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Objective: To assess the psychometric properties of the Thai version of the Self-Care Self-Efficacy Scale

Received 3 October 2023 version 3.0 (SCSES-v3.0) in individuals with chronic Hinesses. Althongh eriginally developed and tested
;ehfsl‘_’:fgng"is'zd form in a3 Western context, its applicability in Asian populations, inciuding Thailand, remaing inadequately
Accepted 12 August 2024 explored. R . . - .
Available online xxx Methods: Psychometric tests were guided by COSMIN principles. This induded the translation of the
English version into Thai based on the ISPOR framework, Nipe nursing experts evaluated the content
WM validity, Data were obtained from a multicenter cross-sectional study conducted between July and
Chronic iliness November 2022, This study included individuals with chronic conditions from 16 primary care centers in
Psychometric Thailand. We tested the structural validity using exploratory factor analysis (EFA) and confirmatory factor
Self-care analysis (CFA), and concurrent validity in refatiog to the Self-Care of Chionic lliness Inventory version 4.¢
Self-confidence (SC—CH—V4.C). We tested the scale’s reliability with McDonald’s 1, Cronbach's o, and the intractass car-
Self-efficacy relation coefficient (icc).

Resuits: The Thai SCSES-v3.0 demonstrated excellent content validity (k = 1.00). The final analysis
included a total of 385 participants. The EFA with the first split-half subsample (n = 193) extracted a two-
factor structure, One reflected SCSES for maintenance and menitoring behaviors and another caprured
SCSES for Mmaragement behaviors {item 6-—10). CFA with the second split-half subsample (r = 192) and
the overall sample (n = 385) stipported the scale's two-factor model with high factor Ivadings. Each
dimension and the overail SCSES-v3.0 positively correlated with each scale and the overall SC-Cll-v4.c,
McDonald’s « and Cronbach's o (both ranged 0.91-0.94) and ICC (ranged 0.95-0.96), indicated excel-
lent internal reliability and test-retest reliability, respectively.

Conclusions: The identification of a valig and reliable two-factor model for the Thaj SCSES-v3.0 renders it
a valuable tool for elinicians and investigators, facilitating the assessment of self-efficacy in self-care
across diverse contexts.

© 2024 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:/jc;'eativecommons,orgflicensesfby-nc-nc!,f4.0,f).

What is known?

s The Self-Care Self-Efficacy Scale (SCSES) is a theoretically
derived scale designed to measure self-efficacy in self-care
among individuals with chronic illnesses,
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o Recently, a simultaneous scale measuring self-efficacy in care-
givers has indicated a two-factor model.

What is new?

» Refinement of the SCSES version 3.0 revealed a two-factor
model structure.

« The scale unfolds into the dimensions of SCSES for Maintenance
and Monitoring, and SCSES for Management.

+ The scale demonstrated robust validity and reliability in the Thai
context.

1. Introduction

Chronic ilinesses have become a prominent giobal health
concern, with a steady increase in incidence and ranking among the
leading causes of morbidity and disability weorldwide [1]. In
Thailand, the prevalence and burden of chronic noncommunicable
diseases, particularly cardiovascular diseases, diabetes, chronic
respiratory diseases, chronic kidney disease, and cancer, have
surged over the past four decades |2}. This escalating trend poses
formidable challenges to the national healthcare system and eco-
nomics, reflecting the burden on a global scale.

Promoting long-term self-care is @ critical challenge in
addressing chronic illnesses to maintain stability and manage
specific conditions. Comprehensive elf-care entails embracing
behaviors that encompass maintenance, monitoring, and manage-
ment [3]. Seif-care maintenance promotes well-being and prevents
illness deterioration, while self-care monitoring involves observing
changes in health conditions, as well as signs and symptoms [3.4].
Self-care management involves proactive steps to address changes
in symptoms and worsening conditions [3]. Despite medical
advancement, poor self-care persists among Thai with chronic ill-
nesses [5—8], similar to international contexts {912, For instance,
less than half of Thais with hypertension adhered to antihyper-
tensive treatment [7], and a similar proportion engaged in regular
exercise [6,13}). Evenin clinical trials, self-care interventions have a
negligible effect on gutcomes in various chronic illnesses [14].
Addressing these challenges require a sustained commitment ¢
selfcare efforts and consideration of determinant factors like
motivation.

Self-efficacy, rooted in Bandura’s social cognitive theory [15] and
inherent to seif-care for chronic iliness theory [3], stands as a
crucial motivator for actively engaging, adapting, and adhering to
comprehensive gelf-care and treatment plans [16-19] Under-
standing this motivational factor is imperative for devising effective
interventions and support systems. Individuals with high self-
efficacy persist in self-care efforts despite setbacks [3,17], engage
in problem-solving [16,20], adhere to medication schedules, adopt
healthy lifestyle changes, and foster a positive mindset [19]. Belief
in one’s ability to manage a chronic iliness fosters a sense of control
[17}, reduces anxiety [21], enhances resilience [16], and improves
overall health and well-being [20-23) interventions targeting self-
efficacy improvement showed positive effects in reducing exacer-
bation along with delaying disease progression {18%

A credible scale for measuring self-efficacy in chronic ilinesses
self-care is essential for accurate assessment, decision-making,
progress monitoring, empowerment, interventions, and research
validity. Several validated scales serve this purpose, with no single
standard measure. TWo forms of measures are utilized: disease-
specific and generic scales. Disease-specific scales focus on chal-
lenges and behaviors related to particular conditions like heart
failure [24], asthma [25], cancer [26), chronic kidney disease [27],
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diabetes [28], chronic obstructive pulmonary disease [29], and
arthritis [30]. On the other hand, generic scales offer a broader
assessment, allowing comparisons across conditions. Examples
include Self-Care Self-Efficacy Scale {SCSES) [31] Chronic Disease
Self-Efficacy Scales (CDSES} 32}, Self-Efficacy for Managing Chronic
Conditions Scale (SEMCC) [331, General salf-Efficacy Scale (GSE}
34}, Patient-Reported Outcomes Measurement Information S5ys-
tem Measures of Self-Efficacy for Managing Chronic Conditions
{PROMIS-SE) [25]}, and patient-Reported Qutcomes Measurement
Information System Measures of General Self-Efficacy (PROMIS-
GSE) 132]. Both forms of scales undergo rigorous psychometric
evaluations, ensuring their validity and reliability.

Among the existing scales, the SCSES [31] was developed under
the Middie-Range Theory of Seif-Care of Chronic Iilness [3]. This
generic scale was designed for individuals with any chronic con-
ditions. Assessing self-efficacy in maintenance, monitoring, and
management {31]. The recently updated version 3.0 is in conjunc-
tion with the Self-Care of Chronic Illness Inventory (SC-CIl) scale
[26]. It underwent multinational validation in the United States,
China, ltaly, and Brazil, confirming shared theoretical orientation
among populations with chronic ilinesses [31 ]. Excellence in in-
ternal consistency reliability was observed across contexts. Con-
current validity with self-care practices in various chronic
conditions has been demonstrated in several studies [36-391

The SCSES has been demonstrated validity, reliability, and
applicability across diverse chronic conditions and cultures [31].
However, its psychometric evaiuation in the Thai population,
inciuding test-retest reliability, has yet to he previously conducted.
Evaluating cross-culturally adapted SCSES in Thailand extended
knowledge of iis generalizability and applicability and ensured
linical utility and research validity. This aliows for developing
tailored interventions addressing self-efficacy that suit Thai culture.
Investigators can confidently compare self-efficacy levels across
conditions and countries enhances understanding of self-care
comprehensively.

The structural validity ofthe SCSESwas conceptualized as a one-
factor model [31], while the disease-specific scale {40] and relevant
Caregiver Self-Efficacy in Contributing to Patient Self-Care Scale
(CSE-CSC) 141] adopted a two-factor model, Given the fact that
SCSES and CSE-CSC were developed concurrently, drawing inspi-
ration from three contemporaneous theoties; Heart Failure Self-
Care [42,43], Caregiver Contribution to Heart Failure Self-Care
{441, and Self-Care of Chronic Iliness [3}. The theoretical struc-
tures of these self-efficacy scales share similarities. To date, no
recent studies have updated and confirmed the two-factor model of
the SCSES-v3.0. Hence, we consider the scale’s mwo-factor model.
This hypothesis is based on the robust theoretical foundation it
presents, potentially representing self-care seli-efficacy in main-
tenance and monitoring, and SCSE in management behaviors {41].

This study aimed to assess the psychometric properties of the
Thai SCSES-v3.0 among individuals with chronic ilinesses. Specif-
jcally, we aimed to validate structural validity to reflect the theo-
retical construct of the scale. To achieve this, we first explored the
factorial structure through exploratory factor analysis (EFA} fol-
lowed by confirmatory factor analysis (CFA). Additionally, we
examined the concurrent validity, internal consistency reliability,
test-retest reliability, and measyrement exror of the scale.

2. Methods
2.1, Study design
The data for this analysis were sourced from a parent study

assessing the validity and reliability of scales for self-care and
caregiver contribution to self-care for individuals with chronic
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illnesses, This multicenter, Cross-sectional study explored factors
influencing self-care, including self-care self-efficacy. The psycho-
metric study followed the COSMIN guidelines [45]. The dataset,
gathered from 3 study evaluating the psychometric of the Thai SC-
Cll-vdc [46), conducted from July to November 2022, provides

2.2, Study settings, participants, and procedures

The study's details are available elsewhere [46}. Briefly, it
employed convenience Sampling, involving 430 eligible patients
from 18 primary care centers across Six provinces in southern
Thailand. Eight declined, resylting in 422 (98.1%) participants, This
sample size surpasses the maximum requirement of one iter scale
per 20 samples for CFA {47]. Inclusion criteria were individuals aged
18 years or older, with a confirmed chronic disease diagnosis for at

Exclusion criteria included individuals discharged from the
hospital within the Previous three months and hospitalized pa-
tients, aligning with previous recommendations [4,48]. A recent
hospital discharge might indicate a period of recovery or adjust-
ment, potentially mmpacting health stability. This variability could
introduce confounding factors ro self-efficacy measurement,
affecting responses and reflecting short-term adjustments rather
than long-term self-care behaviors, Excluding recently discharged
individuais maintains homogeneity in the study sarnple, ensuring
that the scale reflects the onRgoing nature of seif-care,

Sixteen nurses, primarily from chronic care clinics, collected
data after comprehensive training. Sessions covered the research
protocol, including self-care concepts, ethical cansiderations,
project orientation, desizgn overview, instruments, participant
ehgagement, informed consent, data collection procedures, and
data protection. Practical training involved self—completing the
survey package, role-playing, feld practice, supervised activities,
and question-and-answer sessions. Face-to-face interviews with 4
Paper-based survey Package were scheduled based on participants’

To assess test-retest reliability, this study included 60 partici-
pants from four settings who completed the SCSES_y3.0 twice, with
16-14 days intervals between administrations. AJl participants
were included in the fina) sample for psychometric analysis.

23, Measures

231 Translation brocesses and transiationg] validity

Simu]taneously with the Thaj Sc-Cll-v4.c [46], the translation
and cross-sectional adaptation of the Thai SCSES-v3.0 were con-
ducted. Both the first author (CP} and corresponding author {Js)
actively engaged in the translation Pracesses. Following the ISPOR
Task Force for Translation and Cultural Adaptation framework [48],
we followed a multi-step process 1o translate and Cross-culturatly
adapt the SCSES-v3.0 from English into Thai,

A panel of seven committees, five with doctoral degree in
nursing and specializing in chronjc illness self-care, engaged in
thorough pracesses including preparation, forward transiation,
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reconciliation, back—trans]ation, back-translation review, harmoni-
zation, cognitive debriefing, review of the cognitive debriefing re-
sults  and finalization, and proofreading [49]. They have
experienced translating relevant self-care measures for hyperten-
sion [5]. Among these, four have studied abroad in the United
States, and one currently holds a faculty position at 2 nursing school
in the United States, Two members are native English speakers with

clarify the conditions. In item 4, the phrase “physical and
emotional” was also added, ltern 6 saw the inclusjon of “worsen”
for specification, and itern 7 replaced “important” with “urgent” for
significance, Consequently, prefinal Thai and English SCSES-v3.0
versions were generated, The final Thai version and back-
translation versions of both instruments were reviewed and
approved by the developer (B. Riegel), See Appendix A for trans-
lation details,

Ptior to psychometric testing, another panel of nine expert
nurses assessed the content validity of the scale for Iransfational

degree and advanced practice nursing, and one with post-
baccalaureate training), Two doctoral nurses, experts in scale
development and chronic illness self-care, were atso involved. They
rated a 1-4 ordinaj scale for relevant (1, not relevant; 4, very
relevant), clarity (1, not clear; 4, very clear), simplicity (1, not
simple; 4, very simple), and ambiguity (1, doubtful; 4, meaning is
clear) [51), All items scored 4, except for itern 7 (scoring 3 for
clarity) and itern 10 (scoring 3 for ambiguity). No additional rec-
ommendations werp made, The average scale-level content validity
index (S-cvr;, estimated based on the kappa table {52], was perfect
at 1.00 (Appendix B). Notably, the 5CSES-v3.0 is integral ro the SC-
Cll-v4.c, both translated into Thai by eur team. Content validity of
the Thai SC-CH-v4.c, reported elsewhere [46], demonstrated an S-
CVI of 0.99 for the maintenance, moenitoring, and management
scales, as well as the overall instrument.

232, Self-Care Self-Efficacy Scale

The cross-culturally adapted Thai SCSES-v3.0, a 10-item scale,
aligns with the original English version [31]. Items 1—5 represent
SCSES in maintenance and monitoring, focusing on daily self-care
for health pPrometion, illness Mmanagement, and monitoring
changes. Items §-10 reflect SCSES in management, evaluating re-
Sponses to worsened health conditions and assessing their strate-
gies to manage the symptoms. Participants rate itemns on a S-point
Likert scale, ranging from 1 (not confident) to 5 {very confident).
Higher SCSES scores indicate a higher level of self-efficacy in per-
forming self-care,

23.3. Self-Care of Chronic Hiness Inventory version 4.¢

The Thai 5C-Cli-vdc, employed to test concurrent validity with
Thai SCSES-v3.0, displayed robust validity and reliability with
eross-cultural applicability {46]. Thig 19-itern instrument, compa-
rable to the original English version [36], comprises three scales:
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seveni-item Self-Care Maintenance {items 1-7}, five-item Self-Care
Monitoring (items 8—12), and seven-item Self-Care Management
{items 13—19). The Self-Care Maintenance scale evaluates patients'
engagement in routines to maintain health and manage their
illness, including actions related to sleep, sickness avoidance, diet,
physical activity, stress management, medication usage, and clin-
ical check-ups [36]. The Self-Care Monitoring scale assesses pa-
tients’ adherence to menitoring health changes, inciuding signs and
symptoms of illnesses, medication gide effects, and treatment
complications. The Self-Care Management scale emphasizes pa-
tients’ awareness and handling of symptoms and worsening health
conditions, evaluating strategies such as recognizing changes,
adjusting lifestyle, medication use, and commitnicating symptoms
with healthcare providers [36].

Participants rated responses using a 5-point Likert format,
ranging frem 1 never/not likely” to 5 «alwaysjvery likely.” Two
items from the Self-Care Management scale used a scale of 05, For
item 13, participants indicated how quickly they recognized
symptoms related to their health condition, from 0 (I had a
symptom but did not recognize it as a symptom of my health
condition) to 5 (very quickly). ltem 19 assessed participants’ e~
flections on the treatment sed during their last symptom episode,
with options from 0“1 did not do anything”, to 5 “yery sure”. Higher
scores on each scale and the overall SC-Cll-v4c indicated better self-
care behaviors [36).

2.3.4. Participants characteristics

Socipdemographic data {e.g. 382, gender, education, household
income) and clinical data (e.g.. types of chronic diseases, medica-
tions) are provided. This also covered other ch ronic conditions (&.8.,
dyslipidemia, visual problems). All chronic diseases and other
chronic conditions were counted as the total number of comor-
bidities. Medications and treatment modalities were recorded,
including type, form, and administration route. These include oral
pills, injections, inhalation or external medication, rehabilitation,
cardiac procedures, dialysis, chemotherapy, and radiotherapy.

2.4, Ethical considerations

The original study was approved by the Institutional Review
Board of Walailak University (Approval No. WUEC-22-168-01). The
same institute approved the analysis pased on the exemption
protocol {Approval No. WUEC-23-217-01). This study adhered to
the standards outlined in the declaration of Helsinki. All partici-
pants in the original study provided oral and written informed
consent and were aware of their rights and responsibilities. Their
right to withdraw and the confidentiality of their personal data was
also ensured. The analyzed data were anonymized and treated as
strictly confidential.

2.5. Data analysis

Data analysis utilized SPSS version 28.0 for descriptive statistics
and EFA, along with AMOS version 24.0 for CFA. Descriptive sta-
tistics summarized sociodemographic characteristics, clinical pro-
files, and item responses, employing mean and standard deviation
(Mean + 513 ot median and interquartile range (IRQ) measures. Raw
scores of SCSES-v3.0 and SC-Cil-v4.c were standardizedtoa0— 100
scale to enhance interpretability, comparability, and facilitate sta-
tistical analysis [36}. A significance level of P < 0.05 was set. As-
sumptions were checked with a total of 422 samples, excluding 37
cases with Mahalanobis distance outliers. Skewness, kurtosis, and
Kolmogorov-Smirnov tests confirmed a normal data distribution.
The final sample (n = 385) was randomly split into two subsamples
(EFA subsample = 193 and CFA subsample = 192) for EFA and CFA,

ternationat Journal of Nuirsing Sciences xxx (300K ) 10X

respectively.

Structural validity was evaluated through EFA followed by CFA,
employing the maximum likelihood estimator for data with a
normal distribution [53]. EFA with varimax rotation was used to
examine the factorial structure. A Kaiser-Meyer-Olkin {KMO) > 0.60
and Bartlett’s test of sphericity (P < 0.05) indicated that the cor-
relation matrix was suitable for factor analysis [54]. CFA utilized the
Comparative Fit Index (CFT), Tucker and Lewis Index (TLE), Root
Mean Square Error of Approximation (RMSEA), and standardized
Root Mean Square Residual (SRMR) as model fit indices
[36,41,55-57]. Acceptable CFl and Tl values ranged between 0.90
and 0.95, while values > 0.05 indicate a good fit [58]. RMSEA
values < 0.05 indicated a well-fit model, 0.05-0.08 a moderate fit,
and >0.10 a poor fit {59l Additionally, the null hypothesis was
rejected if the associated P < 0.05, and a close fit was indicated if
P - 0,05, considering the 90% confidence interval (90%CH) [59]. An
SRMR value of < 0.08 was considered indicative of a good fit. The
chi-square test, as reported in alignment with relevant self-care
measures [36], was not employed for model fit interpretation.
This decision was influenced by the chi-square likelihood ratio's
sensitivity to large sample sizes, imiting its robustness in reflecting
model fit. Factor loadings of > {0.30] are generally deemed mini-
mally acceptable, with a commonly suggested guideline indicaring
that loadings > 10.40| are considered adequate, while loadings = |
0.70] are considered very good {601

In this study, the correlation between SCSES—v3.0 and SC-Cli-
vA.c scores was exarnined to establish concurrent validity. Con-
current validity, a criterion validity, assesses correlations between
measures administered at the same time [61]. Pearson’s correlation
coefficient 1 (two-tailed) was calculated for SCSES-v3.0 (di-
mensions and overall) and SC-Cl-v4.c (dimensions and overall).
Positive and significant correlations (P < 0.05} between the two
measures indicated concurrent validity. Pearson's coefficients of
0.10 — 0.29 were considered weak, 0.30 — 0.49 moderate, and =
0.50 strong [62].

To assess internal consistency reliability, the methods approach
was guided by the scale’s dimensionality. Cronbach's « coefficient,
suitable for unidimensional scales [63],and a global reliability in-
dex such as McDonal’s w coefficient for multidimensional scales
[64,65] were utilized. Corrected item-to-total correlation gauged
each item's association with the total score [36], with coefficients of
> 0.30 considered acceptable for item discrimination [66]. Test-
retest reliability was determined using intraclass correlation co-
efficients [67]. All reliability estimate values of > 0.70 indicate
satisfactory scale reliability |68}

Finally, the measurement error of the Thai SCSES-v3.0 was
estirnated by calculating the standard error of measurement {SEM),
providing insight into the scale’s overall measurement precision
[41]. Additionally, the gmallest detectable change (SDC) was
computed to identify the minimum clinically significant score dif-
ference. These methods are recommended for relevant self-efficacy
measures [41]. SEM was calculated using the formula [69]:

sD x /(3 —reliabiity coefficient) , where SD is the SCSES-v3.0

score’s standard deviation, and the reliability coefficient is Cron-
bach's o. A precise instrument was determined when the SEM was
Jess than SDJ2 [70]. To calculate the SDC, we used the formaula [701:

196 x /2 x SEM.

3. Results
3.1. Participants charaeteristics

In the final sample of 385 participants (Table 1), the majority
were women and older adults (Mean = 67.68, 5D = 13.22). Most had
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Table 1

Characteristics of the overal} participants, and EFa and ]

Characteristics

Sociodemographics
Gender
Women
Men
Age (years)
Agze group
Adults, age <50 years
Older adults, age >0 years
Education
Less than primary schoo| graduate
Primary schog! graduate
Secondary, or high sehoot graduate
Some coilege, pr higher educated
Literacy
Unable to read
Able to read
Marital statys
Married or partnered
Single, never marzied
Divoreed, separated, or widowed
Living status
Alone
With a couple
With a Jarge family
Work status
Working, with irregular income
Working, with regular income
Not working, no income
Retired, with pension income
Household income

Insufficient; do not have enough to make ends meet

Sufficient; have enough to make ends meet
Comfortable; have mo
Clinical characteristics
Type of chrenic diseases?
Hypertension
Diabetes
Heart diseases
Stroke
Chronic kidney diseases
Chronic fung diseases
Chronic joing problems
Cancer
Others
Total number of chronic diseases
Type of other chronic conditions®
Dyslipidemia
Visual problem
Hearing problem
Waik difficulty
Wheelchairs
Bedridden
Total number of other chrenic conditions
Total number of a]] chronic comorbidities
Type of treatment modality?
Blood pressure lowering piit
Blood glucose lowering piit
Blood glucose lowering injection
Lipid-lowering pill
Antiplatelet, or anticoagulation pill
Bronchodilator pill
Bronchodilator inhaler
Externai medicines (e.g., balm, eyes drop)
Hematologic-related injection
Renal replacement therapies
Chemntherapy, of radiotherapy
Physical rehabilitation program
Cardiac procedures
Total number of treatment moedality
Duration of illnesg treatment {years)

Note: Data are

(P> 0.05). CFA = confirmatory factor analysis, EFA

re than enough to maice ends meet

(%) or Mean 4 5p or Median (Pys, Pas} All

FA subsamples

Cverall sample {n =385)

223 (57.9)
162 (42.1)
67.68 + 13,22

107 (27.8)
278 (72.2)

42 (10.9)
234 (60.8)
66 (17.1)
43(11.2)

352 (91.4)
33 (8.6)

284(73.7)
16 (4.2)
85 (22.1)

17 (4.4)
79 (20.5)
289 (75.1)

173 (44.9)
92 (23.9)
87 (22.6)
33(8.6)

94 (24.4)
187 (48.5)
104 (27.0}

308 (80.0)
173 (44.9)
55(14.3)
96 (24.9)
61 (15.8)
37(96)
57 (148)
19 (4.)
15(3.9)
2(1,3)

211 (54,8}
132 (34.3)
77 (20.0)
145 (37.7)
30(7.8)
7(1.8)
1(1,2)
312,5)

318(82.5)
173 (44.9)
35(9.1)
265 (68.8)
130 (33.8)
30 (7.8)
36 (9.4)
100 (26.0)
10 (2.6)
26 (6.8}
19 (4.9
47 (12.2)
12 (3.1)

sociodemographic angd illness characteristics o
= exploratory factor analysig, 3 Participants were alle
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EFA subsample {n=193)

114 (59,1)
79 (40.9)
67.31 + 13.36

54(28.0
139 (72.0)

25(13.0)
107 (55.4)
35(18.13
26(13.5)

173 (89.6)
20 (10.4)

142 (73.6)
8(4.1)
43 (22,3

6(3.1)
35(18.1)
152{78.8)

95 (49.2)
38 (20.2)
40(20.7)
1919,9)

46 (23.9)
90 (46.5)
57 (29.5)

156 (82.4)
87 (45.1)
26 (13.5)
47 (24.4)
30{15.5)
19 (3.8)
29(150)
12 (6.2)
9(4.7)
2(1,3)

106 (54.9)
71 (36.8)
46 (23.8)
70:(36.3)
13(6.7)
2{1.0)
11,2y
3(2.5

162 (83.9)
88 (45.6)
15 (7.8)
129 (65.8)
65 (33.7)
15 (7.8)
17 (8.8)
56 (20.0}
3(18)
10(5.2)
13(6.7)
25 (13.0)
4(2.1)
3(2,4

8 (4, 15)

fthe EFA and cra subsamples did nog
wed to sefect one or more options,

CFA subsample ( = 192)

109 (56.8)
83 (43.2)
67.35 + 13.03

53(27.6)
139 (72.4)

17 (8.9)
127 {66.1)
310161
17 (8.9}

179 (93,2)
13 (6.8)

142 (74,0)
2(4.1)
42 (219

11(5.7)
44 (22.9)
137 (71.4)

78 {40.5)
53(27.6)
47 (24.5)
14(7.3)

48 (25.0)
97 (50.5}
47 (24.5)

149 (77.6)
86 (44.8)
29 (15.1)
49 (255)
31(16.1)
18 (9.4)
28 {14.6)
7(3.5)
6(3.1}
2(1,3)

105 (54.7)
61 (31.8)
31(16.1)
75 (38.1)
17 (8.9)
5(1.3)
1(1,2)
3(2,5)

156 (81.3)
85 (44.3)
20 (10.4)
136 (70.8)
65 (33.9)
15 (7.8)
18 (9.9)
44(22.9)
7(3.8)
16(8.3)
6(3.1)
22(115)
8(42)
3(2, 4)
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completed primary echool, lived in large families, earned income,
and had sufficient household income. On average, they reported
two chronic diseases, with three treatment modalities, and had an
eight-year illness duration. The most prevalent conditions were
hypertension, diabetes, and stroke. All sociodemographic and
clinical characteristics of the EFA subsample were comparable to
the CEA subsample.

3.2, Descriptive analysis of scale items

For the overall sample (Table 2), the item with the highest score
was #2: “Follow the treatment advice you have been given.” The
itern with the lowest score was #0: “Persist in finding a remedy for
your symptoms even when difficult.” The mean standardized score
for the total scale was 65.48 + 16.95 out of 100, with a raw score of
36,19 + 6.76 our of 50 Appendix C details the descriptive analysis of
scale itens in the EFA subsample, CFA subsample, and overall
sample.

1.3, Structural validity of the Thai SCSES-v3.0 as one-factor madel

3.3.1. Exploratory factor analysis of the scale as one-factor model

EFA, employing the default extraction method based on the Ei-
genvalues criterion [53] of greater than. 1.00, extracted a one-
factorial structure for the scale (KMO = 093 and Bartlett's sphe-
ricity P < 0.001). The model explained 58.52% of the variance
(Eigenvalues = 5.85) with moderate-to-high factor loadings (0.66 —~
0.83). This extraction method was applied to the second subsample
and the overall sample before CFA, yielding simnilar results. Further
details are in Appendix D.

232 Confirmatory factor analysis of the scale as one-factor model
Yable 3 (Models Al _A5 and Models B1-B5) presents the CFA
results, This analysis was conducted on the second subsample,
resulting in a poorly fit model (Model A1), Inspection modification
indices (MIs) revealed inadequate fit due to residual covariances
among several item pairs. We rerun the models involving three
trimmed specified models to enhance model fit before finalization.
The first specified model (Model A2) allowing four covariances
(items 1 and 2,2 and 3,6 and 7, and 8 and 9) with the largest Mis
(20.18 — 49.29), produced adeguate fit for all indices except RMSEA.
The second model included additional residual covariances from
the first model and suggested pairs from estimated parameter
changes > 0.07 {items 1 and 4, and 9 and 10}, and the third model
included itemn pairs with estimated pararmneter change = 0.05 (items

Table 2
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4 and 5,7 and 9, and 8, and 10). Although all fit indices improved
significantly across these trimmed models, reaching good ft,
RMSEA remained inadequate (Models A3 and A4). In the final step,
inspection of Mls in the last trimmed model suggested four addi-
tional item pairs. Adding two covariances with estimated paramm-
eter changes > 0.05 (items 3 and 5, and 7 and 8}, totaling 11 item
pairs covariances, produced the final specified model with a good
fit {Model A5). All factor loadings were high (0.70 — 0.84), consis-
tent with previous unspecified and trimmed models {Appendix E.

We reran the models with the overall sample (n = 385) for
robustness, mirroring the CEA subsample procedures. As expected,
results across all models were consistent (Models B1-B5). The final
specified model produced an excellent fit (Model B5). All factor
loadings were high (0.70 — 0.85). appendix F (Fig, I -Fig.F3) pro-
vides detailed factor loadings, error variances, and correlation co-
variances for the one-factor model of the Thai SCSES-v3.0 in the
overall sample.

34, Structurgl validity of the Thai SCSES-v3.0 as a two-factor model

Prawing on substantial evidence from various CFA models
examining the one-factor structure, we identified inadequate
RMSEA confirmation and misfit models linked to specific residual
covariances. As a preliminary step, we tested the two-factor model
using EFA and CFA on subsample groups, mirroring the approach
used in testing the one-factor model.

3.4.1, Exploratory factor analysis of the scale as two-factor model

[n the EFA subsample, we applied the fixed number of factors
method EFA with two factors [53], revealing initial Eigenvalues of
.26 and 0.85 for the first and the second factors, respectively
(KMO = 0.23 and Bartlett’s of sphericity P < 0.001). Varimax rota-
tion revealed comparable sums of squared loadings for the first
factor (Eigenvalues = 3.31, explaining 33.11% of varlance) and the
second factor (Eigenvalues = 3,08, explaining 40.86% of variance),
with 63.97% of total variance. Tabsle 2 presents EFA results from the
EEA subsample (n = 193). As expected, the first factor reflected SCSE
in maintenance and monitering behaviors (items 1 — 5) with
maoderate-to-high factor loadings (0.58 — 0.78). The second factor
reflected SCSE in management behaviors (items 6--10) with
moderate-to-high factor loadings (0.51 — 0.78). This method was
applied to the CFA subsample and overall sample, and similar re-
sults were obtained (Appendix G).

pactor lpadings from £FA and CFA, item-total corrected correlation, means and standardized deviation of individual iteras in the Thai SCSES-v3.0.

Thai SCSES-v3.0

SCSE for Maintenance and Monitoring dimension

1. Keep your physical as well as emotional stable and free of symptoms?
2. Follow the freatment advice you have been given?

3. Persist i following the treatment plan evesn when difficult?

4, Monitor your physical and emotional condition routinely?

5. Persist in routinely monitoring your condition eves when difficult?
SCSE for Management dimension

6. Recognize the worsen changes in your health if they occur?

7. Evaluate the urgent of youy symptoms?

8. Do something to retieve your symptoms?

9, Persist in finding a remedy for your symptoms eyen when difficult?
10. Evatuate how well a remedy works?

EFA CFA ITC

Score (Mean «+ 3D)

Factor 1

0.59 0.45 0.59 0.73 0.70 357 + 0.83
0.78 0.31 .78 083 076 379 +0.77
0.72 0.34 072 0.84 0.74 3.74 + 0.86
0.60 0.44 0G0 0.87 075 3.76 % 0.83
0.70 0.49 0.70 085 0.80 362 £ 085
0.40 051 043 0.74 0.69 3.67 + 0.86
0.37 0.62 0.53 0.81 0.73 3.57 + 0.83
037 0.78 0.76 0.81 0.76 346 + 0.87
0.40 078 0,77 0.82 0.78 344 + 088
0.37 0.74 0.67 o84 0,75 3,58 £ 0.81

Note: The factor loadings for the EFA were identified from the first split-hatf subsample (EFA subsarmple, n = 193). The factor loadings for the CFA were identitied from the final
specified two-factor model for the overall sample (7 = 385). CFA = confirmatery factor analygis. EFA = exploratory factor analysis. 1TC = item-total corrected correlation.

n? = communaities. SCSES-v3.0 = Self-Care self-Efficacy Scale version 3.0
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Table 3
Fit index valyes for the Thai SCSES-v3.0 in the CFA subsample {n = 192), and the overall sampie (n = 385).
Sampie group Model X2 test goodness of fit CFi TU RMSEA 9% P SRMR
x2 af p CMEN/df
One-factor model
CFA subsample h=192) A1 Unspecified 23654 35 <0003 G.75 087 083 pi7 015 -0.18 <0007 0.04
A2: First trimmed specified 11781 31 <0001 3.80 094 091 o012 065-014 <0001 o3
A3 Second trimmed specified 10043 29 «pop1 3.46 685 092 a1 009~013  <pom 0.03
A4: Third trimmed specified 78.03 26 <0001 300 096 084 010 007 012 <000 0.62
AS: Final specified 50,59 24 p.001 210 088 096 o7 004-010 o7p 002
Overall sample (5 — 385)  B1: Unspecified 32272 35 922 089 086 D14 013 ~016 <0001 0.03
B2: First trimmed specified 13951 31 <0001 4357 096 094 ppo 0.08 ~0.11 <0001 D02
B3: Second trimmed specified 11715 28 coop 4.04 096 095 pos 607 010  «0.001 0.02
B4: Third trimmed specified 81.11 26 <0001 312 098 085 o7 8.05-008 por4g 002
B5: Final specified 33.80 23 <0001 099  po3 0-005 0.836 0.01

Two-factor medel

CFA subsample (m=192) ¢ Unspecified, first-arder 132,51 34 <0001 3.89 093 0o 012 010 -014 <6007 0.03
C2: Final specified, first-order 73.58 30 <0.001 245 097 095 0.08 0.06 — 0.11 0.005 002
C2: Final specified, second-order 7358 30 <0001 245 297 095  (ops 0.06 — .11 0.009 0.02
Overali sample (R=385) D1I- Unspecified, first-order 14537 34 <0007 4.27 096 094 pog 007 - 0,10 <0.0p1 0.02
D2: Final specified, first-order 58.43 30 0.001 1.94 G9% 098 0.05 0.03 - 0.06 0.484 0.01
D2: Final specified, second-order 58.43 30 0.001 1.94 095 pog 0.05 0.03 - 0,06 0.484 0.0

Note: CFl = comparative fit index, ¢ — confidence interval, CMIN/Af = minimum discrey

TLI = Tucker—Lewis index.SRMR = standardized root means square residuai, CFA « confitmatory factor analysis, FFA = exploratory factor analysis.

SESC
'\\ Managemen

Fig. 1. First-order factor analysis of unspecifieq two-factor model of the Thai SCSES-

| , -
| 4 SESC Maintenance
h and Monitorin
| e Monitorin ?—m/—
| 0.87
|
| T e
( SESC
I . Management

Fig. 2. First-order factor analysis of final specified twe-

i10

0482

|

T

The -
-

factor model of the Thai SCSES:

s ———
— 0.55 o J

{1 . el ;

074 ’)TE:;;;]EBS ff)§15 %
|

. ﬂ.SI —/‘7} -I : j(_-
/}&_ 0.80-— = 3

A
68 =
{0

v3.0 in the overall sample.

V3.0 in the overall sample,

pancy per degree of freedom, RMSEA = root mean square error of approximation,



C. Phonphet, J. Suwanno, €. Bunsuk et al.

| ~7 8ESC Maintenance
| 094 See and Monitoring

| o~ .
| Self-Care Self-
l . Efficacy Scale

T B
0.93 T

Fig. 3. Second-order factor analysis of final specified two

3.42, Confirmatory factor analysis of the scale as @ two-factor
mode!

The CFA results are presented in Table 3 (Models D1-D3 and E1-
E3), Figs, 1--3, and Appendix H (Fig. H1-H3). In parailel with the
analyses conducted for the one-factor model, a CFA was initially
performed with the CFA subsample (1 = 192). The first-order factor
of the scale explored two dimensions: SCSE for Maintenance and
Monitoring and SCSE for Management, While most fit indices were
adequate, RMSEA presents poox fModel D1 and Fig. H1 in Appendix
H). Even after implementing a trimmed model, which addressed
extreme Tesidual covariance in one item pair {items & and 7),
RMSEA remained inadequate. Added another five item pairs co-
variances with estimated parameter changes > 0,05 (jtemns 1and2,
1and 4,4and 6,6 and 7, and 8 and 9} in the final specified model,
achieving a good fit {Model D2, and Fig. H2 in Appendix H). All
factor loadings were high (0.70 — 0.88), consistent with previous
unspecified and trimmed models. Given the significant correlation
of 0.87 between the two dimensions, a second-order model was
analyzed and demonstrated a good fit (Model D3 and Fig H3 in
Appendix H). All factor loadings and goodness-of-fit indices
remained unchanged, Therefore, a multidimensional model of the
Thai SCSES-v3.0 at the second-order factor level was supported.

For robustness, we reanalyzed the overall sample (n = 385),
employing methodologies akin to those used in the CFA subsample.
As expected, the overall results across all models aligned with the
findings in the CFA stibsample (Models E1 _E3). Factor loadings for
the models were consistent pefore (Fig. 1) and after adjusting for
covariances {Fig. 2). The final specified first-order model produced
a good fit {Model E2). simnilarly, the final specified second-order
model demonstrated a good fit (Model E3 and Fig. 3). Table 2 dis-
played high factor loadings for all iterns {0.73 — 0.87). Further, alk
factor loadings and goodness-of-fit indices for both the final spec-
ified first-order and second-order  models demonsirated
comparability.

3.5. Concurrent validity

As expected, the overall SCSES-v3.0 correlated with the Self-
Care Maintenance scale {r = 0.51) Self-Care Monitoring scale
(r = 0.53), Self-Care Management scale (r = 0.62}, and overall SC-
Cll-vé.c (r = 0.61). Each dimension, SCSE for Maintenance and
Monitoring, correlated with self-care scales (1 = 044 — 0.57) and
overall SC-Cll-vdc (r = 0.60). Similarly, SCSE for Management

\.( SESC ™
Management
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_factor model of the Thai SCSES-v3.0 in the overall sasnple.

correlated with self-care scales (r = 0.42 — 0.58) and overall SC-CIi-
vae (r = 057 All correlations were statistically significant at
P < 0.001

3.6, Reliability

36.1 Scale internal consistency relighility and item analysis

For the overall sample, both Cronbach's o and McDonald’s
coefficients were consistently excellent at 0.94. All o coefficients
were 0.93 if the items were deleted (Appendix 1), with no item
expected to significantly increase the coefficient if deleted. All
jterns demonstrated adequate discrimination, with the item-to-
total corrected correlation ranging between 069 and 0.80
{Table 2). For each dimension, the SCSE for Maintenance and
Monitoring achieved both Crombach's o and McDonald w co-
efficients of 0.90. Similarly, the SCSE for Management attained both
Cronbach’s a and McDonald w coefficients of 0.90. These results
were also observed in both the subsample groups (Appendix .

3.6.2. Test-retest reliability

The intraciass correlation coefficient of each item ranged be-
tween 0.94 and 0.98, and 0.96 {95% (1= 0.95 — 0.97) for the overall
scale (Appendix B). Insignificant correlations between fwo
consecutive administrations of the scale were found for each item,
a5 well as the overall scale. These findings indicate that the scale
has robust test-retest reljability.

3.6.3. Measurements error

SEM and (SD/2) values were as foliows: 0.96 (1.99) for SCSES for
the Maintenance and Monitoring dimension, 0.96 (1.99) for SCSE
for the Management dimension, and 1.83 (3.77) for the overall
scale. These measures are considered adequate. The SDC values
were 2,72 for the SCSE for the Maintenance and Monitoring
dimension, 2.72 for the SCSES for the Management dimension, and
3.75 for the overall scale. These SPC coefficients provide valuable
insights into the magnitude of change that can be deemed mean-
ingful across various dimensions and the overall Thai SCSES-v3.0.

4. Discussion
In this study, we evaluated the psychometric properties of the

cross-culturally adapted Thai SCSES-v3.0 in individuals with one or
multiple chronic conditions, with the primary aim of verifying the
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dimensionality of the scale. CFA supported structural validity for
both the one-factor and two-factor models. However, we advocate
the adoption of a two-factor model based on it measurement
model and theoretical foundation, The SCSES-v3.0 has the potential
to serve as a valid and reliable scale for measuring the motivation
factors of self-care across different illness conditions,

To our knowledge, this is the second study to test the psycho-
metric characteristics of the SCSES in Asia countries, We highlight
the meticulous processes undertaken in translation and CToss-
cultural adaptation, emphasizing the importance of ensuring lin-
guistic accuracy, cultural appropriateness, and clarity of the scale,
Its outstanding content validity score is a neteworthy finding,
which reflects the success of these efforts, affirming that the scale
effectively captures the nuances of self-care self-efficacy in the Thai
population with chronic conditions and cultural context, This
robust translational validity adds credibility to the scale's applica-
bility across diverse chronic conditions and comprehensive
coverage of self-care behaviors and is comparable to the original
English version.

The one-factor model's structural validity was comparable to
the originally proposed model [31]. While most fit indices
improved with the first specified model, a notable concern arose
with RMSEA. Adjustments to almost all item pair covariances were
needed for satisfactory RMSEA. As RMSEA is sensitive to model
misspecifications, Precautionary measures were taken before
finalization through trimmed models in both a spit-half subsample
and an overall sample, These steps aimed to scrutinize the mea-
surement model of the one-factor Thai SCSES-v3.0 compared to its
alternative [31]. Across three datasets, these CEA steps lead to the
conrclusion that the one-factor model may be less suitable.

We demonstrated that the two-factor model of Thai SCSES-v3.0
provides a more concise theoretical measurement model. Like the
one-factor model, the final two-factor model demonstrated satis-
factory performance afrer refined covariance adjustment,
addressing the RMSEA with fewer item pair covariances. The two-
factor medel reflects its simplicity and suppoerts its structural val-
idity. Grounded in the relevant seif-care measure, specifically the
CSE-CSC [41], the dimensions of SCSES-v3.0 aligns with their
foundational theory of chronic illness self~care [42], The scale
demonstrated an almost perfect fit with a two-factor mode],
capturing underlying dimensions of self-care self-efficacy akin to
the caregiver version.

Therefore, we propose an updated SCSES-v3.0 madel with two
dimensions: SCSE for Maintenance and Monitoring, and SCSE for
Management. This nuanced approach provides a detailed under-
standing of self-care and self-efficacy in chronic conditions. Cur
investigation not only scrutinized the factor structure of the Thai
SCSES-v3.0, but also delved into hierarchical relationships within
the scale, Noteworthy, similar factor loadings, fit indices, and esti-
mated parameters in first-order and second-order models indicate
a robust and stabie underlying structure [71]. The second-order
model effectively explains correlations among first-order factors,
emphasizing scale internal structure. Further, uniformity in factor
loadings suggests an equal contribution to latent factors, reinforc-
ing stability [71]. Consistent fit indices and estimated parameters
support the validity of the hierarchical model. The two-factor
model’s higher-order construct underscores scale multidimen-
sionality, aligning with theory-based relationships among di-
mensions {71]. This insight suppoits using the scale to assess self-
efficacy in self-care maintenance, monitoring, and management
in individuals with chronic illnesses. Our findings align with pre-
vious studies on self-care scales in specific diseases like heart fail-
ure [72], chronic obstructive disease [73], spinal cord injuries [74],
and diabetes [75,75], which also identified a two-factor structure
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for the self-efficacy component,

The Thai SCSES-v3.0 demonstrated robust validity with overal]
self-care and individual components. Our findings are consistent
with specific conditions like heart failure {77,78], chronic obstruc-
tive pulmonary disease [46,73], hypertension [79], coronary heart
disease [80], and spinal cord injuries [74]. The established concur-
rent validity supports the scale's accuracy in capturing individuals’
beliefs about their capacity for self-care in maintenance, moni-
toring, and management. The correlations with the SC-Cll-v4.c
scale further endorse the two-factor structure of the Thai SCSES-
v3.0. It can serve as a determinant of self-care, health-related
outcomes, and clinical-related outcomes in both ohservational
studies and clinical trials.

The Thai SCSES-v3.0 exhibited excellent internal refiability,
aligning with the original study [31]. Both unidimensional and
mnultidimensional indices, regardless of the method employed
[63.64], confirmed strong reliability [67), consistent wirh various
disease-specific scales seen in heart failure [72], hypertension [§1],
coronary heart disease [82], diabetes [75,76}, chronic obstructive
pulmonary disease [73] and spinal cord injuries [74]. Test-retest
teliability, reflected in a high intraclass correlation coefficient,
corresponds to disease-specific scales in hypertension {5,81],
affirming stability over time. Good precision, with SEM less than
5D{2 for both dimensions and overalf scale, akin to CSE-CSC [41],
€nsures accurate assessment, facilitating understanding of indi-
vidual progress, A small detectable change of 3.75 in the overall
scale score indicates clinically meaningful change. Our reliability
approaches established SCSES-v3.0 as a retiable scale for assessing
self-efficacy, contributing to enhanced self-care in this population,
Clinicians and investigators can confidently attribute changes in the
scale scores to actual shifts in self-efficacy rather than random
fluctuations.

Our analysis confirms Thaj SCSES-v3.0 as a reliable, valid in-
strument. It adapts well across cultures, benefiting Thai individuals
with chronic illnesses. This study strengthens the literature by
supporting its robust, two-factor model,

4.1, Strengths and limitations

Our study had several strengths. First, we highlight the Thai
SCSES-v3.0 scale's robust psychometric properties, including cross-
cultural adaptability, validity, and reliability. Structiral validity,
supported by good fit indices, aligns with the theoretical under-
pinning. The scale demonstrated stability over time, aiding in
precise measurement error estimates and establishing threshoids
for clinically significant changes in self-efficacy scores, Second, our
multicenter approach, including primary care setfings, enhances
findings’ generalizability, capturing a diverse range of participants
and illnesses, thus better representing the target population. Third,
the study examined the scale's psychometric properties across
various chronic conditions, expanding its utility, Finally, the scale's
feasibility, even amoeng those with low education and older adults,
encourages its use in assessing self-care motivation across diverse
backgrounds.

This study had limitations to consider. First, convenience sam-
pling introduces potential participant selection bias. Second, the
study’s regional focus in Thailand may limit generatizability due to
unique cuttural factors, Unequal representation can affect the
generalizability of the findings, particularly if certain chronic dis-
edses are overrepresented (i.e., hypertension and diabetes) or un-
derrepresented (i.e., cancer and chronic kidney disease) in the
sample. Finally, the overall scale's user-friendliness for laypersons
Is acknowledged, yet the lack of an inter-rater reliability test among
nurses collecting data poses concern about data consistency. These
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limitations underscore the need for cautious interpretation and
consideration of the study's scope and applicability beyond its
specific context.

4.2, Implication for practice

The SCSES, developed within the framework of self-care of
chronic illness [3,43], assesses motivation for self-care mainte-
nance, monitoring, and management. Clinicians can use it to gauge
self-efficacy levels in patients with single or multiple chronic
conditions. Despite its Western origin, the scale has shown cross-
cultural applicability in Asian populations, The scale provides in-
sights into patients’ confidence in self-care activities. This includes
maintaining stability, monitoring changes, and managing symp-
toms. The scale enables clinicians to pinpeint areas where patients
lack confidence, allowing for target support. This individualized
approach enhances patient engagement and empowetrment,
fostering improved self-care and better health outcomes [3].
Psycho-educational interventions, including technology like tele-
health and mobile applications, have proven effective in enhancing
self-efficacy for various chronic conditions [83].

4.3. Implication for research

This is the second study evaluating the psychometric properties
of the SCSES-v3.0 in Asian populations, Further investigations
should include participants from diverse regions in Thailand to
ensure cultural stability and enhance generalizability. It is crucial to
test the scale’s measurement invariance in various Asian pop-
ulations, languages, and confexts {0 validate its applicability across
backgrounds. Conducting psychometric testing within disease-
specific populations is essential for broad usability. To accurately
interpret scale results apd assess intervention impact on self-
efficacy, considering SEM and SDC is vital. These metrics provide
insights into reliability and sensitivity, facilitating accurate inter-
pretation of scores and meaningful changes over time. To mitigate
selection bias, future studies should use random sampling methods
like simple random sampling, stratified sampling, or cluster sam-
pling. These methods create a representative sample that mini-
mizes biases from a convenience sample. Furthermore,
implementing a stratified sampling can offer a palanced repre-
sentation of diagnosed chronic illnesses within the sample.

5. Conclusions

This study validates SCSES-v3.0 as a credible scale for assessing
self-care self-efficacy among Asians, specifically Thai individuals
with chronic conditions. The scale can be utilized to track patients’
self-efficacy and tailor interventions for effective self-care practices.
However, further psychometric testing is necessary to ensure the
generalizability and cultural suitability of the scale in different
populations and packgrounds. Additionally, evaluating the mea-
surement invariance of the scale across diverse cultural contexts is
needed.
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