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a b s t r a c t

Objectives: To translate and validate the Thai Self-Care of Chronic Illness Inventory version 4.c (Thai SC-
CII v4.c) in individuals with chronic illnesses.
Methods: A scale translation and cross-sectional validation study was conducted. The English version
was translated for Thai involved nine steps: preparation, forward translation, reconciliation, back-
translation, back-translation review, harmonization, cognitive debriefing, review of cognitive debrief-
ing and finalization, and proofreading. A cross-sectional study was conducted from July to November
2022 at 16 primary care centers in southern Thailand, involving 410 participants with at least one chronic
condition. Validity assessments included structural, convergent, and discriminant validity. Concurrent
validity examined correlations between SC-CII v4.c with the Self-Care Self-Efficacy Scale (SCSES) and self-
perceived health. Internal coherence reliability was calculated using Cronbach’s a coefficient, item-total
correlation coefficients, and the composite reliability (CR) index.
Results: Thai SC-CII v4.c demonstrated excellent translational validity (k ¼ 0.99). The specified Self-Care
Maintenance model fit well, with minor differences in health promoting behavior and illness-related
behavior items compared to the original model. The original Self-Care Monitoring, and Self-Care Man-
agement models fit well with Thai data. Simultaneous confirmatory factor analysis confirmed a satis-
factory fit of the full SC-CII v4.c. Convergent validity had partial support (average variance
extracted ¼ 0.23e0.51), and discriminant validity was established (heterotrait-monotrait ratios ¼ 0.37
e0.88). Concurrent validity was supported by positive correlations between each scale and overall SC-CII
v.4c with SCSES (r ¼ 0.25e0.65) and self-perceived health (r ¼ 0.09e0.35). The Cronbach’s a coefficient
were adequate for all scales except the Self-Care Maintenance scale (Cronbach’s a ¼ 0.68), but the CR
estimate improved the reliability of all three scales (ranging 0.80e0.82). All items had satisfactory item-
total correlation coefficients (ranging 0.34e0.71), except the one pertaining to sleep.
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Conclusions: The Thai SC-CII v4.c is valid and reliable for assessing self-care in various chronic illnesses.
Further testing is recommended for patients with specific diseases.
© 2023 The authors. Published by Elsevier B.V. on behalf of the Chinese Nursing Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
What is known?

� Self-care is essential for patients with all chronic illnesses to
maintain overall health and manage specific diseases.

� Many chronic illnesses have similar self-care requirements, and
individuals with multiple chronic conditions often need to
engage in complex self-care.

� The Self-Care of Chronic Illness Inventory version 4. c (SC-
CIIv4.c) is a well-established, theory-based instrument that
comprehensively measures self-care in individuals with chronic
conditions.
What is new?

� The cross-culturally adapted Thai version of SC-CII version 4. c
(Thai SC-CII v4.c) had excellent translational validity.

� Psychometric evaluations of the three scales (Self-Care Main-
tenance, Self-Care Monitoring, and Self-Care Management) and
Thai SC-CII v4.c indicated their validity and reliability.

� Clinicians and investigators can use the instrument to assess
self-care behaviors in individuals with one or multiple chronic
conditions.
1. Introduction

Non-communicable chronic diseasesdspecifically hyperten-
sion, diabetes, heart disease, stroke, chronic respiratory disease,
chronic kidney disease, and cancerdare the leading causes of death
and disability globally [1,2] and in Thailand [3]. Most adults with
chronic diseases have multiple chronic conditions or multi-
morbidity [4]. Chronically ill individuals with coexisting chronic
conditions have an increased risk of several adverse health out-
comes regarding overall health status [5,6], physical functioning
[6], health-related quality of life [5e7], disease recurrence or
exacerbation [8,9], hospitalization [10], healthcare costs [5], and
mortality [11].

Living with any chronic condition requires specific medical
treatment from healthcare providers and individuals caring for
themselves. These two essential elements have led to a common
term and theory, self-care for chronic illnesses [12]. Each chronic
disease shares common self-care requirements [13e17]. Individuals
with chronic conditions are typically advised to adhere to long-
term self-care regimens to maintain their health status and sta-
bility [12]. These self-care actions include adequate sleep, avoiding
sickness, eating a healthy or disease-specific diet, performing reg-
ular exercise and rehabilitation, reducing stress, adhering to
medication and treatment procedures, and following up on ap-
pointments [18]. Changes in health status, disease severity, pro-
gressive illness, and complications over time mark the chronic
illness trajectory.

Consequently, symptoms are a clinical marker of a worsened
illness. Therefore, monitoring symptoms to determine relevant
changes in health and disease is essential for daily self-care. A rapid
response to the symptom is expected once individuals recognize
changes in their physical, psychological, emotional, or cognitive
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status. Symptom management is another crucial self-care element
for people with chronic illnesses [19]. Several symptom manage-
ment strategies have been used to relieve unpleasant symptoms.
This includes changing, adjusting, or restricting routine self-care-
dincluding physical activities, food consumption, drink intake, and
medication usedand consultations or sharing symptoms with
healthcare providers for appropriate management [18].

In nursing, self-care has long been widely recognized as a pro-
cess of nurse-patient interaction and a significant clinical outcome.
Nurses have a vital role, responsibility, and active involvement in
facilitating the development of patients’ self-care competence [20].
Self-care can be viewed as an integrative health outcome for
chronic illnesses, reflecting both patient- and clinical-focused
measures [12]. In Thailand, nursing [21e23] and national health
policy [3,24] have long considered self-care one of the most
important ways to maintain good health, prevent ill health, and
manage diseases. However, self-care in chronic illness management
must be improved since only one-third of people with chronic ill-
nesses perform adequate self-care [22,25]. Better self-caredeither
comprehensive self-care (e.g., overall self-care regimen, the com-
bination of self-care actions) or specific self-care action (e.g.,
physical activity, diet, medication use)dis associated with positive
health outcomes, including overall health status [26e28].

Therefore, a well-developed self-care instrument with robust
validity and reliability is required to determine routine practice and
research outcomes. Several useful disease-specific self-care in-
struments for hypertension [13], chronic obstructive pulmonary
disease [14], heart failure [15], diabetes [16], and coronary heart
disease [17] have been developed in the United States and Europe.
These have been widely adapted across diverse cultures, languages,
and countries [25,29e37]. Among various self-care instruments
available, the Self-Care of Chronic Illness Inventory (SCeCII) stands
out as it specifically focuses on individuals with multiple chronic
diseases [18]. Developed within the United States context, the SC-CII
is a theory-based instrument that assesses self-care in individuals
with any diagnosis, irrespective of specific conditions or the number
of diseases [18]. According to the parent framework [12], self-care is a
natural cognitive decision-making process inwhich individuals daily
maintain routine health promotion and manage chronic illness
conditions, includingmedication and treatment regimens. The SC-CII
consists of three fundamental constructs assessing self-care com-
ponents: Self-Care Maintenance, Self-Care Monitoring, and Self-Care
Management. The psychometric testing of the previous version of
SC-CII has demonstrated credible, reliable, and generalizable results
in theWestern context [18,38]. The instrument has recently updated
to version 4.c, known as SC-CII v4.c. This version has been translated
into several languages and are available online (https://self-care-
measures.com). Our research team specifically translated the Thai
version and conducted psychometric testing in this study. The in-
strument developer deserves recognition for their comprehensive
approach to designing the self-care assessment tool. Notably, they
incorporated three basic self-care behaviors (Sections: A, Self-Care
Maintenance; B, Self-Care Monitoring; and C, Self-Care Manage-
ment), along with the motivation aspect of self-care (Section D: Self-
Care Self-Efficacy Scale [SCSES]), into the instrument provided on
their website. Based on recommendations from previous studies
[18,38], the SCSES was not considered a direct measure of self-care
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behavior itself. Instead, it was proposed as a motivational factor
influencing of self-care. Therefore, the SCSES was not included as a
component of SC-CII v4.c in this study but was treated as a deter-
minant of self-care, consistent with the approach taken in previous
studies [18,38].

Only a few recent studies have provided evidence of whether
the SC-CII is suitable for use in Asia, specifically in the Thai context.
However, the cross-cultural adaptation of the relevant disease-
specific self-care measures that underpin a similar theory as that
of the SC-CII shows a cultural fit with Thailand [25,29] and other
Asian countries [32,34,35,39]. Further, only some studies have
conducted a psychometric evaluation of the SC-CII outside the
United States, finding supportive structural validity, internal
coherence reliability, and cross-cultural comparability [38],
whereas no evidence has been provided in other contextsdaddi-
tionally, no psychometric testing of the SC-CII v4.c in the Asian
context, including Thailand.

In this study, we conducted a psychometric study of the Thai SC-
CII v4.c in line with methodological recommendations [18,38]. The
instrument was developed in accordance with international
guidelines for translation and cross-cultural adaptation processes
for patient-reported outcome measures [40,41]. Specifically, we
assessed structural validity based on dimensionality or the factorial
structure using factor analysis. This study evaluated criterion-
related construct validity, internal coherence, and test-retest reli-
ability. We hypothesized that the three separate scales and the
simultaneous Thai SC-CII v4.c would demonstrate adequate validity
and reliability.

2. Methods

2.1. Study design

This was a methodological and cross-sectional study. The
translation and cross-cultural adaptation processes adhered to
ISPOR international guidelines for patient-reported outcomes’
translation and cultural adaptation [41]. The psychometric test was
conducted from July to November 2022. The study is reported
following the COSMIN (Consensus-based Standards for the Selec-
tion of Health Measurement Instruments) Reporting Guideline for
studies of measurement properties [40].

2.2. Ethical considerations

Approval was obtained from the Ethics Board Committee of
Walailak University (Approval no. WUEC-22-168-01) before data
collection. This study adhered to the standards outlined in the
Declaration of Helsinki. All the participants provided oral and
written informed consent and were aware of their rights and re-
sponsibilities. Their right to withdraw and the confidentiality of
their data was also ensured. The analyzed data were anonymized
and treated as strictly confidential.

2.3. Instrument translation and translational validity

2.3.1. Translation and cross-cultural adaptation processes
We translated and cross-culturally adapted Thai SC-CII v4.c us-

ing multiple steps for translation and a cross-cultural adaptation
framework for patient-reported outcomes [41]. The panel of seven
expert committees follows the nine subsequent steps, which are as
follows: preparation, forward translation, reconciliation, back-
translation, back-translation review, harmonization, cognitive
debriefing, review of the cognitive debriefing results and finaliza-
tion, and proofreading [41]. Each step ensures linguistic accuracy,
cultural appropriateness, and consistency in conveying the
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intended meaning across multiple languages.
Appendices A1-A4 provide comprehensive details regarding the

translation and cross-cultural adaptation of the Thai SC-CII v4.c,
including rationales for the changes made to each scale’s instruc-
tion parts and items. We used common and specific words and
sentences for the instructions to conform to the patient’s culture.
For example, in Instructions Part 1, “self-help behaviors” was
replaced with “self-care actions” because the word “actions” is
commonly used in Thailand instead of “behaviors.” The sentence
“Think about how you have been feeling” was altered to “Think
about the things you have been doing to manage your health and
illness” to focus on health conditions, as “feeling” usually refers to
emotional components in Thai. Similarly, informal and particular
words and sentences with semantic meanings were used. For
instance, item 3 (“Do physical activity”) was replaced by the com-
mon term “Exert energy on daily activities or exercise” to capture
any bodily movement produced by skeletal muscles that requires
energy expenditure. Both promote health as well as prevent
chronic illnesses [42]. Hence, the modes (i.e., household activity,
occupational activity, transportation, and leisure time activity) and
intensity of physical activities (i.e., light, moderate, and vigorous)
were added as examples of being physically active [25]. In addition,
item 4 (“Eat special food or avoid certain foods”) was adapted to
“Eat healthy foods and a disease-specific diet” because healthy
foods are a requisite for health promotion. By contrast, special foods
in the Thai context refer to foods for special occasions.

Moreover, we added various self-care methods as examples of
each item to improve the participants’ understanding. We also
added “including symptom or illness as well as changed in physical,
emotional, and cognition conditions” into Instructions Part 2,
Monitoring. The examples of self-care actions in several items, such
as 6 and 14, were expanded.

2.3.2. Translational validity
Before conducting psychometric testing, content validity was

evaluated to ensure translational validity [43]. This evaluation
involved nine expert committees who were requested to rate on a
4-point ordinal scale considered four basic criteria [44]. Rating
scores of 3 or 4 on the items were expected to be relevant (1, not
relevant; 4, very relevant), clear (1, not clear; 4, very clear), simple
(1, not simple; 4, very simple), and ambiguous (1, doubtful; 4,
meaning is clear) [44]. Based on the kappa coefficients table
[45,46], the average scale-level content validity index (S-CVI) of
each scale as well as the full Thai SC-CII V4.c, was 0.99, indicating
excellent translational validity [46]. Additional details are pre-
sented in Appendix B.

2.4. Psychometric testing

2.4.1. Study settings and participants
Patients with at least one chronic disease aged 18 or older were

eligible to participate in the study. Hypertension, diabetes, heart
disease (heart failure, myocardial infarction, valvular heart disease,
cardiac arrhythmia), stroke (ischemic stroke, hemorrhagic stroke,
transient ischemic attack), chronic respiratory disease (asthma,
chronic obstructive pulmonary disease), chronic kidney disease
(stage 3e5, dialysis), and cancer were the chronic diseases of in-
terest, as well as common rare conditions (e.g., chronic liver disease,
chronic hematologic disease, autoimmune disease). Patients who
registered and were treated at the health-promoting hospital in
Southern Thailand were eligible for the study. Health-promoting
hospitals or primary healthcare centers are first-level healthcare
facilities that provide comprehensive services in rural areas,
including patients referred to higher levels of care. Health-
promoting hospitals provide ongoing care and follow-ups to
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patients without admission care services. We included participants
who were not hospitalized and living at home without obvious de-
mentia. There were no specific exclusion criteria except for patients
who were unable to communicate, unable to complete the in-
struments, pregnant, or hospitalized.We kept inmind that engaging
in self-care requires time, that ongoing self-care is carried out at
home, and that self-care shortly after hospital discharge is often
uncertain [19,47]. Hence, patients with experience of chronic ill-
nesses of less than three months, those currently hospitalized, and
those within three months of their hospital discharge were not
included in this study.

To allow cross-validation [18], we enrolled 430 participants,
although a sample size of 200 participants would have been suffi-
cient for the confirmatory factor analysis (CFA) [48]. We recruited
patients from 16 health-promoting hospitals in six provinces. Pa-
tients with any of the targeted chronic diseases were listed; 5 to 10
individuals were invited to participate in the research using con-
venience sampling. Approximately 20e30 participants were
recruited from each health-promoting hospital. Eight patients
refused to participate because of a lack of time. Among these, 60
participants from four health-promoting hospitals were used to
assess test-retest reliability. They were asked to complete the Thai
SC-CII v4.c twice 10e14 days apart. All the participants were
included in the final psychometric analysis.

2.4.2. Measurements
2.4.2.1. Thai version of the self-care of Chronic Illness Inventory.
The Thai SC-CII v4.c has 19 items similar to the original version.
Each item of the instrument evaluates essential self-care behaviors
allocated with the three distinct but interconnected scales: Self-
Care Maintenance (7-item), Self-Care Monitoring (5-item), and
Self-Care Management (7-item). This self-report questionnaire had
a rating of 0 or 1 to 5 on an ordinal response scale [18]. The Self-Care
Maintenance and Self-Care Monitoring scales asked, “How often or
routinely do you do the following?” Responses ranged from
1 ¼ never to 5 ¼ always. One item on the Self-Care Management
scale assessed whether the patient had recognized a symptom; the
three response options were “never had a symptom,” “had a
symptom but did not recognize it,” or “had a symptom and
recognized it.” Thosewho had recognized a symptomwere asked to
rate how quickly they realized it was a symptom of a health con-
dition. Responses ranged from 1 ¼ not quickly to 5 ¼ very quickly.
The other Self-Care Management items assessed how likely the
patient is to use any self-care actions to manage symptoms when
they occur by asking, “When you have symptoms, how likely are
you to use one of these?” The responses ranged from 1 ¼ not likely
to 5 ¼ very likely. Notably, two items in the Self-Care Management
scale included a 0 option (item 13: “I had a symptom but did not
recognize it as a symptom of my health condition”; item 19: “I did
not do anything”) [18]. Higher scores on each scale as well as overall
self-care, are indicative of better self-care [18].

2.4.2.2. Self-Care Self-Efficacy Scale. The Self-Care Self-Efficacy
Scale (SCSES) [49] was used to test the concurrent validity of the
Thai SC-CII v4.c. Self-efficacy is important to self-care maintenance,
monitoring, and management [12,19]. We hypothesized that self-
efficacy correlates significantly and positively with self-care [12].
This self-reportedmeasurewas developed as part of the SC-CII v.4c.
The updated SCSES was proposed as a separate domain scale to
measure self-care confidence in self-care maintenance, monitoring,
andmanagement [49]. The SCSES asks, “How confident are you that
you can?” All ten items were rated on a 5-point ordinal response
scale (not confident, somewhat confident, moderately confident,
very confident, extremely confident). A higher score indicates
higher self-efficacy [49].
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We translated the Thai SC-CII V4.c and SCSES simultaneously. In
addition, the final Thai SCSES and back-translated versions were
approved by the developer (Barbara Riegel) and are available online
(https://self-care-measures.com). The translational validity of the
Thai SCSES was excellent, with kappa coefficients [46] of 1.00 for
the item-level content validity index and averaged scale-level
content validity indices. We performed test-retest reliability using
the same sample as the SC-CII, which revealed excellent reliability.
The intraclass correlation coefficient (ICC) [45] of each item ranged
between 0.94 and 0.98, while the ICC of the full SCSES was 0.96
(95% CI ¼ 0.95e0.97).

2.4.2.3. Self-perceived health questionnaire. A self-rated, self-
perceived health questionnaire was used to test the concurrent
validity of the Thai SC-CII v4.c. Self-care’s specific goal is to main-
tain health status and control illness. Therefore, optimal health
status can result in better self-care [47]. We hypothesized that self-
care would be positively and significantly associated with health
status. We determined the overall health status based on a valid
and reliable global rating of self-perceived health status, the Eu-
ropean Quality of Life-Visual Analog Scale [50]. Permission was
given to the primary investigator by the EuroQol Group (https://
euroqol.org; tracking number: 48440). The Thai version [51] was
used to test concurrent criterion-related validity. The participants
were asked to rate their best and worst imaginable health statuses
on a 0e100 mm vertical line, where the lowest point was labeled
the worst imaginable health status, and the highest point was
labeled the best imaginable health status. The higher the score, the
better the overall health status.

2.4.2.4. Sociodemographic and illness characteristics. We used a
structured questionnaire to collect sociodemographic data (e.g.,
age, sex, education, literacy, marital status, living arrangement,
work status, household income) and clinical characteristics (e.g.,
types of chronic diseases, other chronic conditions, medications,
and treatments received, duration of illness) of the participants.
The variety and number of other chronic conditions (dyslipidemia,
visual problems, hearing problems, walking difficulty, wheelchair
use) were also assessed. All the chronic diseases and other chronic
conditions were counted and classified as the total number of
comorbidities. All the medications and treatment modalities (i.e.,
oral pill, injection, inhalation or external medication, rehabilitation,
cardiac procedure, dialysis, chemotherapy, radiotherapy) received
by type, form, or route were also counted.

2.5. Data collection

We prepared a pencil-and-paper data collection package. Data
were collected by nurses in each study setting. All 16 nurses were
trained as research assistants by the principal investigator
following the research protocols. They obtained data from the
participants during face-to-face interviews. The location and time
of data collectionwere not specified, but the interviews were either
at a health-promoting hospital or at the patient’s home. In most
cases, the participants completed the data collection forms within
30 min, although very old and illiterate participants took up to
50 min to complete the task. Furthermore, the participants’ elec-
tronic health records were collected to determine their illness
characteristics.

2.6. Data analysis

Data were analyzed using IBM SPSS Statistic version 28.0 and
AMOS version 24.0. Statistically significant was set at P < 0.05.
Descriptive analysis provided an overview of participants’
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characteristics and item descriptives. Continuous variables that
followed a normal distribution were summarized using means and
standard deviations (Mean ± SD), while median and interquartile
range (IQR) represented nonnormality variables. To enhance the
interpretability, comparability and facilitate statistical analysis, the
raw scores of each scale and those of the full SC-CII v4.c and SCSES
were recommended to transform into standardized scores [18] on a
scale between 0 and 100. This standardization process allows for
more comprehensive and meaningful understanding of the results.

The Mahalanobis distance test [52] was performed initial
structural validity test. The results of this test identified 12 cases as
multivariate outliers, which were subsequently excluded from the
confirmatory factor analysis (CFA). The results of skewness and
kurtosis tests showed that several items on each of the three scales
had non-normal distributions. We also performed a Kolmogorov-
Siminov test (P < 0.05), which showed that the distributions of all
items departed significantly from normality [53]. Out of the
remaining 410 samples included in CFA, 396 individuals reported
experiencing symptoms. The next step involved conducting CFA to
examine the fit between the Thai data and the originally proposed
models [18]. The CFA was performed separately for the three scales
and simultaneous model [18]. Exploratory factor analysis (EFA) was
not initially employed as the primary method in this analysis.
However, if the results of the CFA indicate amisfit model, we plan to
conduct EFA. In such a case arises, EFAwould be used to explore and
determine the factor structure of the respective scale. This
approach is in accordance with recommendations from a relevant
study [36]. We selected the robust maximum likelihoodmethod for
the parameter estimation because of several non-normally
distributed items [18,36]. Factor loadings of �0.30 were regarded
as adequate [52]. We considered several goodness-of-fit indices to
evaluate the model fit: the comparative fit index (CFI),
TuckereLewis index (TLI), root mean square error of approximation
(RMSEA), and standardized root mean square residual (SRMR) [54].
The required thresholds for each [18,36,52] were CFI �0.90, TLI
�0.90, RMSEA �0.08, and SRMR �0.08. Specifically, CFI and TLI
values of 0.90e0.95 indicate an acceptable fit, while values > 0.95
indicate a good fit [55]. RMSEA values of �0.05 indicate a well-
fitting model, values between 0.05 and 0.08 indicate a moderate
fit, and values � 0.10 indicate a poor fit [56]. In addition, RMSEA
values with 90% confidence intervals (CIs; lower bound �0.05 and
upper bound �0.08) suggest a good fit [57]. To determine whether
the model was a good fit, we conducted tests to examine the
probability of a low approximation error, with insignificant
P > 0.05, indicating a good fit. SRMR values of�0.08 indicate a good
fit. Owing to the sensitivity of the chi-square likelihood ratio test to
sample size, we report the chi-square statistics even though they
were not used to interpret the model fit [18,36].

Three basic criterion-related measures were evaluated to assess
the scale’s construct validity: convergent, discriminant, and con-
current validity [58]. Convergent and discriminant validity are
related concepts. Convergent validity is the correspondence be-
tween theoretically similar constructs [58]. The average variance
extracted (AVE) [59] was used to determine convergent validity. An
AVE value of �0.50 is adequate for establishing convergent validity
[59]. Discriminant validity, the opposite of convergent validity, is
the extent to which the scale can differentiate between theoreti-
cally different constructs [58]. We used the heterotrait-monotrait
(HTMT) method to estimate the multidimensional scales, where a
threshold of 0.85 indicates adequate discriminant validity [60].
However, another proposed HTMT ratio with a threshold of 0.90 is
acceptable [61,62]. Concurrent validity is the extent to which the
scale correlates with any related criterion at the same time [58].
Better self-care is expected to be correlated with higher self-
efficacy in self-care, the antecedent variable, and better health
336
status, a consequence of self-care. We estimated the Pearson’s
correlation coefficients [63] between self-care scales, dimensions,
and total SC-CII scores with the SCSES scores and self-perceived
health status scores, with positively correlated values indicating
concurrent validity. Pearson’s correlation coefficients of 0.10e0.29
were consideredweak, 0.30e0.49 asmoderate, and�0.50 as strong
[64].

Cronbach’s a coefficients were utilized to estimate the internal
coherence reliability for each scale and overall SC-CII. In addition,
composite reliability [59] was estimated based on a final first- or
second-order CFA model, and the global reliability index [65] was
estimated for the multidimensional scales. To establish acceptable
internal coherence reliability [66], a value � 0.70 was considered.
Item discrimination was estimated using item-to-total corrected
correlation coefficients, with �0.30 considered acceptable [67]. In
the test of the internal construction of the scale, a higher corrected
item-to-total correlation reflects the total score of all the other
items and the item-score reliability [68]. The corrected item-to-
total correlation was used to determine the item’s association
with the total score on the other scale items and full SC-CII [18]. In
the test, item discrimination was estimated using item-to-total
corrected correlation coefficients, with values of 0.30 considered
a realistic lower bound for item-score reliability [18].

Test-retest reliability was examined using ICCs [69]. The two-
way random-effect, consistency agreement, and multiple rater or
measurement models were used [45]. We estimated the Pearson’s
correlation coefficients and 95% CIs between Rounds 1 and 2 scores
for each item. Coefficients of 1.00 indicated perfect reliability,
0.90e0.99 excellent reliability, 0.80e0.89 good reliability,
0.70e0.79 acceptable reliability, and <0.50 poor reliability [69].

3. Results

3.1. Characteristics of the participants

Most of the final 410 participants were older (Mean ¼ 67.30,
SD ¼ 13.16), women, primary school graduates, living with a large
family, earning an income, and having sufficient household income
to make ends meet. The average reported the number of chronic
diseases was 2 (ranged 1e6), with 3 (ranged 1e9) treatment mo-
dalities. The duration of chronic disease treatment was 8 years
(ranged 0.3e40). The most common chronic diseases were hyper-
tension, diabetes, stroke, chronic kidney disease, chronic joint
problems, and heart disease (Table 1).

3.2. Item descriptive analysis

Table 2 shows the descriptive items, with mean scores of eight
items (items 1, 8, 9, 10, 11, 14, 16, and 18) close to the theoretical
score [18] of 4; five items (items 2, 5, 6, 12, and 17) had scores above
the theoretical score, and the rest of the items hadmoderate scores.
Items 6 and 13 had the highest and lowest scores, respectively.
Several items were not normally distributed (items 5, 6, 9, 10, 17,
and 19), as they had skewness or kurtosis indices [70] above 1.00.

3.3. Validity

3.3.1. Dimensionality (structural validity)
3.3.1.1. Self-care maintenance scale. First, we performed the CFA for
the two-factor Self-Care Maintenance scale, as originally proposed
[18] the theoretical structure was composed of three Health Pro-
moting Behavior items (items 1, 3, and 7) and five Illness-Related
Behavior items (items 2, 4, 5, and 6). When the original model
was tested, the model fit was inadequate (Appendix C: Figure C1):
c2 [13, n ¼ 410] ¼ 111.51, P < 0.001, CFI ¼ 0.84, TLI ¼ 0.74,



Table 1
Sociodemographic and clinical characteristics of the participants (n ¼ 410).

Characteristics n (%) Characteristics n (%)

Sex Type of chronic diseasesa

Male 171 (41.7) Hypertension 327 (79.8)
Female 239 (58.3) Diabetes 223 (45.6)

Education Heart diseases (i.e., heart failure, coronary heart disease, valvular heart disease) 58 (24.9)
Less than primary school graduate 44 (10.7) Strokes 102 (24.9)
Primary school graduate 249 (60.8) Chronic kidney diseases (CKD Stage 3e5, dialysis) 63 (15.4)
Secondary, or high school graduate 69 (16.8) Chronic lung diseases (asthma, chronic obstructive pulmonary disease) 42 (10.3)
Some college, or higher educated 48 (11.7) Chronic joint problems (gout, osteoarthritis) 63 (15.4)

Literacy Cancer 17 (4.1)
Unable to read 34 (8.3) Other (i.e., cirrhosis, hepatitis, thalassemia, hemophilia) 8 (2.5)
Able to read 376 (91.7) Type of other chronic conditionsa

Marital status Dyslipidemia 223 (54.4)
Single, never married 17 (4.1) Visual problem 141 (34.4)
Married or partnered 295 (72.0) Hearing problem 83 (20.2)
Divorced, separated, or widowed 98 (23.9) Walk difficulty 158 (38.5)

Living arrangement Type of treatment modalitya

Alone 20 (4.9) Blood pressure lowering pill 335 (81.7)
With a couple 80 (19.5) Blood glucose lowering pill 224 (45.4)
With large family 310 (75.6) Blood glucose lowering injection 39 (9.5)

Work status Lipid－lowering pill 282 (68.8)
Not working, or unemployed (no income) 99 (24.1) Antiplatelet, or anticoagulation pill 140 (34.1)
Retired (had pension income) 35 (8.5) Bronchodilator pill 33 (8.0)
Working (with irregular income) 93 (22.8) Bronchodilator inhaler 39 (9.5)
Working, or employed (regular income) 183 (44.6) External medicine (pain relief balm, eyes drop) 110 (26.8)

Household income Hematologic－related injection (erythropoietin, anti－bleeding) 10 (2.5)
Comfortable (have more than enough to make ends meet) 110 (26.8) Renal replacement therapy (CAPD, hemodialysis) 27 (6.6)

Chemotherapy, or radiotherapy 26 (6.3)
Sufficient (have enough to make end meet) 199 (48.5) Physical rehabilitation program 53 (12.9)
Insufficient (do not have enough to make ends meet) 101 (24.6) Cardiac procedure (PCI, CABG, valvular replacement, pacemaker) 14 (3.4)

Note: a Participants were allowed to select multiple categories. CABG¼ coronary artery bypass graft. CAPD¼ continuous ambulatory peritoneal dialysis. CKD¼ chronic kidney
disease. IQR ¼ interquartile range. PCI ¼ percutaneous coronary intervention.
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RMSEA ¼ 0.13 (90% CI ¼ 0.11e0.16), P < 0.001, SRMR ¼ 0.08. As
planned, we then performed an EFA to verify the factorial structure
(KMO ¼ 0.78, Bartlett’s test of sphericity c2 [21, n ¼ 410] ¼ 637.21,
P < 0.001, total cumulative explained ¼ 40.73%, revealing two
factorial structures. The Health-Promoting Behavior items (items 1,
2, 3, 4, and 7) and Illness-Related Behavior items (items 5 and 6)
were different from those in the original version [18]. The CFA
testing of the Self-Care Maintenance model yielded a good fit
(Appendix C: Figure C2): c2 [13, n ¼ 410] ¼ 28.28, P ¼ 0.008,
CFI ¼ 0.97, TLI ¼ 0.96, RMSEA ¼ 0.05 (90% CI ¼ 0.02e0.08),
P ¼ 0.375, SRMR ¼ 0.03. All the factor loadings (Table 2) were
significant and above 0.30 except for one item (item 1 “Be sure to
get enough sleep”), which had a low but significant loading of 0.28.

These two factors were significantly correlated (r ¼ 0.52).
Therefore, we specified a second-order hierarchical model [70] that
produced a good fit (Appendix C: Figure C3): c2 [12,
n ¼ 410] ¼ 28.28, P ¼ 0.008, CFI ¼ 0.97, TLI ¼ 0.96, RMSEA ¼ 0.05
(90% CI ¼ 0.02e0.08), P ¼ 0.375, SRMR ¼ 0.03.
3.3.1.2. Self-care monitoring scale. We performed the CFA for the
single-factor Self-Care Monitoring scale, as originally proposed
[18], which revealed a good fit to the data (Appendix D): c2 [5,
n ¼ 410] ¼ 15.57, P ¼ 0.008, CFI ¼ 0.98, TLI ¼ 0.97, RMSEA ¼ 0.07
(90% CI ¼ 0.03e0.11), P ¼ 0.155, SRMR ¼ 0.019. All the factor
loadings (Table 2) were significant and above 0.30 (ranged
0.67e0.80).
3.3.1.3. Self-Care Management scale. We performed the CFA for the
two-factor Self-Care Maintenance scale, as proposed in the original
model [18], resulting in a good fit (Appendix E: Figure E1): c2 [13,
n ¼ 396] ¼ 39.35, P < 0.001, CFI ¼ 0.95, TLI ¼ 0.93, RMSEA ¼ 0.07
(90% CI ¼ 0.04e0.09), P ¼ 0.082, SRMR ¼ 0.03. All the factor
loadings (Table 2) were significant and above 0.30 (ranged
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0.58e0.73). Since the two factors were significantly positively
correlated at 0.73, we specified a second-order hierarchical model
[70] that also produced a good fit (Appendix E: Figure E2): c2 [13,
n ¼ 396] ¼ 39.35, P < 0.001, CFI ¼ 0.95, TLI ¼ 0.93, RMSEA ¼ 0.07
(90% CI ¼ 0.04e0.09), P ¼ 0.082, SRMR ¼ 0.03.
3.3.1.4. Simultaneous confirmatory factor analysis. Finally, we eval-
uated a simultaneous CFA of a combined set of 19 items [18]. The
first-order CFA model was tested with five structures: the health-
promoting behavior and illness-related behavior dimensions of
the Self-Care Maintenance scale, the Self-Care Monitoring scale,
and autonomous behavior and consulting behavior dimensions of
the Self-Care Management scale. Most of the fit indices provided
substantial support for this general model, except for the TLI
(Appendix F: Figure F1): c2 [142, n ¼ 396] ¼ 406.02, P < 0.001,
CFI ¼ 0.90, TLI ¼ 0.88, RMSEA ¼ 0.06 (90% CI ¼ 0.06e0.07),
P < 0.001, SRMR ¼ 0.04. The model fit would have improved if two
pairs of covariance residuals had been specified: between items 3
(“Do physical activity”) and 15 (“Change your activity level”) as well
as between items 4 (“Eat special foods or avoid certain foods”) and
14 (“Change what you eat or drink to make the symptom decrease
or go away”). The model fit was improved and adequate when the
final Thai model was verified with these error covariances
(Appendix F: Figure F2): c2 [140, n ¼ 396] ¼ 321.44, P < 0.001,
CFI ¼ 0.93, TLI ¼ 0.91, RMSEA ¼ 0.05 (90% CI ¼ 0.04e0.06),
P ¼ 0.098, SRMR ¼ 0.03. All the factor loadings were positive and
above 0.30 except for item 1, which had a low but significant
loading of 0.25. The correlations among the five dimensions of the
model estimates ranged from 0.45 to 0.84.

The second-order CFA model was tested by allowing the re-
siduals of the two pairs of covariances, resulting in an adequate fit
model (Fig. 1): c2 [144, n ¼ 396] ¼ 328.25, P < 0.001, CFI ¼ 0.93,
TLI ¼ 0.91, RMSEA ¼ 0.05 (90% CI ¼ 0.04e0.06), P ¼ 0.108,



Table 2
Factor loadings, item-total corrected correlation, and descriptive statistics of each scale in Thai Self-Care of Chronic illness Inventory version 4. c.

Items Loading ITC Mean ± SD Skewness Kurtosis

Self-Care Maintenance scale (How often or routinely do you do the following?)
Health-promoting behavior
1. Make sure to get enough sleep. 0.28 0.19 3.98 ± 0.94 �0.69 �0.06
2. Try to avoid getting sick (e.g., get vaccinated, wash your

hands, wear a mask, maintain distance from sick people,
practice social distancing).

0.53 0.41 4.28 ± 0.75 �0.87 0.60

3. Exert energy on daily activities or exercise (e.g., take a brisk
walk, use the stairs, do housework, work, gardening, sport,
physical rehabilitation).

0.45 0.34 3.72 ± 1.19 �0.70 �0.34

4. Eat healthy foods, a disease－specific diet or avoid certain
foods (e.g., eating vegetables, fruits, sugar, and low salt and
low－fat food).

0.66 0.51 3.87 ± 0.92 �0.65 0.23

7. Mindful relaxation, being aware of stress or overthinking
(e.g., meditation, yoga, music, recreational activities, doing
good things, praying, religious ceremony, consulting others,
accepting things as they are).

0.56 0.45 3.79 ± 0.98 �0.52 �0.25

Illness-related behavior
5. Make appointments for routine or regular healthcare. 0.85 0.46 4.60 ± 0.73 �1.95 3.55
6. Take prescribed medicines without missing a dose and

follow time schedules (for oral, injection, inhaler, or
external usage).

0.88 0.47 4.63 ± 0.70 �2.22 5.75

Self-Care Monitoring scale (How often or routinely do you do the following?)
8. Monitor whether your physical, emotional, or cognitive

conditions are out of the ordinary.
0.67 0.60 3.90 ± 0.91 �0.80 0.69

9. Monitor for medication side effects (for oral, injection, or
inhaler usage).

0.73 0.65 4.13 ± 0.91 �1.14 1.42

10. Pay attention to changes in how you feel your symptom
occurred as well as the worsening of physical, emotional,
or cognitive conditions.

0.71 0.64 4.07 ± 0.96 �1.11 1.11

11. Monitor whether you tire more than usual doing normal
activities.

0.67 0.59 4.18 ± 0.82 �0.85 0.50

12. Monitor for symptoms. 0.80 0.71 4.25 ± 0.80 �0.97 0.73
Self-Care Management scale (When you have symptoms, how likely are you to use one of these?)
Autonomous behavior
13. The last time you had a symptom, how quickly did you

recognize it as a symptom of your health condition?
0.58 0.46 3.10 ± 0.94 �0.10 0.69

14. Change what you eat or drink to make the symptom
decrease or go away (e.g., reduce salt, restrict water and
drinks, change food, restrict sugar).

0.62 0.49 3.93 ± 0.90 �0.77 0.52

15. Change your activity level (e.g., slow down, rest). 0.61 0.47 3.81 ± 1.00 �0.56 �0.29
19. Think of a treatment you used the last time you had

symptoms. Did the treatment you used make your
symptom better?

0.58 0.47 3.57 ± 0.77 �0.74 2.64

Consulting behavior
16. Take medicine to make the symptom decrease or go away. 0.63 0.48 3.93 ± 1.04 �0.89 0.35
17. Talk to your healthcare provider (doctor/nurse) about your

symptoms at the next follow－up.
0.73 0.54 4.31 ± 0.87 �1.35 1.64

18. Contact your healthcare provider (doctor/nurse) for
guidance or go to your hospital or clinic.

0.69 0.52 4.01 ± 1.12 �1.12 0.51

Note: In the analysis, data from all the items within each scale were utilized, and factor loadings were obtained through confirmatory factor analysis for each of the three
separate scales. ITC ¼ corrected item-to-total correlation.
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SRMR ¼ 0.03. All the factor loadings of the simultaneous model
were positive and above 0.30 except for one item (item 1), which
had a low but significant loading of 0.25. The correlations among
the three scales ranged between 0.84 and 0.89 (Fig. 1).

3.3.2. Convergent validity
The AVE values [59] ranged between 0.23 and 0.52 for the three

scales and four dimensions (Appendix G). Specifically, the AVEs of
the illness-related behavior dimension and Self-Care Monitoring
scale were over the threshold value [59] of 0.50; consulting
behavior had an AVE close to the acceptable threshold (AVE¼ 0.47);
and four other scales and dimensions had AVEs below from the
minimum threshold. Hence, the AVE criterion partially established
the convergent validity of the Thai SC-CII V4.c [59].

3.3.3. Discriminant validity
The HTMT ratios (Appendix G) were calculated for each of the
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ten factorial scales and dimensions in the general Thai SC-CII v4.c
(e.g., between the health-promoting behavior and illness-related
behavior dimensions as well as between the health-promoting
behavior dimension and Self-Care Monitoring scale). Nine of the
ten pairs of factors had HTMT ratios below the threshold value of
0.85 (ranged 0.37e0.83), indicating adequate discriminant validity
[60], and the HTMT ratio between the health-promoting behavior
and autonomous behavior dimensions was 0.88, below the
threshold of 0.90, which was acceptable [61,62]. Therefore, the
discriminant validity of the Thai SC-CII v4.c was established using
the HTMT criterion [60e62].
3.3.4. Concurrent validity
The Pearson’s correlation coefficients [63] were estimated be-

tween each dimension (Health-Promoting Behavior, Illness-Related
Behavior, Autonomous Behavior, Consulting Behavior), each scale
(Self-Care Maintenance, Self-Care Monitoring, Self-Care



Fig. 1. Second-order factor analysis of the final general Thai model of Self-Care of Chronic Illness Inventory version 4.c. All coefficients are statistically significant (P < 0.05). The
numbers near the one-headed arrows are factor loading coefficients; the numbers near the two-headed arrows are correlation coefficients. i ¼ item number 1-19.
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Management), and the full SC-CII and the SCSES score, and self-
perceived health status. All the self-care dimensions
(r ¼ 0.24e0.65; all P < 0.001), scales (r ¼ 0.49e0.65; all P < 0.001),
and full SC-CII (r ¼ 0.66, P < 0.001) were positively correlated with
the SCSES. All the self-care dimensions (r ¼ 0.12e0.34; P < 0.05,
<0.01, or < 0.001), scales (r ¼ 0.28e0.32; all P < 0.001), and full SC-
CII (r ¼ 0.34, P < 0.001) were positively correlated with self-
perceived health status. Overall, the concurrent validity of the
scales was thus established (Appendix G).

3.4. Reliability

3.4.1. Internal coherence reliability and item analysis

3.4.1.1. Self-Care Maintenance scale. Cronbach’s a coefficients of
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0.68 and 0.70 standardized (n ¼ 410) were obtained, indicating
inadequate internal coherence reliability. The Cronbach’s a co-
efficients ranged between 0.61 and 0.70 if items were deleted, and
no item was expected to significantly increase the coefficient if
deleted. All the items presented adequate item discrimination, with
an item-to-total corrected correlation (Table 2) above 0.30, except
for one item with a low but significant corrected correlation (item
1 ¼ 0.19). The composite reliability coefficient [59] was 0.80, while
the global reliability index for the multidimensionality scales [65]
was 0.67.

3.4.1.2. Self-care monitoring scale. Cronbach’s a coefficients of 0.83
and 0.83 standardized were obtained (n ¼ 410), indicating good
internal coherence reliability. The Cronbach’s a coefficients ranged
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between 0.78 and 0.81 if items were deleted, and no item was
expected to significantly increase the coefficient if deleted. All the
items presented adequate item discrimination, with an item-to-
total corrected correlation (Table 2) above 0.30 (ranged
0.59e0.71). composite reliability coefficient [59] was 0.85

3.4.1.3. Self-Care Management scale. Cronbach’s a coefficients of
0.78 and 0.78 standardized (n ¼ 396) were obtained, indicating
adequate internal coherence reliability. The Cronbach’s a co-
efficients ranged between 0.74 and 0.76 if items were deleted, and
no item was expected to significantly increase the coefficient if
deleted. All the items presented adequate item discrimination, with
an item-to-total corrected correlation (Table 2) above 0.30 (ranged
0.47e0.55). The composite reliability [59] was 0.82, and the global
reliability index [65] for the multidimensionality scales was 0.78.

3.4.1.4. Simultaneous Thai Self-Care of Chronic Illness Inventory.
The internal coherence reliability of the full Thai SC-CII v4.c was
estimated, yielding Cronbach’s a coefficients of 0.88 and 0.89
standardized (n ¼ 396). These coefficients indicate good internal
coherence reliability. The Cronbach’s a coefficients ranged between
0.87 and 0.89 if the items were deleted, and no item was expected
to significantly increase the coefficient if deleted. All items had
adequate discrimination, with an item-to-total corrected correla-
tion above 0.30, except item 1, which had a lower at 0.19 but was
significant. The composite reliability [59] for the Self-Care Main-
tenance scale, Self-Care Monitoring scale, Self-Care Management
scale, and overall Thai SC-CII v4.c, estimated using respecified
second-order CFA model, were 0.81, 0.82, 0.84, and 0.93, respec-
tively. The global reliability index [65] for the overall Thai SC-CII
v4.c was 0.88.

3.4.2. Test-retest reliability
The ICCs of the Self-Care Maintenance items were between 0.89

and 0.98, indicating good-to-excellent test-retest reliability (Ap-
pendix B). The ICCs of the Self-CareMonitoring itemswere between
0.77 and 0.97, suggesting fair to excellent test-retest reliability. The
items on the Self-Care Management scale had ICCs between 0.83
and 0.94, indicating good-to-excellent test-retest reliability [69].
The average ICCs for three scales ranged between 0.84 and 0.88,
with the full Thai SC-CII v4.c demonstrated an ICC of 0.92. These
values indicate good-to-excellent test-retest reliability [69].

4. Discussion

We evaluated the psychometric properties of Thai SC-CII v4.c in
diverse culture outside the United States and Western contexts
[18,38]. No prior studies have examined the measurement equiv-
alence of this scale in Asian countries, especially Thailand and
Southeast Asia. Our study demonstrated the validity and reliability
of the Thai SC-CII v4.c, which is already being used in clinical and
further research endeavors.

The Thai SC-CII v4.c captured translational, theoretical, and in-
ternal constructs, as explained by good-to-excellent content val-
idity, structural validity, internal coherent reliability, test-retest
reliability, and criterion-related construct validity. These findings
are consistent with those of the original study and other studies in
Europe [18,38]. The generalizability of the scale is also reflected by
the universal concept of self-care, where patients from different
countries share the same fundamental view of self-care actions
[38]. Our findings provide support for the theoretical framework for
self-care of chronic illnesses. Self-care involves maintaining health;
monitoring for changes in signs and symptoms; and managing
changes in physical, emotional, and cognitive processes when they
occur [12,19]. However, there was both cultural diversity and
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commonality in the self-care constructs among Thai people with
chronic illnesses, as noted below.

Regarding the Self-CareMaintenance scale, the initial CFAmodel
supported the two-dimensionality structure; however, it required
specification to fit with Thai context. Thai patients did not support
the structural validity of this scale, mainly differences in item
allocation to each dimension. Notably, the items allocated to the
health-promoting behavior and illness-related behavior di-
mensions differed somewhat from the original model [18]. In this
study, Thai patients viewed daily lifestyle behaviors as self-care for
health promotion, while medication use and treatment-related
self-care were seen as illness management. These variation in
factorial structures reflected cross-cultural differences in
embedded norms, settings, meanings, attitudes, and values [71].
Similar differences in the psychometric characteristics of this self-
care measures have been observed in disease-specific self-care
scales tested in Asian countries [34,39]. Among the self-care
behavior items, only sleep behavior (item 1) had exhibited inade-
quate loading. However, the mean score of this item was close to
the theoretical score and other self-care items in the same
dimension. Participants considered sleep a health-promoting
behavior and recognized it importance in preventing illness,
along with diet, physical activity, and stress management. The poor
correlation of this item with others may attribute to the fact that
sleep is the only form of self-care typically performed at night,
whereas other self-care activities predominantly occur during the
day. Consequently, sleep and other health-promoting behaviors
may not be directly related in this context, requiring further
investigation and understanding.

The Self-Care Monitoring scale was proposed as a single-factor
model [18]. The original model fit well with the Thai data and
supported structural validity. We examined which among the
monitoring changes (illness exacerbation, medication side effects,
and treatment complications) are commonly considered self-care
across cultures. We verified that patients with different chronic
diseases and those from different countries share similar responses
to these illness-related changes [18,38]. Monitoring symptoms
necessitates daily routine behaviors such as self-care maintenance
to prevent and detect early symptoms. A symptom may or may not
result from inappropriate self-care maintenance, although symp-
toms interact most directly with self-care monitoring and man-
agement [19]. Patients who gain awareness and interpretation of
changes as symptoms may be able to manage their symptoms
rapidly and appropriately [19].

When patients experience worsening symptoms and deterio-
rating health conditions, they make decisions to address their
symptoms. Most patients reported experiencing symptoms and
considered symptom management as an important effort. We
confirmed that the original two-dimensional Self-Care Manage-
ment scale, comprising autonomous and consulting behaviors [18],
was perfect fit with Thai context. This indicated that patients’ re-
sponses to specific illness conditions, such as symptom manage-
ment, are similar across cultures [38]. A previous study on a
disease-specific self-care measure, the SC-HI [36], demonstrated
both commonalities and differences in the theoretical construct of
the Self-Care Management. The items describing autonomous
behavior and consulting behavior [36] differed from the original
model [64]. However, it is remarkable that the Self-Care Manage-
ment model of the generic SC-CII exhibited a perfect fit with Thai
context. These findings highlight the unified nature of this scale and
the cognitive-driven decision-making involved in symptom
management.

As expected, the simultaneous Thai SC-CII v4.c was supported by
three basic scales [18]. However, the structural validity of the more
general Thai model was confirmed through improved fit indices
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considered items correlations residual. Positive correlations existed
among the scales and substantial components. Our findings high-
light the simultaneous nature of self-care behaviors and the do-
mains and components of self-care. Patients engage in multiple
self-care activities, as proposed in the Middle-Range Theory of
the Self-Care of Chronic Illness [12] and the Theory of Integrating
Symptoms into the Self-Care of Chronic Illness [19], which are
captured by the SC-CII [18]. To ensure theoretical and cultural
alignment, we recommend that investigators verify the construct
validity of the full SC-CII in their specific culture, country, or lan-
guage and modify the model accordingly [18].

Additionally, we evaluated the construct validity of the instru-
ment through various criteria, including convergent, discriminant,
and concurrent validity. Regardless of the method used, the overall
construct validity of the instrument was established. Discriminant
validity was supported by HTMT estimates [60e62], while
convergent validity required further validation for certain scales or
dimensions based on AVE estimates [59]. Specifically, the Self-Care
Maintenance, Self-Care Management, health-promoting behavior,
and autonomous behavior components demonstrated insufficient
convergent validity [72] due to several factor loading below 0.70.
Concurrent validity was well-established, indicating the impor-
tance of self-care self-efficacy in influencing all self-care domains
[12]. Moreover, it is important to note that each individual scale as
well as overall self-care have the potential to be significant pre-
dictors of health outcomes [50,51].

For the reliability assessment, we employed the classical Cron-
bach’s a coefficient, as well as composite reliability [59] and global
reliability index [65] to evaluate the internal coherence reliability of
each scale and overall instrument. Regardless of the method, the
overall Thai SC-CII v4.c exhibited moderate-to-good internal con-
sistency reliability, similar to previous studies [18,38]. However, the
Cronbach’s a coefficient was inadequate for the multidimensional
Self-CareMaintenance scale, while it was adequate for the Self-Care
Management scale. As the Cronbach’s a coefficient captures the
internal construct of the scale, it also involves the way patients
respond to the items measuring health-promoting and illness-
related behaviors, as discussed earlier. Furthermore, we extended
the knowledge that each scale and overall instrument had good-to-
excellent test-retest reliability, indicating stability over time.

Overall, we demonstrated that our cross-culturally adapted Thai
SC-CII v4.c was valid and reliable and can be used in alternative
contexts, including Thailand.

4.1. Practical implications

The SC-CII is available online (https://self-care-measures.com).
The developers recommended a precise step-by-step approach for
translating and back-translating the instrument into the target
language. We also suggest that investigators and clinicians inter-
ested in adapting the instrument follow the international guide-
lines, such as ISPOR Task Force for Translation and Cultural
Adaptation [41] and COSMIN [40]. By adhering to these recom-
mendations, a culturally valid and conceptually sound instrument
can be developed, enabling comparisons of self-care outcomes
across different countries.

The instrument is suitable for assessing self-care in patients
with chronic conditions involving multiple diseases. Furthermore,
it allows for comparing self-care between different chronic diseases
and episodes of illness using a reliable instrument. As patients may
require different levels of self-care support depending on their
diseases stage, clinicians are encouraged to assess patients’ self-
care needs item by item, scale by scale, or holistically. Conse-
quently, interventions should be tailored to address health-
promoting behaviors, illness management regimens, symptom
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monitoring, symptom management strategies, and modes of self-
care enhancement [18]. For instance, patients newly diagnosed
with a chronic illness are considered novices in self-care and may
benefit from comprehensive self-care support as an initial step.
Patients initiating self-care may require advanced approaches, such
as deeper understanding of the disease, disease management reg-
imens, and the incorporation of digital technologies to reinforce
long-term self-care and adherence.

Also, self-efficacy is a crucial factor for self-care practices. We
recommend that clinicians assess self-efficacy and self-care be-
haviors concurrently. The SCSES is available online from the same
source as the SC-CII. Enhancing self-efficacy can positively influ-
ence self-care actions by motivating behavioral changes [12]. Pa-
tients with high self-efficacy are more likely to be motivated to
modify their self-care behaviors, while low self-efficacy can impede
self-care engagement and adherence [73].

4.2. Research implications

The first theoretically derived self-care instrument was devel-
oped to measure heart failure self-care and later expanded to
various disease-specific measures. The generic SC-CII v4.c currently
emphasizes self-care in people with one or multiple chronic con-
ditions. Future research should verify its suitability for specific
diseases like stroke, chronic kidney disease, cancer, and chronic
joint problems. By using this unique measure, we can compare self-
care among chronic diseases in terms of antecedents, processes,
statuses, and outcomes. One psychometric study used multi-group
CFA among patients from the United States, Italy, and Sweden to
assess cross-cultural equivalence [38]. We propose extending this
to Asian countries, which share sociocultural relevance in self-care
behavior despite their language differences. Cross-cultural and
cross-border studies have improved our knowledge of the self-care
framework, individuals’ responses to self-care, and the usefulness
of this instrument.

4.3. Strengths and limitations

This study has strengths. Firstly, we followed international
guidelines for cross-cultural adaptation of self-reported instrument
[41]. We considered both language (i.e., translation, back-
translation) and cultural aspects (i.e., culturally relevant, self-care
practice, healthcare providers’ view) during cross-cultural adapta-
tion to assess Thai individuals with chronic illnesses. The trans-
lational validity was robust and applicable beyond its original
context [58,74]. These recognized methods can yield valis and
reliable instruments [58,74]. Moreover, cultural adaptation offers
advantages over developing new instruments, including cost and
time savings, requiring fewer steps to create the instrument [75].

Secondly, participants reflected typical characteristics of Thai
individuals with chronic conditions [3] and resembled the original
study’s sample (i.e., spanning fromyoung to very old adults, middle
socioeconomic status, and multiple chronic conditions). Our study
had a higher representation of females, enhancing the description
of self-care across genders. Finally, the Thai SC-CII v4.c exhibited
strong psychometric properties, ensuring cultural equivalence with
translational validity, structural validity, construct reliability, in-
ternal coherence reliability, and stability over time. The robustness
of the structural model and overall SC-CII v.4c supported the suit-
ability of a medium sample size. Our findings establish a positive
correlation between better self-care and general health, demon-
strating the predictive potential of the instrument in assessing self-
care outcomes.

However, limitation exist as we unable recruit an equal number
of participants for each chronic disease type, introducing bias.

https://self-care-measures.com
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Convenience sampling was used, further contributing to selection
bias, but involving participants from multicenter could alleviate
this. Although nurse research assistants were trained, agreement
between observers remains unknown. Notably, participants with
primary education could independently complete the instrument,
suggesting favorable inter-observer reliability. Future psychometric
testing should include larger samples of patients with various
conditions to comprehensively assess the instrument’s validity and
reliability. Furthermore, assessing agreement between different
nurse observers is necessary to verify inter-observer reliability.

5. Conclusions

We demonstrated excellent model fit for the SC-CII v4.c in Thai
patients with chronic conditions. However, respecified models are
required, such as reallocating items in Self-Care Maintenance scale
and adding several covariance residuals for the Self-Care Mainte-
nance scale, Self-Care Management scale, and simultaneous model.
The Thai SC-CII v4.c exhibits good psychometric properties and
reflects the theoretical structure of the original scale. To enhance
generalizability, future studies should sample patients with equal
chronic conditions across regions within a country and throughout
Asia.
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[33] �Swiątoniowska-Lonc N, Pola�nski J, Pilarczyk-Wr�oblewska I, Jankowska-
Pola�nska B. The Revised Self-Care of Heart Failure Index - a new tool for
assessing the self-care of Polish patients with heart failure. Kardiol Pol
2021;79(7e8):841e7. https://doi.org/10.33963/KP.a2021.0009.

[34] Chen Z, Chen Y, Geng J, Wang M, Yu H. Psychometric testing of the Chinese
version of self-care of coronary heart disease inventory. Int J Nurs Pract
2021;27(2):e12885. https://doi.org/10.1111/ijn.12885.

[35] Koirala B, Budhathoki C, Dennison-Himmelfarb CR, Bhattarai P, Davidson PM.
The self-care of heart failure index: a psychometric study. J Clin Nurs
2020;29(3e4):645e52. https://doi.org/10.1111/jocn.15119.

[36] Silveira LCJ, De Maria M, Dickson VV, Avila CW, Rabelo-Silva ER, Vellone E.
Validity and reliability of the self-care of hypertension inventory (SC-HI) in a
Brazilian population. Heart Lung 2020;49(5):518e23. https://doi.org/10.1016/
j.hrtlng.2020.02.048.

[37] Deek H, Chang S, Noureddine S, Newton PJ, Inglis SC, Macdonald PS, et al.
Translation and validation of the Arabic version of the self-care of heart failure
index. Nurse Res 2016 18;24(2):34e40. https://doi.org/10.7748/
nr.2016.e1455.

[38] De Maria M, Matarese M, Str€omberg A, Ausili D, Vellone E, Jaarsma T, et al.
Cross-cultural assessment of the self-care of chronic illness inventory: a
psychometric evaluation. Int J Nurs Stud 2021;116:103422. https://doi.org/
10.1016/j.ijnurstu.2019.103422.
343
[39] Zhao Q, Guo Y, Gu Y, Yang L. Translation and cross-cultural adaptation of the
Chinese version of the Self-care of Hypertension Inventory in older adults.
J Cardiovasc Nurs 2019;34(2):124e9. https://doi.org/10.1097/
JCN.0000000000000522.

[40] Gagnier JJ, Lai J, Mokkink LB, Terwee CB. COSMIN reporting guideline for
studies on measurement properties of patient-reported outcome measures.
Qual Life Res 2021;30(8):2197e218. https://doi.org/10.1007/s11136-021-
02822-4.

[41] Wild D, Grove A, Martin M, Eremenco S, McElroy S, Verjee-Lorenz A, et al.
Principles of good practice for the translation and cultural adaptation process
for patient-reported outcomes (PRO) measures: report of the ISPOR Task
Force for Translation and Cultural Adaptation. Value Health 2005;8(2):
94e104. https://doi.org/10.1111/j.1524-4733.2005.04054.x.

[42] Warburton DE, Nicol CW, Bredin SS. Health benefits of physical activity: the
evidence. CMAJ (Can Med Assoc J) 2006;174(6):801e9. https://doi.org/
10.1503/cmaj.051351.

[43] Almanasreh E, Moles R, Chen TF. Evaluation of methods used for estimating
content validity. Res Soc Adm Pharm 2019;15(2):214e21. https://doi.org/
10.1016/j.sapharm.2018.03.066.

[44] Yaghmaie F. Content validity and its estimation. Acad Med 2003;3:25e7.
https://doi.org/10.22037/JME.V3I1.870.

[45] McGraw KO, Wong SP. Forming inferences about some intraclass correlation
coefficients. Psychol Methods 1996;1(1):30e46. https://doi.org/10.1037/
1082-989x.1.1.30.

[46] Polit DF, Beck CT, Owen SV. Is the CVI an acceptable indicator of content
validity? appraisal and recommendations. Res Nurs Health 2007;30(4):
459e67. https://doi.org/10.1002/nur.20199.

[47] Riegel B, Lee CS, Dickson VV, Carlson B. An update on the self-care of heart
failure index. J Cardiovasc Nurs 2009;24(6):485e97. https://doi.org/10.1097/
JCN.0b013e3181b4baa0.

[48] Anthoine E, Moret L, Regnault A, Sebille V, Hardouin JB. Sample size used to
validate a scale: a review of publications on newly-developed patient re-
ported outcomes measures. Health Qual Life Outcome 2014;12:176. https://
doi.org/10.1186/s12955-014-0176-2.

[49] Yu DS, De Maria M, Barbaranelli C, Vellone E, Matarese M, Ausili D, et al. Cross-
cultural applicability of the self-care self-efficacy scale in a multi-national
study. J Adv Nurs 2021;77(2):681e92. https://doi.org/10.1111/jan.14617.

[50] Rabin R, de Charro F. EQ-5D: a measure of health status from the EuroQol
Group. Ann Med 2001;33(5):337e43. https://doi.org/10.3109/
07853890109002087.

[51] Sakthong P, Chabunthom R, Charoenvisuthiwongs R. Psychometric properties
of the Thai version of the 8-item Morisky Medication Adherence Scale in
patients with type 2 diabetes. Ann Pharmacother 2009;43(5):950e7. https://
doi.org/10.1345/aph.1L453.

[52] Tabachnick BG, Fidell LS. Using multivariate statistics. fifth ed. Boston, MA:
Pearson Education, Inc.; 2007.

[53] Mishra P, Pandey CM, Singh U, Gupta A, Sahu C, Keshri A. Descriptive statistics
and normality tests for statistical data. Ann Card Anaesth 2019;22(1):67e72.
https://doi.org/10.4103/aca.ACA_157_18.

[54] Meade AW, Johnson EC, Braddy PW. Power and sensitivity of alternative fit
indices in tests of measurement invariance. J Appl Psychol 2008;93(3):
568e92. https://doi.org/10.1037/0021-9010.93.3.568.

[55] Hu LT, Bentler PM. Cutoff criteria for fit indexes in covariance structure
analysis: conventional criteria versus new alternatives. Struct Equ Model
1999;6(1):1e55. https://doi.org/10.1080/10705519909540118.

[56] Browne MW, Cudek R. Alternative ways of assessing model fit. In: Bollen KA,
Long JS, editors. Testing structural equation models. Newbury Park, CA: Sage;
1993. p. 136e62.

[57] MacCallum RC, Browne MW, Sugawara HM. Power analysis and determina-
tion of sample size for covariance structure modeling. Psychol Methods
1996;1(2):130e49. https://doi.org/10.1037/1082-989x.1.2.130.

[58] DeVon HA, Block ME, Moyle-Wright P, Ernst DM, Hayden SJ, Lazzara DJ, et al.
A psychometric toolbox for testing validity and reliability. J Nurs Scholarsh
2007;39(2):155e64. https://doi.org/10.1111/j.1547-5069.2007.00161.x.

[59] Fornell C, Larcker DF. Evaluating structural equation models with unobserv-
able variables and measurement error. J Mark Res 1981;18(1):39. https://
doi.org/10.2307/3151312.

[60] Henseler J, Ringle CM, Sarstedt M. A new criterion for assessing discriminant
validity in variance-based structural equation modeling. J Acad Market Sci
2015;43(1):115e35. https://doi.org/10.1007/s11747-014-0403-8.

[61] Gold AH, Malhotra A, Segars AH. Knowledge management: an organizational
capabilities perspective. J Manag Inf Syst 2001;18(1):185e214. https://
doi.org/10.1080/07421222.2001.11045669.

[62] Ab Hamid MR, Sami W, Mohmad Sidek MH. Discriminant validity assessment:
use of Fornell & Larcker criterion versus HTMT criterion. J Phys: Conf Ser
2017;890:012163. https://doi.org/10.1088/1742-6596/890/1/012163.

[63] Krabbe PFM. The measurement of health and health status: concepts,
methods and applications from a multidisciplinary perspective. https://doi.
org/10.1016/B978-0-12-801504-9.00007-6. [Accessed 18 October 2022].

[64] Cohen J. Statistical power analysis for the behavioral sciences, vol. 2. Hillsdale:
L. Erlbaum Associates; 1988.

[65] Raykov T. Handbook of structural equation modeling. Reprinted. Chapter 28,
Scale construction and development using structural equation modeling. New
York, NY: The Guilford Press; 2012. p. 472e92.

[66] Bagozzi RP, Yi Y. Specification, evaluation, and interpretation of structural

https://doi.org/10.1002/nur.22083
https://doi.org/10.1186/s12902-017-0218-y
https://doi.org/10.1002/nur.21755
https://doi.org/10.1111/jan.13775
https://doi.org/10.1097/ANS.0000000000000237
https://doi.org/10.1016/j.ijnurstu.2020.103713
https://doi.org/10.1016/j.ijnurstu.2020.103713
https://doi.org/10.1177/0894318410362788
https://doi.org/10.1177/0894318410362788
https://doi.org/10.1016/j.cardfail.2009.01.009
http://refhub.elsevier.com/S2352-0132(23)00075-3/sref23
http://refhub.elsevier.com/S2352-0132(23)00075-3/sref23
http://refhub.elsevier.com/S2352-0132(23)00075-3/sref23
https://apps.who.int/iris/handle/10665/206352
https://apps.who.int/iris/handle/10665/206352
https://doi.org/10.1097/JCN.0000000000000895
https://doi.org/10.1097/JCN.0000000000000895
https://doi.org/10.2337/ds22-ps02
https://doi.org/10.1161/HCQ.0000000000000025
https://doi.org/10.1161/HCQ.0000000000000025
https://doi.org/10.1161/JAHA.117.006997
https://doi.org/10.1161/JAHA.117.006997
https://doi.org/10.1093/eurjcn/zvac069
https://doi.org/10.1093/eurjcn/zvac069
https://doi.org/10.1097/JCN.0000000000000738
https://doi.org/10.1097/JCN.0000000000000738
https://doi.org/10.1111/ijn.12847
https://doi.org/10.3390/ijerph182212179
https://doi.org/10.33963/KP.a2021.0009
https://doi.org/10.1111/ijn.12885
https://doi.org/10.1111/jocn.15119
https://doi.org/10.1016/j.hrtlng.2020.02.048
https://doi.org/10.1016/j.hrtlng.2020.02.048
https://doi.org/10.7748/nr.2016.e1455
https://doi.org/10.7748/nr.2016.e1455
https://doi.org/10.1016/j.ijnurstu.2019.103422
https://doi.org/10.1016/j.ijnurstu.2019.103422
https://doi.org/10.1097/JCN.0000000000000522
https://doi.org/10.1097/JCN.0000000000000522
https://doi.org/10.1007/s11136-021-02822-4
https://doi.org/10.1007/s11136-021-02822-4
https://doi.org/10.1111/j.1524-4733.2005.04054.x
https://doi.org/10.1503/cmaj.051351
https://doi.org/10.1503/cmaj.051351
https://doi.org/10.1016/j.sapharm.2018.03.066
https://doi.org/10.1016/j.sapharm.2018.03.066
https://doi.org/10.22037/JME.V3I1.870
https://doi.org/10.1037/1082-989x.1.1.30
https://doi.org/10.1037/1082-989x.1.1.30
https://doi.org/10.1002/nur.20199
https://doi.org/10.1097/JCN.0b013e3181b4baa0
https://doi.org/10.1097/JCN.0b013e3181b4baa0
https://doi.org/10.1186/s12955-014-0176-2
https://doi.org/10.1186/s12955-014-0176-2
https://doi.org/10.1111/jan.14617
https://doi.org/10.3109/07853890109002087
https://doi.org/10.3109/07853890109002087
https://doi.org/10.1345/aph.1L453
https://doi.org/10.1345/aph.1L453
http://refhub.elsevier.com/S2352-0132(23)00075-3/sref52
http://refhub.elsevier.com/S2352-0132(23)00075-3/sref52
https://doi.org/10.4103/aca.ACA_157_18
https://doi.org/10.1037/0021-9010.93.3.568
https://doi.org/10.1080/10705519909540118
http://refhub.elsevier.com/S2352-0132(23)00075-3/sref56
http://refhub.elsevier.com/S2352-0132(23)00075-3/sref56
http://refhub.elsevier.com/S2352-0132(23)00075-3/sref56
http://refhub.elsevier.com/S2352-0132(23)00075-3/sref56
https://doi.org/10.1037/1082-989x.1.2.130
https://doi.org/10.1111/j.1547-5069.2007.00161.x
https://doi.org/10.2307/3151312
https://doi.org/10.2307/3151312
https://doi.org/10.1007/s11747-014-0403-8
https://doi.org/10.1080/07421222.2001.11045669
https://doi.org/10.1080/07421222.2001.11045669
https://doi.org/10.1088/1742-6596/890/1/012163
https://doi.org/10.1016/B978-0-12-801504-9.00007-6
https://doi.org/10.1016/B978-0-12-801504-9.00007-6
http://refhub.elsevier.com/S2352-0132(23)00075-3/sref64
http://refhub.elsevier.com/S2352-0132(23)00075-3/sref64
http://refhub.elsevier.com/S2352-0132(23)00075-3/sref65
http://refhub.elsevier.com/S2352-0132(23)00075-3/sref65
http://refhub.elsevier.com/S2352-0132(23)00075-3/sref65
http://refhub.elsevier.com/S2352-0132(23)00075-3/sref65


C. Bunsuk, J. Suwanno, N. Klinjun et al. International Journal of Nursing Sciences 10 (2023) 332e344
equation models. J Acad Market Sci 2012;40(1):8e34. https://doi.org/10.1007/
s11747-011-0278-x.

[67] Nunnally J, Bernstein IH. Psychometric theory. 3rd revised. New York, NY:
McGraw Hill, Inc.; 1994.

[68] Zijlmans EAO, Tijmstra J, van der Ark LA, Sijtsma K. Item-score reliability as a
selection tool in test construction. Front Psychol 2019;9:2298. https://doi.org/
10.3389/fpsyg.2018.02298.

[69] Koo TK, Li MY. A guideline of selecting and reporting intraclass correlation
coefficients for reliability research. J Chiropr Med 2016;15(2):155e63. https://
doi.org/10.1016/j.jcm.2016.02.012.

[70] Vellone E, Lorini S, Ausili D, Alvaro R, Di Mauro S, De Marinis MG, et al.
Psychometric characteristics of the caregiver contribution to self-care of
chronic illness inventory. J Adv Nurs 2020;76(9):2434e45. https://doi.org/
10.1111/jan.14448.

[71] Saint Arnault D. Defining and theorizing about culture: the evolution of the
cultural determinants of help-seeking, revised. Nurs Res 2018;67(2):161e8.
344
https://doi.org/10.1097/NNR.0000000000000264.
[72] Hair JF, Black WC, Babin BJ, Anderson RE. Multivariate data analysis. New

Jersey: Prentice Hall; 2010.
[73] Tan FCJH, Oka P, Dambha-Miller H, Tan NC. The association between self-

efficacy and self-care in essential hypertension: a systematic review. BMC
Fam Pract 2021;22(1):44. https://doi.org/10.1186/s12875-021-01391-2.

[74] Frost MH, Reeve BB, Liepa AM, Stauffer JW, Hays RD, Mayo FDA. Patient-Re-
ported Outcomes Consensus Meeting Group; what is sufficient evidence or
the reliability and validity of patient-reported outcome measures? Value
Health 2007;10(Suppl 2):S94e105. https://doi.org/10.1111/j.1524-
4733.2007.00272.x.

[75] Tuthill EL, Butler LM, McGrath JM, Cusson RM, Makiwane GN, Gable RK, et al.
Cross-cultural adaptation of instruments assessing breastfeeding de-
terminants: a multi-step approach. Int Breastfeed J 2014;9:16. https://doi.org/
10.1186/1746-4358-9-16.

https://doi.org/10.1007/s11747-011-0278-x
https://doi.org/10.1007/s11747-011-0278-x
http://refhub.elsevier.com/S2352-0132(23)00075-3/sref67
http://refhub.elsevier.com/S2352-0132(23)00075-3/sref67
https://doi.org/10.3389/fpsyg.2018.02298
https://doi.org/10.3389/fpsyg.2018.02298
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1111/jan.14448
https://doi.org/10.1111/jan.14448
https://doi.org/10.1097/NNR.0000000000000264
http://refhub.elsevier.com/S2352-0132(23)00075-3/sref72
http://refhub.elsevier.com/S2352-0132(23)00075-3/sref72
https://doi.org/10.1186/s12875-021-01391-2
https://doi.org/10.1111/j.1524-4733.2007.00272.x
https://doi.org/10.1111/j.1524-4733.2007.00272.x
https://doi.org/10.1186/1746-4358-9-16
https://doi.org/10.1186/1746-4358-9-16

	Cross-cultural adaptation and psychometric evaluation of the Thai version of Self-Care of Chronic Illness Inventory Version 4.c
	What is known?
	What is new?
	1. Introduction
	2. Methods
	2.1. Study design
	2.2. Ethical considerations
	2.3. Instrument translation and translational validity
	2.3.1. Translation and cross-cultural adaptation processes
	2.3.2. Translational validity

	2.4. Psychometric testing
	2.4.1. Study settings and participants
	2.4.2. Measurements
	2.4.2.1. Thai version of the self-care of Chronic Illness Inventory
	2.4.2.2. Self-Care Self-Efficacy Scale
	2.4.2.3. Self-perceived health questionnaire
	2.4.2.4. Sociodemographic and illness characteristics


	2.5. Data collection
	2.6. Data analysis

	3. Results
	3.1. Characteristics of the participants
	3.2. Item descriptive analysis
	3.3. Validity
	3.3.1. Dimensionality (structural validity)
	3.3.1.1. Self-care maintenance scale
	3.3.1.2. Self-care monitoring scale
	3.3.1.3. Self-Care Management scale
	3.3.1.4. Simultaneous confirmatory factor analysis

	3.3.2. Convergent validity
	3.3.3. Discriminant validity
	3.3.4. Concurrent validity

	3.4. Reliability
	3.4.1. Internal coherence reliability and item analysis
	3.4.1.1. Self-Care Maintenance scale
	3.4.1.2. Self-care monitoring scale
	3.4.1.3. Self-Care Management scale
	3.4.1.4. Simultaneous Thai Self-Care of Chronic Illness Inventory

	3.4.2. Test-retest reliability


	4. Discussion
	4.1. Practical implications
	4.2. Research implications
	4.3. Strengths and limitations

	5. Conclusions
	Funding
	CRediT authorship contribution statement
	Data availability statement
	Declaration of competing interest
	Acknowledgments
	Appendices A. Supplementary data
	References


