was
provided with a verbal explanation about the purpose and process of the study, and the
participants were informed in advance that no harm would occur and that confidentiality
would be maintained. In addition, after explaining that participation could be withdrawn
according to each participant’s will and that there would be no disadvantages in the case

of withdrawal, the research consent form was signed, and the research proceeded.
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V. RESULTS

5.1. Phase I - Scale development

5.1.1. Step 1: Derivation of the components of self-management among patients with

liver cirrhosis

The components of self-management in patients with liver cirrhosis were extracted
by conducting a literature review and confirmed by conducting in-depth interviews with

the patients in the clinical field.

5.1.1.1. Literature review

A. Study selection

In the foreign literature, a total of 2,943 articles were retrieved using the search
method in this study. After removing duplicates, 2,724 records were retained, and 2,693
articles with ineligible titles and abstracts were excluded. Consequently, 31 articles were
evaluated for full-text review. Among them, 17 studies (11 studies that did not measure
self-management as a main variable, three studies with an improper study population, two
studies that were a protocol study and one unoriginal research) were excluded. Finally, 14
studies (Beg et al., 2016; Fagerstréom & Frisman, 2017; Ignatiev et al., 2021; Kim & Park,

2020; Mansouri et al., 2017; Ramachandran et al., 2021; Saleh et al., 2021; Stelmach et
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al., 2021; Valery et al., 2017; Volk et al., 2013; Qian Wang et al., 2015; Wigg et al., 2013;
Zandi et al., 2005; Yoon, 2018) from the foreign literature were included for review. The

selection process of the studies is shown in Figure 4.

Records identified through
database search
(n=2,943)

CINAHL (n = 928)
Cochrane Library (n = 56)
EMBASE (n = 1,805)
PubMed (n = 154)

Records removed before screening:
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\4
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Records screened with titles
or abstracts Records excluded
(n=2,724) (n=2,693)

Not an original article (n = 1472)
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\ 4

v Outcomes not of interest (n = 538)
Full-text articles assessed for Non-English (n = 43)
eligibility
(n=31) Full-text articles excluded, with reasons
(n=17)

\4

Population not of interest (n = 3)
v Study protocol (n = 2)

Initial extracted studies Not original a_rtlcle (n=1)
(n = 14) Outcomes not of interest (n = 11)

Additional articles identified in the
RISS and clinical guidelines
(n=15)

P
¥

v

Studies included in the review
(n=29)

Figure 4. Process of study selection
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Fourteen additional studies were extracted from the RISS database in domestic
studies (published articles or thesis) and a clinical guideline regarding the management of
liver cirrhosis (Lai et al., 2021). For the literature review in this study, 29 studies were

included and reviewed (Appendix 2).

B. Results of the literature review

The concept to be measured of this study is self-management among patients with
liver cirrhosis. The identified components of self-management in patients with liver
cirrhosis are presented in Table 2.

The domains of self-management in patients with liver cirrhosis were diet
management, lifestyle management, medical treatment compliance, and symptom
management and monitoring.

Dietary management was confirmed as a subdomain of self-management in patients
with liver cirrhosis through the literature review. The contents of this subdomain were
regular diet, adequate amount of food intake or consumption of small amounts frequently,
adequate protein intake, avoidance consumption of contaminated or raw food, and eating
soft foods. Among these, regular diet and sufficient nutrition intake were found not only
in previous studies but also in clinical guidelines; therefore, they were considered

essential items for patients to self-manage liver cirrhosis.
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Table 2. Components of self-management in patients with liver cirrhosis

Domain Content Study
- Regular diet Al1,3,4,7,8/B1,2,3,8,12,13/ C
+ Adequate amount of food Al4/C
+ Consumption of small amounts frequently C
Diet - Adequate intake of protein A13478 B1238913/ C
management  (1-2-1.5/kg/d) .
- Limit consumption of contaminated or A13/B3,8.9,13
raw foods
- Consumption of soft foods rather than A4/ B3,8.9.13
coarse foods
- Sufficient rest when tired. Al1,6,14/ B1,2,3,8,9,12
Lifestyle - Sufficient sleep at a set time each day A4,9/B1,2,3,8,9,12
management - Avoidance of alcohol consumption A5,8,10/ B1,2,3,8,9,12,13/ C
* Regular exercise A4,6,8,10/ B3,8,9,12/ C
- Attendance at regular hospital visits on a A6,10,13/ B1,2.3.8,9.13
set date
- Performance of regularly prescribed tests ~ A2,3,4/ B3,8,9,13
. Regglar_consumpthn of prescribed A2.3.5.11.14/ B3.8.9,13
Medical medications according to dosage
treatm_ent + Consultation with a healthcgre prowder A4.5.6/ B3,8,9.13
compliance about over-the-counter medications
- Consumption of only nutritional A4.5.6/ B3,8,9.13
supplements approved by a doctor
: I—!ospltql visitation if symptoms of liver A4.912.14
cirrhosis occur
- Regular measurement of body weight or
abdominal circumference to monitor for A2,3,4,11/ B3,8,9,13
ascites or edema
- Limitation salt intake in the case of ascites A2,4,9,12/C
- Us of_a soft toothbrush to prevent A4.5/B2,3.7.10
Symptom bleeding gums
management - Consumption of soft foods to prevent
and varix bleeding in the esophagus or A4,5/ B3,8,9,13
monitoring stomach

- Application of prescribed lotions or use of

loose clothing for dry or itchy skin

- Ensure smooth bowel movements to

prevent complications

- Regular monitoring for blood in the stool

Al1,4,9,14/ B3,8,9,13

A2,5,6/B3,8,9,12
A45

Note. The list of studies included in review is presented in Appendix 2.
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Lifestyle management such as fatigue, sleep, alcohol consumption, and exercise was
identified as a domain of self-management in patients with liver cirrhosis. Fatigue is
explained as high level of tiredness or physical discomfort, and it is a common problem in
liver cirrhosis. Moreover, as other components of self-management, sleep, alcohol
consumption, and exercise were also measured in many domestic and foreign studies.

To manage of liver cirrhosis, regular hospital visits and examinations, medication
administration, consultation with healthcare providers about taking medications and
supplements, and symptom changes were measured to identify the self-management level
of patients. Therefore, with these components, the domain of medical treatment
compliance was extracted as a factor of self-management necessary for continuous
monitoring.

During the progression of liver cirrhosis, many symptoms and complications can
occur. Items related to monitoring or management of body weight, ascites, bleeding
tendencies, dry or itchy skin, and bowel movements were identified in previous studies.
These items were included in the subdomain of symptom management and monitoring in

cirrhosis management.

5.1.1.1. In-depth interviews

In-depth interviews were conducted with patients with liver cirrhosis to confirm and
refine the domains and components of self-management for liver cirrhosis identified

through the literature review in the field.
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A. General characteristics of participants in the in-depth interviews

Participants of the in-depth interviews included 10 patients with liver cirrhosis
(Table 3). Among them, six (60%) were male, and the mean age was 53.5 years (range:
36-76 years old). Four participants were patients with decompensated cirrhosis, and the
mean period of treatment was 7.4 years (range: 0.5-23 years). Six participants were

married and nine were living with their parents, spouse, children, or siblings.

Table 3. General characteristics of participants

Ade Treatment Marital
ID Sex g Type duration Living with
(years) status
(years)
1 Female 75 Compensated 5y Married Spouse
2  Female 76 Compensated 05y Married Child
3 Male 36 Decompensated 3y Unmarried Parents
4 Male 65 Compensated 8y Married Spouse
5 Female 70 Compensated 18y Married Spouse
6 Male 54 Decompensated 5y Divorced Alone
7  Female 54 Compensated 4y Married Spogse and
children
8 Male 54 Decompensated 5y Unmarried Sister
. Mother and
9 Male 54 Decompensated 2y Divorced children
10 Male 51 Compensated 23y Married Spogse and
children
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B. Results of in-depth interviews
A total of six categories and 26 subcategories were identified from the interviews.
a. Diet management
To manage liver cirrhosis, patients tried to eat more regularly than before diagnosis

of liver cirrhosis, and they ate frequently in small amount of food in case of ascites or
nausea. Patients tried to eat cooked food rather than raw to prevent infection, and to
consume enough protein and water to manage liver cirrhosis. And they tried to choose
their favorite foods while were simultaneously good for liver cirrhosis and to manage
themselves what they eat for them, and avoided salty or spicy foods.
= Trying to more regularly consume foods for liver cirrhosis than before a diagnosis of
cirrhosis

“I eat regularly and eat fruits and vegetables regardless of what they are because of

the management of cirrhosis.” (4)

“I only eat two meals a day, lunch and dinner, because I don't have much. But I eat at

a regular time.” (7)

“I try to avoid spicy and salty foods and eating them regularly.” (9)

“In the past, I used to skip meals while working, but now I try to eat something on

time even if | have time.” (4)
= Eating small amounts frequently because of ascites or nausea

“Since I have ascites, the amount of food I eat has decreased, so I tend to share it little

by little and eat it often.” (6)
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“I sometimes overeat because I am gluttonous, but I try to eat a small amount because
| feel a little nauseous. ” (9)
= Avoiding raw food and trying to eat cooked food as much as possible
“After being diagnosed with cirrhosis, the doctor told me not to eat raw food, so |
don't eat it anymore; but, if possible, | eat it cooked. ” (1)
“I used to love raw fish. But | don't eat it anymore. Doctors told me not to eat it.” (2)
“My doctor told me not to eat sashimi because of getting infected, so | don't eat it
anymore even if anyone gives it to me. | try to avoid it just in case.” (5)
= Trying to eat protein well for treatment as recommended by the doctor
“I try to eat meat when I'm having a hard time. | don't really like meat, but the doctor
told me to eat it well. ’(5)
“The doctor said I should eat protein, but | don't like meat, so I'm eating protein
powder instead. ” (8)
“I'm trying to eat protein because | need to eat it well, but | can't eat a lot because |
had intestinal surgery.” (8)
= Trying to drink water sufficiently
“My skin is getting drier and itchy, | drink more water. ” (3)
“My skin is dry, so I try to drink a lot of water ” (6)
= Finding food that is good for the liver that | enjoy eating
“I try to find food that doesn't strain my liver and that | like.” (3)

“Even if there's only one side dish, | make it so that it's not salty. The food that | buy
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outside is salty and spicy, so | thought it would be bad...” (6)
“After being diagnosed with cirrhosis, | tend to check if the food is good for the liver
and eat it.” (7)
= Avoiding salty or spicy foods and overeating after being diagnosed with cirrhosis and
drinking less water and eating less food because of ascites
“Before, I used to eat anything and buy it, but now I avoid stimulating foods like salty
and spicy foods because they are not good for cirrhosis.” (9)
“The doctor told me not to overeat.” (5)
“As | have ascites, the amount of food and water | consume has decreased. ” (8)
= Caring about what | eat myself
“After | was diagnosed with cirrhosis, | focused on eating on my own.” (6)
“I try not to make the food salty or spicy...because no one else cares about me or

about these things; | take care of myself.” (7)

b. Lifestyle management
Patients felt more fatigue than before the diagnosis of liver cirrhosis, so they would
rest if possible even when working, and try to get enough sleep. They thought abstinence
from alcohol was important for the treatment of liver cirrhosis, and they tried not to drink
alcohol and exercise regularly in daily life.
= Feeling more tired than before and resting even while working
“I feel tired earlier than before, and | have to lie down right away if I'm tired. That's

how it gets better.” (1)
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“I can't work for a long time because I'm tired. I'm lying down after doing a little bit
and I'm lying down. So, things are a little slow. ” (5)
“I have cirrhosis and diabetes, so | get sleepy when I'm tired or low on sugar, but |
sleep at that time. ” (8)
“I didn't have any other symptoms when | was first diagnosed with cirrhosis, but | felt
a lot of fatigue. 1 still feel tired, but then I just rest.” (10)
= Avoiding alcohol consumption because abstinence is important for the treatment of
cirrhosis
“I don't know much about cirrhosis, but I know it gets worse when | drink. I don't
drink at all.” (2)
“I couldn't sleep at night, so | started drinking and became an alcoholic. Once | drink,
I keep drinking, so I received treatment to help me not to drink.” (3)
“I think abstinence from alcohol is the most important thing for cirrhosis. There are
times when 1 still think of alcohol, but when | really want to drink, I drink a can of
beer and don't drink more than that. ” (7)
“I used to meet my friends and drink a lot. But | can't drink now, so | just don't meet
my friends. If I don't drink when | meet my friend, I have to explain. It's annoying, so
I don't meet him.” (8)
= Trying to sleep well because of feeling tired more easily than before
“| get tired easily, so | try to sleep well on purpose ” (5)

“I can't sleep well because I'm sensitive. My sleeping hours are irregular, and I'm
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tired because I can't sleep for a long time even if | fall asleep.” (7)

“It's been a while since | was diagnosed, so | try to sleep 6—7 hours a day. I think it's
become a habit because | go to work and feel tired more easily than others. ” (10)

= Trying to exercise regularly

“I can't exercise well because of my ascites, but if I still walk for about 20 minutes at
least inside the house, and if | cant, I lie down and lift my legs up and down.” (5)

“I've been exercising since | was diagnosed with diabetes. After eating, | go to the
park and walk. My sister nags me to leave if | don't go out, so | just come out to
exercise when | eat.” (8)

“I think exercise is the second most important thing in liver cirrhosis management
after abstinence. | purposely go around the company building for about an hour after

lunch so that | don't miss exercising. | go hiking on the weekend. ” (10)

c¢. Medical treatment compliance

Patients underwent regular hospital treatment and examinations for the management
of liver cirrhosis. They tried to take the prescribed medication well and checked with the
physicians when taking not prescribed medications or nutritional supplements. They
knew that they have to visit the hospital when new symptoms developed or when
symptoms worsened.
= Visiting the hospital regularly because it is the most important factor for treatment

“I have cirrhosis because of hepatitis, so I'm taking medicine well. That's why I go to
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the hospital all the time.” (5)

“When | get home from the hospital, | always write down the next visit date on the
calendar because | can't skip it, and | don't want to forget. ” (1)

“I need to see a doctor to get treatment. | think a hospital visit for treatment is the
most important thing.” (2, 4, 6, 9, 10)

= Receiving an examination regularly as prescribed for treatment

“I go to the hospital every three months for a blood test. That way, | can check if my
condition is better.” (3, 5)

“There are times when | postpone my treatment schedule because | can't get a test, but
I have to keep taking medicine, so | do a blood test or anything. I think it's an
important part of management.” (8, 10)

= Taking medicines as prescribed without missing a dose

“I've experienced hospitalization because | didn't listen to the doctor a few times, and
I make sure to take the prescribed medicine without missing it.” (3)

“I only take the medicine prescribed by the doctor, but | don't take anything else.

”(4,8,9)

“I heard that the best solution is to take the medicine prescribed by the doctor for the
liver.” (7)

“For liver cirrhosis management, | only take the medicine for hyperlipidemia, Urusa,
and gastrointestinal medicine prescribed by the doctor. It's the most important thing

to treat.” (8)
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= Asking a medical doctor prior to taking non-prescribed medications or nutritional
supplements
“People around me tell me to take oriental medicine because it's good, but I don't
even look at it. | asked the doctor a few times about the medicine, and he said it
could be wrong.” (3)
“Without realizing it, maybe it's because the teacher says it often, but | think I
shouldn't take any medicine, so | don't take it, except what I've been prescribed. Even
if people around me say it's good. ” (5)
“I usually don't take nutritional supplements. But, | eat red ginseng, and | asked the
doctor about taking it first, and he said it was okay, so I'm only eating it.” (6)
“No matter how good the liver is, | don't eat it without checking with a doctor or a
pharmacist. | only eat what he or she said is okay when | ask the doctor about it.
What if it goes wrong?” (7)
“At first, when | got sick, I ate it to live something that was good for my body, but now
I know | don't need it after hearing it from the doctor, so | don't eat it anymore.” (8)
= Visiting the hospital when new symptoms develop or existing symptoms worsen
“Sometimes, if | gain weight and feel a little stuffy breathing, | go to a hospital near
your house and check if 1 have more ascites because my house is far from here
(Severance hospital). Then, the doctor will tell me to go here or if I'm okay. ” (5)
“I get a little tired when | have more ascites. | can't walk and exercise. Then | tell my

mother that we should go to the hospital together.” (9)
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“Last time, | was hospitalized for hepatic coma, but | couldn't do anything because
my body was weak. | didn't know if I should go to the hospital or not. That's a tough

situation.” (9)

d. Symptom management and monitoring
Patients with liver cirrhosis measured body weight regularly for monitoring their
conditions, and if they have ascites, they tried to reduce intake of salt or water in
management of liver cirrhosis. Moreover, they checked the stool when defecating to
monitor bleeding sign.
= Measuring body weight regularly and monitoring for any bodily changes
“I was told by the hospital to check my weight every day, so | weigh myself after going
to the bathroom every morning.” (2)
“I check my weight every day while exercising. So | know that there is a change of 1-2
kilograms, but there is no change beyond that. ” (4)
“I weigh myself every day.” (5, 6, 7, 9)
“I check my weight every day and know that if | gain weight, | get more ascites, so |
go to the hospital and get diuretics and paracentesis.” (9)
= Reducing salt and water intake for ascites management
“I think it's harder because there's a lot of ascites. | can't eat salty food, so | can't eat
more if | season less...(Omitted)...I drink less water on purpose because I feel full
and out of breath. And | don't eat it because it makes more ascites. ” (6)

“Because my mother cooks for me... My mom makes it bland because of me. But |
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don't really drink water either. | think the water alone fills me with more ascites.” (9)
= Monitoring the stool for bleeding after each defecation
“I've been recording the number and thickness of my stool on paper for a long time,
so I've been monitoring it well.” (2)
“I have been hospitalized for bloody stool, so | always check my stool. I remember
that time being so hard.” (3)
“I defecate several times every day because of cirrhosis and colon surgery, and |
know about it every time; | check my bowel movements every time. Blood shouldn't

come out of my stool. ” (8)

d. Family support

Patients felt that they managed liver cirrhosis mostly alone, but they found that their
families helped them avoid drinking alcohol and take their medications well in daily life.
Additionally, they said that their families help them with hospital visits eat healthy food.
Patients said that their families gave them information related to liver cirrhosis if they
have, and that they support them emotionally.
= Feeling like I manage liver cirrhosis mostly on my own, without help

“Even if my husband lives with me, he doesn't take care of me and | take care of it

myself.” (1)

“I didn't even talk about cirrhosis in case my son was worried. | can still take care of

it by myself. ’(2)
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“There was no one around me who was familiar with cirrhosis, so there was no one
who helped me with how to manage it. I'm just doing it by myself.” (3)
= Receiving assistance to sleep regularly and avoiding drinking alcohol in daily life
“My sister tries to help me sleep regularly. I've had bowel surgery, so | have to wake
up often because | have bowel movements all the time, but when | go to bed, my
sister keeps quiet.” (8)
“I have symptoms of hepatic coma, so | try not to drink alcohol even if I'm alone
because my mother and daughter are worried a lot.” (9)
“My wife told me not to drink alcohol so many times in the past, so I don't drink
anymore because | think of my wife even when | go to a company dinner. ” (10)
= Receiving monitoring by a family member regarding regular medication usages or
receiving hospital treatments, and being provided with accompaniment to hospital
visits
“After having cirrhosis, my husband doesn't, and my son often asks about my medical
treatment and taking medicine. Maybe he's taking care of me because he's worried
about his mother.” (7)
“My mother helps me come to the hospital. Come to the hospital with me.” (9)
= Receiving help from a family member with monitoring regular consumption of
medications or health supplements
“My daughter sometimes sends me good things like Gongjindang. Then | check if it's

good for my liver and eat it if it's necessary.” (2)
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“My husband doesn't do much to help me. Come to think of it, he always pours warm
water into a cup for me to take medicine in the morning. And he asks me if | took
medicine later. He does take care of me. ’(5)

“My sister knows about nutritional supplements such as Lactobacillus and vitamins.
She knows what s good and bad for the liver, so she takes care of me if | need it.” (8)

“When | get the medicine, my mother keeps it in the medicine container by day of the
week. Then, I'll take it.” (9)

= Receiving healthy food from a family member

“I live alone, so | do most of things alone, but my cousin lives nearby, and sometimes
she makes kimchi and other foods for me. My sister cares about me because my liver
also is not good ”(6)

“My sister nags me and takes care of me when | eat. Whenever | go to meet my friend,
she always tells me not to drink. She made side dishes for me. She purposely takes
care of all the vegetables and protein for me.” (8)

“My wife is working, but she's a nurse, so she usually takes care of food. I have no
problems with my social life, so | do most of the things on my own, but my wife is in
charge of eating.” (10)

= Receiving information from a family member related to the management of liver
cirrhosis

“My daughter doesn't live with me, but she calls me often and tells me what's good or

bad. ”(8)
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“My sister works at a hospital, so if she hears anything from the hospital or meets
some patients like me, she comes and tells me what | need. I'm very thankful for
that. ”(8)
= Receiving emotional support or strength from a family member while receiving
treatment
“When | talk to my parents, | feel like the lump in my chest is loosened a little bit. So |
also tell other patients that if they are having a hard time while getting treatment, it's
good for them to talk to their families a lot and get treatment together. ’(3)
“I take care of most of things by myself. My husband doesn't do much for me, but he
just eats and talks with me and works in the garden. That gives me a lot of strength. ”
(%)
“I'm not married. By the way, after being hospitalized for surgery and treatment, | feel
psychologically stable that someone is just around me. That's something that a

doctor or a hospital can't do for me. ’(8)

5.1.2. Step 2: Item generation

The preliminary 38 items included in the self-management scale were identified
based on the final constituent factors and contents derived from the summaries of the
theoretical considerations of the literature review and field suitability verification via in-
depth interviews.

Among the components of self-management among patients with liver cirrhosis,
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dietary management (13 items), lifestyle management (5 items), medical treatment
implementation (6 items), symptom management and monitoring (7 items), and family

support (7 items) were identified (Table 4).
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Table 4. Preliminary items of the self-management scale for patients with liver cirrhosis

Domain

Preliminary items

Diet
management
(13 items)

A W N -

(6]

. | eat meals regularly.
. | eat small amounts of food frequently.

. | eat cooked food rather than contaminated or raw food.
. | eat 2—3 pieces of meat, fish, tofu, eggs, seafood, etc., that are the

size of a table tennis ball for each meal.

. | eat enough at every meal, and | have not lost weight.

. | have a late evening snack and breakfast to prevent having an

empty stomach for a long time.

. | eat foods containing fiber, such as vegetables and fruits for smooth

bowel movements.

. I drink at least eight glasses of water per day (or the recommended

amount).

. I limit intake of stimulating foods (coffee, tea, etc.).
10.
11.
12.
13.

I do not overeat.
I cook food for myself.
| eat food knowing about the food’s pros and cons.

I can find my favorite food without any harm to the liver.

Lifestyle
management
(5 items)

14.
15.
16.
17.
18.

I rest sufficiently when | feel tired.

I get enough sleep at a regular time every day.

I do not drink alcohol to manage liver cirrhosis.
| exercise regularly.

When | feel stressed or uncomfortable, | look for ways to relieve it.

Medical
treatment
compliance
(6 items)

19.

20.
21.
22.

I visit the hospital regularly as scheduled for the management of
liver cirrhosis.

I regularly undergo the prescribed tests to manage liver cirrhosis.
| take the prescribed medication according to the dosing schedule.
I consult with my medical doctor about taking over-the-count
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23.
24.

medication.

I only take supplements that have been approved by the physician.

If any symptom of liver cirrhosis occurs, | visit the hospital as
necessary.

25.

I regularly measure my weight and abdominal circumference to
monitor ascites or edema.

26. If I have ascites, | limit my salt intake.
Symptom 27. 1 use a soft toothbrush to prevent bleeding gums.
Z:]znagement 28. | eat soft foods to prevent variceal bleeding in the esophagus or
monitoring stomach.
(7 items) 29. | apply the lotion prescribed for dry or itchy skin or wear loose
clothing.

30. I check for blood in my stool when defecating.

31. When | have ascites, | reduce my water intake.

32. I mostly manage my cirrhosis alone. (If you answered “yes,”
please answer the following questions while thinking of those who
can help you in any way.)

33. My family (or caregiver) helps me my lifestyle management
related to liver cirrhosis.

34. My family (or caregiver) accompanies me to the scheduled

Family cirrhosis consultations and treatments.
?;Jri)fe?;ts) 35. My family (or caregiver) helps me safely take my prescribed

36.

37.
38.

medications and the permitted dietary supplements.

My family (or caregiver) helps me with dietary management
related to liver cirrhosis, such as regular meals and food types.

My family (or caregiver) gives me informs about liver cirrhosis.

My family (or caregiver) provides emotional support to help me
manage liver cirrhosis.
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5.1.3. Step 3: Determination of the format for measurement

For the proposed scale in this study, a five-point Likert scale selected to evaluate
each item, and the scoring method of the scale was as follows: “always” was scored as 5
points, “almost” was scored as 4 points, “average” was scored as 3 points, “almost not”

was scored as 2 points, and “not at all”” was scored as 1 point.

5.1.4. Step 4: Content validity

The content validity of the scale was assessed by 10 experts who had experience in
the treatment, nursing, and education of patients with liver cirrhosis. The experts
consisted of five clinicians and five nurses with an average clinical experience of 9.1
years. According to the criteria suggested by Lynn (1986), the number of experts that
scored three or four points for each item was divided by the total number of experts, and
items with a score of 0.80 or higher were selected. The items were revised and
supplemented according to the experts’ opinions of some items, and the results are
presented in Appendix 3. A total of five items were deleted, including items 2, 8, 9, 11,
and 13. In addition, item 28 was deleted because it conflicted with item 7 and was not
essential. The CVI for both items 4 and 6 was 0.70; however, these items were revised
and kept based on the clinical guidelines and the researcher’s judgment that they are
important items related to sarcopenia, which can occur in patients with liver cirrhosis.

The CVI1 was 0.80 or higher, but three items (12, 30, and 38) were revised according to
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the opinions of the experts and the judgment of the researcher. Furthermore, one item
related to the family’s perception of the patient’s mental status was added according to the

experts’ opinions. The final items of scale included a total of 33 items.

5.1.5. Step 5: Pilot test of the preliminary items

5.1.5.1. Language evaluation

Before the preliminary test, the items were evaluated by a Korean language
specialist to review the grammar, character length, and readability. Except for 11 items
among all of the evaluated items, the arrangement of words or conjunctions was modified
to improve readability, whereas 22 items were deemed sufficiently clear and thus required

no additional changes (Appendix 4).

5.1.5.2. Pilot test of the preliminary items

After the language evaluation, the preliminary 33 items were evaluated on 20
patients with liver cirrhosis (Appendix 5). The response time required for the scale, the
degree of understanding of each item, adequacy of the number of item, and
appropriateness of the item length were evaluated, and the results are summarized in
Table 5. The average response time for all items was 7.5 (SD: 3.10) minutes, and the
mean score for the understanding level was 4.2 (SD: 0.69). The scores for the adequacy

of the number of items and the appropriateness of item length were 4.0 (SD: 0.76) and 4.1
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(SD: 0.61), respectively. As a result, there was no item revised, and all items of the scale

were finally validated by three experts for scale evaluation.

Table 5. Results of the pilot test (N =20)
Variable Mean £ SD Range
Response time (minute) 75+3.10 -
Understanding 4.2 +0.69 1-5
Number of items 4.0+0.76 1-5
Length of items 4.1+0.61 1-5

5.2. Phase II - Scale evaluation

5.2.1. Step 6: Administrating the items to subjects

The general characteristics of participants were shown in Table 6. Males accounted
for 58.6% were male, whereas 41.4% were female. The mean age was 63.0 years old, and
69.8% of the participants were married. Regarding their socioeconomic characteristics,
76.0% had an education level above high school and 39.5% had an average monthly
income of four million won or more. The average duration of cirrhosis treatment was 4.3

years (range: 0.5-18 years) and 26.6% of patients experienced one or more complications.
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Table 6. General characteristics of participants in exploratory factor analysis (N=169)

Variable Category n (%) or Mean + SD
Demographics
Sex Male 99 (58.6)
Female 70 (41.4)
Age 63.0+ 12.84
Marital status Single 17 (10.1)
Married 118 (69.8)
Bereaved/Divorced/Separate 31 (18.3)
Others 3(1.8)
Education < Middle school 40 (24.0)
> Middle school, < College 121 (72.4)
> Graduate school 6 (3.6)
Job Yes 85 (50.6)
House income <200 60 (35.9)
(million, KRW) > 200, <400 41 (24.6)
> 400, < 600 42 (25.1)
> 600 24 (14.4)
Health-related
Drinking Yes 38 (22.6)
Sleep sufficiency Yes 92 (54.8)
Treatment duration (years) 4.3+ 4.55
Comorbidities” Yes 119 (70.4)
Hypertension 73 (43.2)
Diabetes 55 (32.5)
Others 39 (23.1)
Complications” Yes 45 (26.6)
Ascites 29 (17.2)
Hepatic encephalopathy 4(2.4)
Bleeding 15 (8.9)
Malnutrition 11 (6.5)

Note. - = Multi-response.
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5.2.2. Step 7: Item evaluation

5.2.2.1. Item analysis

The mean, standard deviation, skewness, and kurtosis of each item were assessed to
determine whether the collected data were suitable for factor analysis (Appendix 6).
Skewness and kurtosis values that did not exceed the absolute value of 2 were considered
within the suitable range for the assumption of normality. The mean score of the 33
preliminary items was 3.6 (SD: 0.61), ranged 2.9-4.5. The ranges of skewness and
kurtosis were 0.04-1.47 and 0.02-5.17, respectively. Of the 33 items, items 14 (kurtosis:
4.75), 15 (kurtosis: 5.17), and 19 (kurtosis: 2.01) had a higher kurtosis value than the
absolute value of 2. However, it is possible that the absolute value of kurtosis for factor
analysis is 7 or less. Therefore, all items of the preliminary scale including these 3 items
were maintained for analysis.

The average correlation value of each item with the other items on the scale ranged
from 0.142 to 0.383 (Appendix 7). The value of items 4 and 26 were lower than 0.2. In
the inter-item correlation analysis, ten items (14, 15, 16, 27, 28, 29, 30, 31, 32, and 33)
were strongly correlated with other several items, with the values above 0.7 (Appendix 8).
Among these items, the meaning of item 15 was judged to be included in that of item 14
because most patients received not only treatment but also prescribed clinical
examinations when they visit the hospital. Items 28, 29, 30, and 32 were considered that
the meanings were included in item 27 that measures family assistance related to lifestyle

management. Therefore, items 15, 28, 29, 30, and 32 were deleted due to the redundancy
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of the items’ characteristics. The item-total correlation coefficient of the 33 items ranged
from 0.257 to 0.709, and the coefficients of items 4, 7, and item 26 were lower than 0.4.
Therefore, eight items (4, 7, 15, 26, 28, 29, 30, and 32) were deleted, and a total of 25
items in the scale showed satisfactory coefficients of average inter-item correlations

(range: 0.248-0.347) and corrected item-total correlations (range: 0.425-0.617).

5.2.2.2. Construct validity: exploratory factor analysis (EFA)

Based on the results of the item analysis, an EFA was performed on 25 items. Data
from all 169 participants in this study were used for EFA. KMO and Bartlett’s Test of
Sphericity were used to test the suitability of the collected data (Table 7). The result of
KMO was 0.851, indicating that the sample size used for the current study was more than
adequate. The result of Bartlett’s Test of Sphericity was significant (1796.2, p <.001).
Therefore, the data were suitable for factor analysis.

A principle component extraction with promax rotation for the EFA was used to
establish the construct validity of the 25 items. The commonality is recommended to be
0.4 or more, which is evaluated as an item with significant explanatory power (Costello &

Osborne, 2005). The commonalities of all items ranged from 0.381 to 0.802 (Appendix 9).

Table 7. Result of Kaise-Meyer-OlKkin test and Bartlett’s Test of Sphericity

Kaise-Meyer-Olkin measure of sampling adequacy 0.851
Bartlett’s Test of Sphericity Approximate 2 1796.206
df 300
p <.001
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Five factors were extracted by fixing a number of factors and the cumulative explanatory
power was 57.1%. The commonalities of items 8 and 13 (0.381 and 0.388, respectively)
were lower than the recommended values of 0.4.

The factor loadings of items 8, 13, and 17 in the structure matrix were between 0.3
and 0.6. However, the pattern coefficients of the items were lower than 0.4. Item 18
exhibited cross-loading in two factors with pattern coefficients of 0.601 and 0.326, but
the item in the structure matrix was cross-loaded with the differences between factors of
less than < 0.2 in three factors, meaning that the item is not appropriate to explain a factor.
Therefore, these four items (8, 13, 17, and 18) were deleted. Items 9, 11, 22, and 23
showed cross-loading with differences of less than 0.2 in two factors, but they were kept
because they were deemed essential items for the self-management of liver cirrhosis.
Items 19, 20, and 27 exhibited cross-loadings in three factors in the structure matrix
reflecting the correlations between factors. However, these items were kept in the scale
because the differences between the factor loadings of each item exceeded 0.2 and each
item belonged to one factor in the pattern matrix.

Finally, five factors with 21 items were extracted for the self-management of patients
with liver cirrhosis (Table 8). All items were deemed suitable based on a corrected item-
total correlation coefficient values of 0.4 or more. The commonalities of all items were
0.4 or more, ranging from 0.489 to 0.817. The cumulative explanatory power of the five
factors was 61.1%, which satisfied the >50% explanatory power criterion (Hair, Black,

Babin, & Anderson, 2009).
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Table 8. The results of exploratory factor analysis (N =169)
Factor Item  Commonality EE;
2 3 4 5
25 0.587 0.783 -0.106 0.076 0.064 —0.072
20 0.575 0.645 -0.019 0.191 -0.074 0.134
Symptom 24 0.489 0.634 0.039 0.038 0.089 -0.026
management 21 0.546 0.614 0.027 0161 0.039 0.050
23 0.613 0.569 0.458 -0.283 -0.037 -0.077
22 0.499 0.482 0.358 -0.219 0.061 0.000
5 0.579 0.044 0.781 0.012 -0.124 -0.004
Liver cirrhosis 6 0.565 0.032 0.706 -0.027 0.040 0.042
specific lifestyle 0.521 0054 0663 0181 -0.078 -0.014
management
11 0.551 —-0.105 0.548 0.431 0.170 -0.194
9 0.583 —0.156 0.520 -0.022 0.122 0.404
. 14 0.798 0.001 0.058 0.896 —0.022 —0.039
Medical
treatment 16 0.817 0.044 0.015 0.879 0.006 0.012
compliance 19 0.486 0.281 -0.041 0.498 -0.050 0.166
33 0.800 -0.084 0.034 -0.005 0.926 -0.031
Family support 31 0.789 0.164 -0.078 0.008 0.860 -0.077
27 0.768 0.101 -0.046 -0.026 0.793 0.142
12 0.623 0.124 -0.283 -0.038 0.055 0.814
General 3 0.575 0.056 0.147 -0.003 -0.223 0.718
lifestyle
1 0.493 -0.021 0.072 0.195 0.032 0.570
Eigen value 7.0 1.7 1.6 1.3 1.2
Variance (%) 33.5 8.2 7.6 6.1 5.7
Cumulative variance (%) 335 41.7 49.3 55.4 61.1

Note. ": Factors in pattern matrix.
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A. Naming of factors

As a result of the EFA of the self-management scale for patients with liver cirrhosis,
five identified factors with 21 items were named as follows.

The first factor consisted of 6 items (20, 21, 22, 23, 24, and 25) and was named
‘symptom management,” accounting for 7.0% of the total variance. This factor consists of
items related to the management of ascites, gum and gastrointestinal bleeding, and dry
skin, which are common symptoms or complications of liver cirrhosis.

The second factor is ‘liver cirrhosis specific lifestyle management” with 5 items (2, 5,
6, 9, and 11), accounting for 1.7% of the total variance. The factor includes essential
items for the treatment of liver cirrhosis related to preventing infection, sarcopenia,
constipation, fatigue, and alcohol intake, all of which should be managed in daily life.

The third factor consists of 3 items (14, 16, and 19), and was named ‘medical
treatment compliance,” accounting for 1.6% of the total variance. The items of this factor
measure the patient’s adherence to regular hospital visits and prescribed medication
administration, which is essential for the treatment and management of liver cirrhosis.
Additionally, item 19 measures the willingness of the patient visit the hospital for
examination when the conditions or symptoms related to liver cirrhosis change.

The fourth factor includes three items (27, 31, and 33), accounting for 1.3% of the
total variance. Item 27 measures the families’ participation in the patient’s management of
liver cirrhosis in daily life, whereas item 31 evaluates the family member’s awareness of

the patient’s state of consciousness and the changes that may occur depending on the
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complications of liver cirrhosis. Therefore, the factor was labeled as ‘family support,’
which plays an important role in facilitating patients to improve self-management
behavior.

The fifth factor contained items 1, 3, 10, and 12. The factor accounts for 1.2% of the
total variance and consists of items measuring the management of regular meals, protein

intake, sleep and exercise as general disease management strategies.

B. Correlation between five factors

The correlation between the five factors is shown in Table 9. A correlation analysis
between factors was to determine whether the five factors extracted from factor analysis
were distinguished and explained by the items constituting each factor. The correlation
coefficients ranged from 0.33 to 0.58. The discriminant validity of each factor can be
judged as another factor if the correlation coefficient between factors is less than 0.85. In
this regard, the five factors of this scale were considered factors with distinguishing

characteristics.

Table 9. Correlation matrix between five factors

Factor 1 2 3 4 5
1. Symptom management -

2. Liver cirrhosis specific lifestyle management  0.58" -

3. Medical treatment compliance 044~ 045" -
4. Family support 0517 0427 033" -
5. General lifestyle management 0.48" 0517 0437 036" -

Note. " : Correlation is significant at the .01 level (2-tailed).
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5.2.2.3. Construct validity: confirmatory factor analysis (CFA)

The data of 126 patients were included for CFA. Table 10 shows the general
characteristics of the participants. Among the participants, 52.4% were male and 61.1%
were married. The mean age was 44.4 years. Almost 90% of all participants had an
education level above high school, and 40.5% had an average monthly income of four
million won or more. The average duration of cirrhosis treatment was 2.6 years (range:

0.5-18 years), and 57.9% patients had experienced one or more complications.
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Table 10. General characteristics of participants in confirmatory factor analysis (N=126)

Variable Category n (%) or Mean + SD

Demographics

Sex Male 66 (52.4)
Female 60 (47.6)
Age 44.4 + 8.86
Marital status Single 40 (31.7)
Married 77 (61.1)
Bereaved/divorced/separate 6 (4.8)
No response 3(2.4)
Education < Middle school 3(2.4)
High school 24 (19.1)
> College 88 (69.8)
No response 11 (8.7)
Job Yes 88 (69.8)
House income <200 24 (19.1)
(million, KRW) > 200, <400 51 (40.5)
> 400, < 600 35 (27.8)
> 600 16 (12.7)
Health-related
Drinking Yes 21 (16.7)
Sleep sufficiency Yes 68 (54.0)
Treatment duration (years) 2.6 +£2.99
Comorbidities” Yes 37 (29.4)
Hypertension 22 (17.5)
Diabetes 6 (4.8)
Others 8 (6.3)
Complications” Yes 73 (57.9)
Ascites 23 (18.3)
Hepatic encephalopathy 16 (12.7)
Bleeding 22 (17.5)
Malnutrition 27 (21.4)

Note. ~ = Multi-response.
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CFA was performed with 126 patients with liver cirrhosis to verify the construct
validity of the developed self-management scale, and the relationships between latent
variables and the items extracted by EFA were evaluated. The fit indices of the
measurement models are summarized in Table 11. The Chi-square value was 258.3 (df =
179, p < .001), indicating that the model was not suitable. However, the Chi-square test is
affected by the degrees of freedom. Therefore, the fit of the model was assessed based on
the value obtained by dividing the Chi-square by the degrees of freedom (CMIN), and the
model was considered suitable because the resulting value (1.44) was lower than 3 (Kline,
1998). Additionally, this study evaluated the absolute fit index of RMSEA, SRMR,
probability RMSEA, CFI, and TLI. RMSEA (0.059) and SRMR (0.070) satisfied the
acceptable values and therefore the measurement model fit was considered good. The
probability RMSEA (0.171), CFI (0.885), and TLI (0.864) did not satisfy the acceptable
values. Therefore, the model showed a good fit with the data (CMIN/df = 1.44, RMSEA =

0.059, SRMR = 0.070)( Figure 5).

Table 11. Results of confirmatory factor analysis (N =126)
Probability
0,
RMSEA (90% CI) RMSEA SRMR CFlI TLI
Model 0.059 (0.042-0.075) 0.171 0.070 0.885 0.864
Reference <0.08 <0.05 <0.08 >0.9 >0.9

Note. Cl = confidence interval.
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Figure 5. The model of the self-management scale for patients with liver cirrhosis
Note. SM=symptom management; DSLM=disease specific-lifestyle management; MTC=medical

treatment compliance; FS=family support; GLM=general lifestyle management.
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5.2.2.4. Concurrent validity

The concurrent validity was assessed to confirm the correlation between the self-
management scale developed in this study and the Chronic Disease Self-Efficacy Scale
(i.e., a previously developed and well-acknowledged scale). The correlation coefficient
between the scale developed in this study and the self-efficacy scale was 0.47 (p<.01),

and there was a statistically significant positive correlation between the two scales.

5.2.2.5. Reliability

The developed scale had a Cronbach's a value of 0.90, thus confirming the reliability
of the proposed scale. For each factor, the Cronbach's a values of symptom management,
liver cirrhosis-specific lifestyle management, and medical treatment compliance were
0.80, 0.76, and 0.73, respectively. The values of family support and general lifestyle
management were 0.86 and 0.71, respectively (Table 12). The Cronbach's o for each
factor were above the value of 0.7. Therefore, the reliability of the developed self-

management scale was deemed suitable.

Table 12. Reliability of the self-management scale for patients with liver cirrhosis

Factor Number of item Cronbach’s a
1. Symptom management 6 0.80
2. Liver cirrhosis specific lifestyle management 5 0.76
3. Medical treatment compliance 3 0.73
4. Family support 3 0.86
5. General lifestyle management 4 0.71
Overall 21 0.90
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5.2.3. Step 8: Optimization of the scale

As described above, the validity and reliability of the proposed scale were evaluated
to determine the construct of the final self-management scale of patients with liver
cirrhosis (Table 13). The final scale consisted of a total of 21 items, including of 6 items
for symptom management, 5 items for liver cirrhosis-specific lifestyle management, 4
items for general lifestyle management, 3 items for medical treatment compliance, and 3
items for family support. The Korean version of this scale is presented in appendix 12.
Each item is scored using a 5-point Likert scale, rated on a scale of 1 point for “not at all”

to 5 points for “always”. The total score ranges from 21 to 105 points.
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Table 13. The final version of the self-management scale for patients with liver cirrhosis

(21 items)
i Not
(NDl?n:TtErl r(lf ltem atell Alvays
item)
1. I regularly measure body weight (or abdominal
circumference) to monitor the occurrence of ascites 1 3 5
or edema.
Symptom 2. If I have ascites, | limit my salt intake. 3 5
management 3. | use a soft toothbrush to prevent bleeding of gums. 3 5
(6) 4. | wear Iooge clothi.ng or apply the lotion prescribed 1 3 5
for dry or itchy skin.
5. I check for blood in the stool when defecating.
6. When | have ascites, | reduce my water intake.
7. l avoid raw and contaminated food and eat cooked 1 3 5
Liver food.
cirrhosis- 8. | eat small amounts of food frequently, every 3—4 1 3 5
specific hours.
lifestyle 9.l eat f_o_ods with fiber, such as vegetables and fruits 1 3 5
management to facilitate bowel movements.
) 10. 1 get enough rest when | feel tired. 1 3
11. 1 do not drink alcohol. 1 3
12. | eat a meal regularly. 1 3
General 13. I eat 23 pieces of meat, fish, tofu, eggs, seafood,
lifestyle etc., that are the size of a table tennis ball for each 1 3 5
management meal.
(@) 14. 1 get enough sleep every day. 3
15. | exercise regularly. 3
16. | visit the hospitql regqlarly as scheduled for the 1 3 5
Medical management of liver cirrhosis.
treatmfent 17. | take the prescribed medication according to the 1 3 5
compliance purpose and dosage.
(3) 18. When I have physical changes related to liver
cirrhosis, | go to the hospital. . 3 >
19. My family (or caregiver) helps me manage my
Family daily life related to liver cirrhosis. 1 8 5
support 20. My family can perceive my state of consciousness
3) in relation to liver cirrhosis. 1 3 S
21. 1 am supported emotionally by my family. 1 3 5
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VI. DISCUSSION

This study was conducted to identify the factors of self-management in patients
with liver cirrhosis and to develop and evaluate the validity and reliability of a unique
self-management scale to quantify self-management. Previous self-management scales
were obtained by modifying scales that were developed for patients with other diseases,
and the validity of these previous scales were not evaluated adequately for use in patients
with liver cirrhosis. In this section, the development and evaluation of the self-

management scale that was developed in this study have been discussed.

6.1. Development of a self-management scale for patients with liver

cirrhosis

The self-management scale for patients with liver cirrhosis was developed
systematically by following the scale development process propounded by DeVellis
(2016). This study explored the components of the self-management based on the
Individual and Family Self-Management Theory for the development of the self-
management scale for patients with liver cirrhosis (Ryan & Sawin, 2009), specially while

focusing on the process of self-management in the abovementioned theory as a
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framework. Based on this framework, the components of the self-management scale were
extracted from the literature and in-depth interviews with patients with liver cirrhosis
were conducted to obtain practical evidence of self-management behaviors.

The results of the literature review and in-depth interviews that targeted patients
with compensated and decompensated liver cirrhosis states reflected the characteristics of
self-management and included the overall daily life behaviors related to the self-
management of liver cirrhosis. Especially, the in-depth interviews were useful to
understand the self-management of patients with liver cirrhosis and identify the actual
behaviors and circumstances of the patients (Legard et al., 2003). This is a meaningful
part of the current study as the existing self-management scales (Kim, 2003; Park & Shin,
2017; Yun, 2018) have been obtained by modifying or revising scales that has been
developed for patients with other diseases. The self-management scale that has been
developed in this study will be able to more practically measure the self-management
level of patients with liver cirrhosis.

Furthermore, based on the results of the in-depth interview, 5 categories (diet
management, lifestyle management, medical treatment compliance, symptom monitoring
and management, and family support) and 26 subcategories were identified. Among these
categories, family support was identified as one of the categories of self-management,
although this factor was not included in previous self-management scales, which have
included only the following factors: diet, rest and activity, hospital visit, prevention of

complications, symptom monitoring, and medication administration (Kim, 2003; Park &
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Shin, 2017; Yoon & Eun, 2020). Wang and the colleagues (2015) developed the self-
management scale for patients with liver cirrhosis that includes the four factors of dietary,
daily life, medication, and illness monitoring. Related to support for patients, there was
only one item included in the factor of daily life, “You are able to active communicate
with family members, relatives, and family.” The components in family support of this
study were related to the help from family members to enable the patient’s self-
management behaviors in daily life, such as regular hospital visits and examinations,
taking medications and health supplements, regular food intake, sharing information on
liver cirrhosis, and emotional support. Therefore, the derivation of family support as a
domain in the proposed scale is one of the major contributions of this study in that, unlike
the existing scales that measure self-management only in the personal aspects of the

patients, this novel scale reflects the factors from the patient's context as well.

6.2. Evaluation of a self-management scale for patients with liver

cirrhosis

In the current study, the items of the preliminary scale were evaluated using
statistical analysis based on the values of average correlation and the inter-item
correlation of each item during the item analysis (Gharaibeh et al., 2017). With this

process, the items of the scale could be further refined by identifying items with
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redundant characteristics, extracted from the literature review and in-depth interviews, as
well as by deleting unnecessary items. The item analysis in this study is meaningful in
that most of the existing scales did not evaluate the items statistically, and even those that
did, evaluated only the content validity (Bae & Suh, 2001; Yoon, 2018). However, further
research is necessary to confirm whether there are any items that are essential for self-
management from among the items that were deleted during the analysis.

The proposed scale that was constructed with the 5 factors extracted from the EFA
had a cumulative variance of 61.1%. Thus 5 factors adequately explain the self-
management of patients with cirrhosis without being biased toward a specific factor, as
each factor accounts for less than the standard value of 40%. Therefore, when compared
to the variance of 58.1% in the chronic hepatitis B self-management scale and 57.0 % in
liver cirrhosis self-management scale, the explanatory variance of this scale is considered
appropriate (Kong et al., 2018; Wang et al., 2015). Furthermore, confirmatory factor
analysis was conducted to confirm the suitability of the item composition of the
developed scale and to verify the validity of the construct. In the model fit evaluation for
five factors with 21 items, the CMIN/df, RMSEA, and SRMR satisfied the acceptance
criteria. Confirmatory factor analysis has not been conducted for the existing scales and,
therefore, a comparison is not possible. However, in this study, exploratory factor analysis
and confirmatory factor analysis were performed, and this scale constitutes a scale that
has an appropriate construct validity to measure the self-management of patients with

liver cirrhosis and can be used in future studies to measure the self-management level of
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patients with liver cirrhosis.

In this study, the concurrent validity was verified. Since there is currently no gold
standard for measuring self-management in patients with cirrhosis, this study assessed the
correlation between the proposed scale and self-efficacy scale for the validity. Self-
efficacy was known as a predictor of health behavior (Bandura, 1997), and has been
significantly correlated with the level of self-management among patients with chronic
diseases (Lo et al., 2015; Yoo et al., 2011). The significant positive correlation of the
proposed scale with the self-efficacy scale suggests that this scale is appropriate for
measuring self-management. Moreover, the reliability index was 0.90, indicating high
reliability, and that of each factor ranged from 0.71 to 0.86. Thus, the result was in a
reliable range, and has similar reliability as the self-care scales for diabetes (Lu et al.,
2016). Therefore, the concurrent validity, reliability, and construct validity of the scale
that was developed in this study were assessed and the scale was validated as a scale to

measure the self-management of patients with liver cirrhosis.

6.3. Components of the self-management scale for patients with liver

cirrhosis

To assess the self-management of patients with liver cirrhosis, this study was

conducted to develop the self-management scale, and 5 factors with 21 items (symptom
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management, liver cirrhosis-specific lifestyle management, general lifestyle management,
medical treatment compliance, and family support) were extracted after validation.

The first factor, ‘“symptom management,” comprises 6 items involving the
monitoring of weight change and management liver cirrhosis-induced of ascites, dry skin,
and bleeding. Body weight is not only a basic parameter for health monitoring in patients
with liver cirrhosis, but also is an essential indicator for detecting the occurrence of
symptoms or monitoring changes in symptoms (Smith et al., 2019). Additionally, ascites,
dry skin, and bleeding are symptoms that occur relatively early. Particularly, ascites or
bleeding are related to the progression of liver cirrhosis (Chawla & Bodh, 2015), and
therefore early management and treatment are considered important when these
symptoms are present. Items associated with the management of these symptoms have
been included in the scales that were used in previous studies as well (Kim & Na, 2017;
Kim, 2003). Furthermore, these items were maintained during the process of item
development and validity evaluation in this study which thus confirm that these items are
an essential part of the management of patients with liver cirrhosis.

The second factor, “liver cirrhosis-specific lifestyle management,” consists of 5
items. During the development process of the initial items, the items 2, 5, and 6, which
belonged to the subdomain of dietary management, and items 9 and 11, which were
included in the subdomain of lifestyle management, were grouped under this second
factor. “Avoiding raw or contaminated food and eating cooked food,” “eating small

amounts of food frequently every 3—4 hours,” and “eating fibrous food for smooth bowel
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movements” are management items that can prevent infection, sarcopenia, and hepatic
coma in patients with cirrhosis. Furthermore, fatigue, a common complaint among
patients with liver cirrhosis (Swain & Jones, 2019), and alcohol consumption are both
related to the symptoms, progression, and prognosis of liver cirrhosis and are considered
essential items for the management of liver cirrhosis (Lackner et al., 2017). However,
although items related to cooked food intake, fibrous food intake, fatigue, and drinking
were included in the previously used scales, the item of “frequent intake of small amounts
of food” was not included in those scales and was therefore extracted through a literature
review. The frequent intake of small amounts of food can prevent sarcopenia during
fasting that is a common symptom of liver cirrhosis, and recent clinical guidelines have
highlighted the importance of food ration management according to the results of several
studies (Dasarathy & Merli, 2016; Ebadi et al., 2019; Hey et al., 2021).

The third factor is “general lifestyle management,” which measures health behaviors
related to self-management in daily life for most patients with liver cirrhosis and consists
of 4 items. This factor included items associated with regular meals, sufficient protein
intake, sleep, and regular exercise. However, the previous scales measured activities
within a range that does not strain the body, whereas this study considered regular
exercise. As suggested in the guidelines and previous studies on liver cirrhosis,
appropriate exercise according to the health condition is recommended for patients as a
crucial health behavior to prevent sarcopenia or strengthen muscles (Duarte-Rojo et al.,

2018; Duarte-Rojo et al., 2018; Kappus et al., 2016). Moreover, as suggested from the
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results of in-depth interviews, some of the participants of this study were aware of the
importance of exercise and continued to exercise regularly.

The fourth factor, “medical treatment compliance,” refers to regular visits to the
hospital for liver cirrhosis management, taking medications as prescribed, and visiting the
hospital when needed according to changes in symptoms. Regular hospital check-ups and
medication administration are measured for self-management in previous scales (Kim &
Na, 2017; Kim, 2003). However, the present study evaluated whether the patients were
aware of changes in their health status in daily life and considered seeking medical
attention according to these changes as part of their cirrhosis management. This is one of
the most significant differences of this new scale as compared to previous scales.

The fifth factor, “family support,” consisted of 3 items and was developed as a
subdomain to measure the self-management of patients with liver cirrhosis. With the
recent increase in incidence of chronic diseases, there has been an emphasis on self-
management and influence of family members on the patients’ wellbeing because the
individual context of each patient can positively influence their self-management
behaviors (Pefiarrieta et al., 2015; Ravi et al., 2018). This study differs from other scales
in that it accounts for family support as a factor for measuring the patient's self-
management level. The initial items of family support included 7 items. Among them, 3
items were retained for assessing family support, after deleting some items during the
process of scale evaluation after considering redundancies in the characteristics of each

item and the inter-item correlations. A larger number of items can increase the reliability
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of a factor, and at least three items per factor was recommended (Tabachnick & Fidell,
2013). Including family support as a factor that influences patient compliance allows a
more comprehensive assessment of the self-management level of patients with liver
cirrhosis. This suggests that the proposed scale in this study has a significant meaning that

is markedly different from that of the existing scales.

6.4. Significance of the study

6.4.1. Nursing theory

This study developed a scale based on the various factors that influence the self-
management of liver cirrhosis including the patient’s knowledge of the disease,
management skill and ability, and family as a social facilitator during the process of self-
management behaviors in daily life based on the Individual and Family Self-Management
Theory. Furthermore, the scale was developed by reflecting the results from in-depth
interviews with patients on self-management of liver cirrhosis in Korea. This novel scale
could contribute to the development of nursing theories by being incorporated into studies
to identify the factors that influence the self-management behaviors of patients with liver

cirrhosis and the relationship between them.
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6.4.2. Nursing research

The current study is a methodological study to develop a self-management scale and
evaluate its validity. The steps taken to conduct this study were based on the method for
scale development, and therefore the developed scale can be used as a basis for the
development of other self-management scales in patient care. Furthermore, the proposed
scale enabled the measurement of the level of self-management of the patients and
reflected the characteristics of patients with liver cirrhosis. The present study also
assessed the validity and reliability of the proposed scale, thus providing reliable
indicators for measuring the effectiveness of nursing interventions, which can improve

the self-management level of patients with liver cirrhosis.

6.4.3. Nursing practice

This study developed and validated the first self-management scale for patients with
liver cirrhosis. This scale can be used to measure the self-management of patients with
liver cirrhosis more consistently and provides a more objective means to assess the
behaviors of the patients than scales borrowed and modified from other diseases.
Additionally, this scale can be used as s basis to evaluate the self-management level of
patients with liver cirrhosis and develop effective interventions for patients in daily life

and personalized nursing intervention strategies.
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6.5. Limitation

Although the proposed scale was validated and was found to be highly reliable, this
study had some limitations. First, the participants of this study were recruited using
convenience sampling, and therefore our study cannot be considered representative of all
patients with liver cirrhosis in Korea. Thus the results of this study must be interpreted
with caution and generalizations must be avoided.

Furthermore, the scale measures various aspects of self-management in patients with
liver cirrhosis, but it is a self-reported questionnaire, and responses may be subjective or
may not reflect all actual self-management behaviors. Therefore, the results of the scale

proposed herein should be interpreted carefully.

6.6. Suggestions for future studies

This study developed and validated a self-management scale for patients with liver
cirrhosis. The following suggestions are proposed for future studies. First, the current
study was conducted using the convenience sampling method. However, future studies
should evaluated the validity and reliability of this scale in a variety of conditions
according to the size of the medical center, region, treatment period, and physical
condition of the patient. Second, the scale developed in this study could be used in future
research to identify the factors affecting the self-management and develop strategies to

improve the self-management level of patients with liver cirrhosis.
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VII. CONCLUSIONS

This study was conducted to develop and evaluate the validity and reliability of a
self-management scale for patients with liver cirrhosis. The scale was a self-reported
guestionnaire consisting of five factors with 21 items and was scored using a 5-point
Likert scale. The five factors and their respective number of items were symptom
management (6 items), liver cirrhosis-specific lifestyle management (5 items), general
lifestyle management (4 items), medical treatment compliance (3 items), and family
support (3 items). The proposed self-management scale in this study would be useful for
identifying the self-management level of patients with liver cirrhosis and could contribute
to the development of tailored interventions to improve the self-management behaviors of
this population. Consequently, these approaches using this scale will enhance health

outcomes in clinical settings.
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Appendix 3. Result of content validity
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Appendix 4. Result of language evaluation
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Appendix 5. Preliminary 33 items
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Appendix 6. Descriptive statistics of 33 items (N =169)

Item Mean SD Skewness Kurtosis
1 35 1.02 -0.23 -0.57
2 3.9 0.97 -0.79 0.27
3 3.0 1.05 0.41 -0.51
4 35 0.97 —-0.26 —-0.45
5 2.9 1.06 0.37 -0.54
6 35 1.01 -0.43 -0.27
7 3.6 0.94 -0.30 -0.24
8 2.9 1.20 0.17 -1.00
9 3.6 0.92 —-0.36 0.04
10 3.2 1.06 —-0.09 —-0.65
11 3.8 1.29 -0.72 -0.77
12 3.2 1.12 0.04 —-0.86
13 35 0.94 —-0.53 0.17
14 45 0.64 -1.43 475
15 45 0.63 —1.47 5.17
16 4.4 0.64 —-0.86 0.99
17 3.9 1.05 -1.01 0.54
18 3.9 1.14 —-0.89 -0.10
19 4.1 0.84 -1.21 2.01
20 3.3 1.21 —-0.18 —-1.00
21 3.3 1.26 —-0.27 -1.01
22 3.6 1.02 —-0.64 -0.02
23 34 1.18 —-0.33 -0.82
24 3.7 1.17 -0.83 -0.17
25 3.3 1.29 —-0.31 -0.95
26 35 1.20 —-0.63 —-0.48
27 3.7 1.15 -0.74 -0.24
28 3.9 1.10 -1.24 1.07
29 3.8 1.11 -1.01 0.45
30 3.6 1.17 —-0.59 —-0.48
31 3.6 1.13 —-0.67 -0.25
32 3.6 1.12 -0.72 —-0.08
33 3.8 1.11 -0.97 0.49
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Appendix 7. The results of correlations between items (N =169)

Item Average correlation Item-total correlation
1 0.296 0.526
2 0.276 0.495
3 0.251 0.444
4 0.177 0.305
5 0.254 0.456
6 0.293 0.532
7 0.205 0.363
8 0.290 0.522
9 0.307 0.558
10 0.265 0.478
11 0.268 0.470
12 0.243 0.438
13 0.292 0.534
14 0.285 0.484
15 0.285 0.484
16 0.307 0.530
17 0.281 0.501
18 0.231 0.405
19 0.289 0.509
20 0.328 0.592
21 0.330 0.603
22 0.272 0.500
23 0.259 0.481
24 0.294 0.540
25 0.288 0.530
26 0.142 0.257
27 0.371 0.689
28 0.383 0.709
29 0.303 0.560
30 0.345 0.639
31 0.342 0.639
32 0.295 0.551
33 0.308 0.571
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Appendix 8. The items with strong correlation (N =169)

Number of strong

Item correlation Correlating items Correlation coefficient
14 2 15, 16 0.963, 0.776

15 2 14,16 0.963, 0.754

16 2 14,15 0.776, 0.754

27 3 28, 30, 32 0.790, 0.749, 0.763

28 3 27,30, 33 0.790, 0.708, 0.708

29 2 30, 31 0.720, 0.749

30 5 27,28, 29, 31, 32 0.749, 0.708, 0.720, 0.785, 0.752
31 2 29, 30 0.749, 0.785

32 2 27,30 0.763, 0.752

33 1 28 0.708
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Appendix 9. The results of exploratory factor analysis (N =169)
. Factor
Item Commonality 1 > 3 2 3

1 0.486 —-0.082 0.073 0.197 0.584 0.062
2 0.532 0.066 0.672 0.213 —0.003 -0.101
3 0.564 0.003 0.151 —0.031 0.744 —0.203
5 0.571 0.102 0.743 0.029 0.044 —-0.161
6 0.582 0.098 0.679 —0.028 0.096 0.001
8 0.381 0.349 0.111 0.040 0.268 —0.004
9 0.566 —0.099 0.444 —0.006 0.491 0.066
10 0.552 -0.184 0.147 —0.064 0.746 0.107
11 0.558 -0.089 0.546 0.481 -0.174 0.150
12 0.534 0.030 -0.194 —-0.108 0.764 0.126
13 0.388 0.353 0.194 —0.050 0.084 0.204
14 0.777 —0.062 0.140 0.903 —0.088 0.017
16 0.802 -0.015 0.080 0.883 —0.023 0.043
17 0.488 0.320 -0.190 0.316 0.297 0.020
18 0.588 0.601 —0.248 0.326 0.131 —0.238
19 0.493 0.317 —0.029 0.466 0.104 -0.034
20 0.543 0.637 0.036 0.116 0.062 -0.016
21 0.512 0.589 0.085 0.115 —0.022 0.094
22 0.482 0.473 0.369 -0.234 —0.028 0.099
23 0.593 0.702 0.346 —0.280 —0.065 —0.082
24 0.418 0.554 0.121 0.018 —0.096 0.146
25 0.541 0.775 —0.028 0.025 —0.196 0.111
27 0.763 0.094 —0.075 —0.009 0.161 0.794
31 0.776 0.204 -0.119 0.017 —0.059 0.843
33 0.779 -0.077 —0.016 0.040 0.014 0.904

Eigen value 8.1 1.9 1.6 13 1.3

Variance (%) 32.6 7.6 6.4 5.3 5.2

Cumulative variance (%) 32.6 40.2 46.6 51.9 57.1
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Appendix 10. Informed consent form of main survey for scale evaluation

& X238 2 =8

U HE: HEE BXo 7lEd S3ET AW
U RUL:  OqoNa TtmOie A F W =

of deEE £ 7o i wstel o/ffE 57 Hsl OFEE Zol3, o Aol Cigt Abde
&g g2 9oy of 428 H2 it otistn Wstl Fo o osg& T
HHEUC & Q30 SE2 IHUHE BRI gabdsoM xHe| FEE U0 @ B2lskeXl
gdst] HE BaE G792 H0AHES IEUEE FEHWTD AsTE BYste] oA ABHES
HAWT=RE oldat?| HE |EWA ORI E ABUC Aot AEHOE O S2sio
Eo48 Tdsti e 20 B0 Hoohd - oX Hojcir] ¥7|E FFstEs ojHE S04
g AU

1. {7 Wy 25

IEUEE QEHY Oy ZHEE 8o siUo|o] NFED SYEE 7T L= g Usyo
ZEHEo WoE g ey ¥ THEOIL YAEY THE B0 A2 tHHEo| gEEo|D x|
SrEEO gEtten SeHE Qf I FHE I 7|20 MotE HEQUC =27 HEHHSHMHE
40 2E IR0 disgo/T SYE0] g YdstH BEe ojRs NI = U0 24w
Hegel 2Us #0017 HfMe BSEY XS dEe TYE &2 YY) oYy ass
#Halste AHo| gamuc J2iw, disgs] HEHESE @A 87besty| dhiEo Ya-dwold
EAHEO| A2l FYE =22 Ay Uik Ho| 2Yeg Satho

A7teEls THdEEe]l EItE0l M2t BAES FEEE Hd sedd oAXD YUsyoh
A7t Aol 49 A EE RIS &357 Al Dol MEg Hotke WEEY
wWlolof, Zbdol Hzbo] cigt HYE FHED 0l fEk o i 98 NYEoR #urte HYUD
7lEd tHME B2l wdde gEUE 9 FUIHE wdE ST a5 oAHH seu
ZEHE0 g Aoy ximfoE AN =52 oEd dvE2d S8 2H7 fAen
FHEHY #ovRe=s 0 HEE $Yez MW AUMSHE Fet Bodz =o5o Ygd
oz FAAEE IHHHE BRED A7 HEstA ol R0EX] 2ol UEE HHFE W2EA
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Appendix 10. Informed consent form of main survey for scale evaluation (continued)

THEHE BXe T2 BAEG O =EE I%dhe HO| E2uE ¥ = Rleuch o &
SFHME DYHE BAHED XTI =8 AiWeT ot LIPS Do o BXe O
2oTio] ATk FEE BYcln 0|8 digeR Aivtaals] ot a§E w0lsant gy

2 o170l Bolsre dlaxtel & 71z o
E ORE G4 dosiswd sep|da ol SHAEHD Y 2THS BiHE S
¥ 70| HEIEG SuHD & G0 KE o[sfai0l Hojo] SOl BAHE 10 ¥ 1 wext
HOIE HUUCH FHHM FTEGN Soisdl I @TaAMol YU SUUETE 1 WA
712t ool HR0f HojstAIA EUch Cheol HS AN Hois = et
- IHEO 43 7|E2 e Yeuct
) ZHEHE e 4 ok BTE &
2) SMNERTH B243 olAk=B0] THstt 204 O|4e] HOImRt
(@ Y0iH o|ALZ0| JHedn 70| REE O4E = Yk K2 AnHojo] Soi8 %
- el 7182 e dedn
() Noj 2 ZHeES= O Oix] 7= ot Ye 7
) ZHej0] ST CHE TBA o] Foislo) N2 FA &

ER B 4

A7 & Ao #ojE7|2 AN OE, oo MuT S0l Palo] MESAE Sy M H
@z Zslel 23 AMgol Hote HaxofA R0l FUAL SolMdol MESM oo,
IHEHE FPHEElE ed Fye USE didA Hsie F 2eae g Ystge HosA
HUCH 4Foce W U HEuT o] SEED =88 F00M ¥ s0-c0 & HE TEE Holo,
FWHES| FEED HEHE W O UWEe el &8 dM =8% AU IE
AEEHS)E A O 7|28 2ojtio] YYLE SXE ALYt

4. Y7o Holstol 7|oiE + 2E oly

Hzht & Ao Hojsted foid TEED o2 Eadch 12y HEot HEE S8 YHEFY
L&2 o] Bt A7k =78 AYsed HEEoRM B HEUE BRt] Rk e e
JxMEE B8 = Ute BUlH Sat SE2F ojo)7t Ueyo
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Appendix 10. Informed consent form of main survey for scale evaluation (continued)
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Appendix 10. Informed consent form of main survey for scale evaluation (continued)
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Appendix 10. Informed consent form of main survey for scale evaluation (continued)
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Appendix 11. Survey questionnaire
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Appendix 11. Survey questionnaire (continued)
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Appendix 11.

Survey questionnaire (continued)
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Appendix 11. Survey questionnaire (continued)
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Appendix 12. The Korean version of final self-management scale for patients with liver

cirrhosis (21 items)
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