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”_-?Sffchometric Evaluation of the Thai Version of
the Self-Care of Chronic Illness Inventory in
Patients With Postcardiac Surgery
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Supaporn Srihera, BNS, RN; Ladda Thiamwong, PhD, RN, FNAP, FAAN

Background: Self-care is vital for recovery and long-term health in postcardiac surgery patients. The Self-Care

of Chronic lliness Inventory Version 4.¢ (SC-CII-VAc is widely used 1o assess self-care, but the psychometric properties
in these patients remain underexplored. Objective: The alm of this study was 10 evaluate psychometric properiies of
the SC-CIIV4c in Thai post cardiac surgery. Methods: A cross-sectional study was conducted with 200 patients

who underwent cardiac surgery at a tertiary care hospital in Thailand. The Thal $C-Cli-Vac, assessing self-care across 3
dormains, was administered. Psychometric testing invalvad exploratory and confirmaitory factor analysis for structural
validity. Internal reliability was estimated with Cronbach g, McDonald's w, and composite reliability. Measurement error
analysis was performed to evaluate scale precision. Results: Exploratory factor analysis confirmed factor solutions with
sufficient correlations for analysis. Confirmatory factor anaiysis demonsirated structural validity with good model fit for
unidimensionat Self-Care Maintenance, unidimensional Self-Care Monitering, and bidimensional Self-Care
Management scales. The Self-Care Maintenance structure and items allocations in the Self-Care Management
dimensions differed from the previous US and Thai models. & simultanecus madel combining all items supported the
first-order structure, whereas the second-order model had partial support. Internai refiability was adequate across all
scales (o= 86-.90, = 0.86-0.90; composite reliability, 0.85-0.90}. Measurement error analysis demonstrated
thresholds for meaningful score change. Conclusions: The S0 -ClVAC is valid, reliable, and suitable for dinical practice
and research to address self-care maintenance, menitoring, and management in Thai postcardiac surgery.
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Cardiovascular disease remains a leading cause of
death and disability globally. In Thailand, both ac-
quired (eg, coronary artery disease, valvular heart dis-
ease) and congenital (eg, atrial septal defect) heart dis-
ease are increasing.’? Effective management includes
medication, surgery, and continuum care, Cardiac sur-
geries, such as coronary artery bypass grafting and
valve repairs, have been successfully performed in Thai
university hospitals since 1953, expanding access to
specialized care over the decades.® The first national
statistics reported within the last decade show most sur-
geries are 43% coronary artery bypass grafting and
38% valve surgery.* Despite limited recent data, expert
consensus suggests continued growth in cardiac surger-
ies, particularly in adult cardiac, congenital, and aortic
procedures.”

Patients postcardiac surgery face challenges in
adopting lifestyle modifications, adhering to medical
regimens, and managing symptoms.® Managing com-
plications such as renal failure, dysrhythmia, bleeding,
chronic pain, anxiety, and depression is critical for
recovery, 1% Self-care plays a vital role in cardiac reha-
bilitation, requiring patients to develop strategies suited
to their new circumstances postoperative.!’ Defined as
a naturalistic decision-making process for optimizing
health and well-being, self-care consists of 3 key elements:
self-care maintenance, monitoring, and management, !4
Selfcare maintenance contains health-promoting behay-
lors (eg, avoiding sickness, maintaining a heaithy diet)
to preserve overall health and illness-related behaviors (eg,
taking medications, attending routine clinical visits) to man-
age specific chronic conditions, Self-care monitoring fo-
cuses on recognizing changes in conditions, such as the
onset of symptoms, signs of worsening illness, medication
adverse effects, or treatment complications. Addressing
these changes is the core of self-care management, which
encompasses taking actions to handle symptoms, To-
gether, these elements are essential for long-term recovery
after cardiac surgery.

To track self-care postcardiac surgery, a valid instru-
ment 1s essential for clinicians to support rehabilitation
and long-term care. Such instruments can enhance out-
comes by ensuring appropriate support for recovery
and lifetime management of cardiac conditions. Re-
cently, 2 forms of theory-based self-care instruments
have become available for patients with cardiovascular
diseases. The first and most recognized disease-specific
instrument is the Self-Care of Heart Failure Index, %1%
Later, the Self-Care of Hypertension Inventory®>®?! and
the Self-Care of Coronary Heart Disease Inventory*»%3
were developed, all derived from the parent theories of
chronic illness self-care.’®2* Op the other hand, the
Self-Care of Chronic Illness Inventory and its updated
version (SC-CII-V4¢) serve as a non~disease-specific
measure,”® The developers designed them for patients
with any chronic condition, particularly those with

multiple chronic conditions. These instruments have
been translated into various languages and undergone
psychometric testing in both non—disease specific?®*7
and disease specific.?® However, there is no evidence
yet applying them to postcardiac surgery patients. This
gap underscores the need for further research to evalu-
ate their effectiveness in this population.

Promoting self-care through behavior change and
education is central to cardiovascular disease preven-
tion and rehabilitation.**® Cardiac rehabilitation ad-
dresses the underlying causes of cardiovascular discase
while optimizing physical, mental, and social well-being,
Encouraging self-responsibility can slow or reverse dis-
ease progression through improved health behaviors, 3
Long-term rehabilitation and secondary prevention re-
quire adopting healthy behaviors and self-care skills.®!
Both cardiac rehabilitation and self-care emphasize the
importance of individuals' actions in achieving health
goals. Key health behaviors, including healthy eating,
physical activity, stress management, medication adher-
ence, and smoking cessation, are linked to better health
outcomes.**” Aerobic or physical exercise programs can
improve cardiopulmonary function, such as increased
peak oxygen consumption, greater 6-minute walk dis-
tance, and lower resting heart rate. 32 Comprehensive car-
diac rehabilitation combining behavior change and edu-
cational support accelerates recovery in the first weeks
post coronary artery bypass grafting or plus valve proce-
dures and reduces all-canse mortality by 20% to 86%
over 2 10 9 years of follow-up.*? Various cardiac rehabil-
itation approaches, including exercise training, home-
based programs, and telemonitored interventions, consis-
tently improve health-related quality of life and physio-
logical outcomes.® Effective stress management tech-
niques, such as relaxation, mindfulness, and counseling,
reduce anxiety and emotional distress while enhancing
coping. Integrating these psychosocial supports into car-
diac rehabilitation and self-care programs fosters physical
and mental recovery, promoting holistic patient care after
cardiac surgery.®

Given that comprehensive cardiac rehabilitation
should prioritize self-care to maximize long-term out-
comes, a credible instrument to tailor self-care interven-
tions and monitor progress is essential. Adult patients
undergoing cardiac surgery typically present with co-
morbidities, adding complexity to their care. Among
existing instruments, the SC-CII-V4c seems particularly
suitable for this population.?’ Previous research has
validated its applicability in Thai patients with specific
conditions, such as stroke.”® Its structural validity
aligns with theoretical foundations, effectively measur-
ing self-care maintenance, monitoring, and manage-
ment. The SC-CII-V4c also demonstrates adequate in-
ternal consistency and test-retest reliability across its 3
scales, reinforcing its relevance for diverse populations
overall. Hence, in this study, we expand knowledge
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on the applicability of this generic celf-care instrument  measure for patients with multiple chronic condi-
in postcardiac surgery patients. tions.3”*0 The 7-item Self-Care Maintenance scale as-
sesses behaviors related to health promotion and illness
management. The 5-item Self-Care Monitoring scale
Our aim was to evaluate the psychometric propertics of  assesses recognition of worsened conditions and signs
the SC-CII-V4c in Thai postcardiac surgery. Specifi- and symptoms. The 7-item Self-Care Management scale
cally, we assessed its structural validity, internal consis-  28sesses symptoms management behaviors. Items are
tency reliability, and measurement error. rated on a S-point ordinal scale. The Self-Care Mainte-

nance and Self-Care Monitoring scales ask, “How often

or routinely do you do the following?” with responses
Methods ranging from never to always. The Self-Care Manage-
ment scale asks, “How likely are you to use one of
these?” with responses ranging from not likely to very
This methodological research used a cross-sectional, likely. The Self-Care Management scale includes 2 items
single-center study in accordance with the STrengthen- with a score of 0 option: item 13 (“I did not recognize
ing the Reporting of OBservational studies in Epidemi- the symptom”) and item 19 (“I did not do anything to
ology guidelines.>® We collected data between April ~ MAnage symptoms”). Higher scores indicate better self-

Aim

Study Design

and August 2024. care, with theoretical scores of 4 and 5 representing ad-
] o equate self-care.”
Study Settings and Participants The Thai $§C-CII-Vé4c's validity and reliability have

Participants were enrolled using convenience sampling. been géstablished inzgatients with ge.nc?r.ic‘ chronic condi-
Inclusion criteria were as follows: (a) adults 18 years or tons’ and s'm‘)ke: Structural v:ahdity“ 18 support@ by
older, (b) postcardiac surgery for at least 3 m onths. and multifaced fit indices, although item allocation differs
() nonhospitalized patients attending follow-up at a from the .original US model. Particuiarly, in the S.df_
cardiac care clinic. Eligible participants included those (;are Maintenance scal?, health promotion-beha.v 1078
who underwent open or closed heart surgeries, such as (items 14 aj.nd 7) and illness-related behaviors {items
coronary arery bypass grafting, valve repair or replace- 5 ‘and 6) vgned. The Self-Care Management scale showed
ment, ventricular septal defect closure, and thoracic aneu- differences in autonomous behaviors (items 13-15 and 19)

rysm repair. All patients scheduled for follow-up in the  2nd consulting behaviors {items 16-18) compared with

cardiac care clinic who met the inclusion criteria were the US model. Internal consistency reliability was established

considered eligible. No additional exclusions were made with McDonald o (Self-Care Maintenance, 0.65-0.6 7

based on clinical or demographic characteristics, ensuting SelvffCare Management, 0.75-0.78) and composite fehH
a represcntative sample. ability (Self-Care Maintenance, 0.79-0.80; Self-Care

Management, 0.82-0.83). Cronbach o for the Self-Care
Monitoring scale (0.83-0.86) indicated good internal reli-
ability. Test-retest reliability was adequate for each scale,
with intraclass correlation coefficients from 0.76 to 0.90.

To meet factor analysis requirements, a targeted
sample size of 200 participants was chosen. Although
no universal standard exists, recommendations suggest
a range of 150 to 1000 participamts.35 Qur sample size
met the recommended maximum item-to-sample ratio  Participants Characteristics Form

of 1 per 20, ensuring robust psychometric evaluation. Participants were asked to complete a sociodemo-
The study was conducted at a tertiary referral and  graphic and clinical data form. Sociodemographic var-
_teaching 1 Thani Province, Thailand,  iables included age, gender, education, marital status,

one of the ficst public heaitl SEctor facilities te provide ad= griployment; and-rouschold ome~Clinical-data-its.

vanced cardiac care and surgery. Since 2005, approxi-  cluded details on cardiac conditions, cardiac surgery
mately 2740 cardiac surgeries have been performed, serv-  procedures, time since SUrgery, and comorbidities. An

ing patients across the southern region. According to the  investigator verified clinical data through electronic
hospital statistics report (unpublished, 2024), 1099 car-  medical records.

diac surgeries were completed between 2019 and 2024,

with annual cases ranging from 138 to 285. Data Collection

Measurements Data collection occurred during routine clinical visits
using a paper-and-pencil survey package. A research

Self-Care of Chronic liiness Inventory Yersion 4.c coordinator, a nurse from the cardiac outpatient clinic,

The 19-item SC-CII-V4c®® was translated and cross- identified eligible participants and asked about their in-
culturally adapted into Thai and successfully applied  terest in the study. The principal investigator and the
to populations with general chronic conditions2® and  first author (N.K.) provided informed consent and re-
stroke.?® It is widely recognized as a generic self-care search details. Survey completion was overseen by the
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principal investigator and 3 nurse research assistants,
all thoroughly briefed on the study protocol and field-
work procedures for data collection.

Ethical Considerations

Before data collection, approval was obtained from
both the institutional review board of Boromarajonani
College of Nursing Nakhonsithammarat ( approval no.
E-03/2567) and Suratthani Hospital, Thailand (approval
no. REC 67-0030). The study adhered to the Declaration
of Helsinki. Participants gave written consent before com-
pleting the survey. Ethical safeguards included secure data
handling, voluntary participation, the right to withdraw,
access to routme care, discussions of risk and benefits,
and confidentiality.

Data Analysis

Data analysis proceeded in 4 steps. First, descriptive sta-
tistics were generated for patient characteristics and item
scale descriptions, including frequencies (%), means, and
standard deviations (SDs). All items were normally distrib-
uted with skewness and kurtosis < [1.00.4! Although 15
outliers were identified using Mahalanobis distance, all were
retained to maintain a minimal sample size and avoid unsta-
ble estimates and reduced statistical power. Raw scores for
the 3 scales and overall SC-CII-Vdc were standardized to a
0-t0-100 scale for comparability. >

Second, we assessed the structural validity. Explor-
atory factor analysis was performed on the first split-
half subsample (n = 98) to identify factorial structure,
followed by confirmatory factor analysis on the full
sample (n = 200). This cross-validation procedure has
been applied in previous self-care measure studies.>**2
However, confirmatory factor analysis was not con-
ducted with the second split-half subsample (n = 102)
because of its small sample size. Given the normal dis-
tribution of items, we used the maximun likelihood es-
timator for both exploratory and confirmatory factor
analyses.™ We finalized the factorial structure through
exploratory factor analysis with varimax rotation,
retaining factors with an eigenvalues > 1.00. The
Kaiser-Meyer-Olkin of 0.60 and a significant Bartlett
test (P < .001) supported the suitability of the correla-
tion matrix for factor analysis.** The model fit for con-
firmatory factor analysis was assessed using multiface-
ted goodness-of-fit indices with the following minimal
threshold values.*57 Comparative fit index (CFI)
and Tucker-Lewis index (TLI} = 0.90 indicate accept-
able fit, with >0.95 considered excellent.*3* Root-
mean-square error of approximation (RMSEA) <
0.80 reflects adequate fit, whereas <0.05 indicates ex-
cellent fit, emphasizing the model's alignment with the
population covariance structure.’® In addition, the
values along with a nonrejection of the null hypothesis
in its 90% confidence interval (CI) and P > .05 farther

support model appropriateness. Similarly, standardized
root-mean-square residual (SRMR) < 0.80 js accept-
able, and <0.05 indicates a superior fit.*” We reported
the %~ test for completeness but did not use it for inter-
pretation because of its sensitivity to a large sample
size. 2’

Third, internal consistency reliability was assessed
using the full sample (n = 200), applying methods ap-
propriate to the scale's dimensional structures as de-
termined by the final first- or second-order factor
model. We used the global reliability index,*? including
McDonald ©’? and composite reliability.>* These coef-
ficients estimate the proportion of variance in observed
scores attributable to the underlying latent construet,
providing a more accurate reliabifity measure than
Cronbach a, particularly for multidimensiona] scales,
In addition, these methods account for model structures
that include residual covariance adjustment. Cronbach
o coefficient, although traditionally used for the unidi-
mensional scales,” was also reported for completeness
and ease of comparison with previous studies. Thus, we
present Cronbach o for each scale and overall instry-
ment. Al reliabilities were expected to exceed 0.70, in-
dicating acceptable relia bility.>*

Finally, measurement error was assessed using the
full sample (n = 200) through the standard error of
measurement and the smallest detectable change *¢
These approaches have been successfully applied by in-
vestigators evaluating relevant self-care measures. **
The standard error of measurement was calculated
using SD x (1 - reliability coefficient), where SD rep-
resents the reliability corresponding to Cronbach o.%¢ A
standard etror of measurement value lower than SD/2
suggests that the instrument is precise.’” The smallest
detectable change was determined by 1.96 x |
2 x SEM, where the smallest detectable change repre-
sents the minimum number of points on the SC-CII-
V4., which are considered clinically meaningful.’”

In addition, to evaluate the robustness of the psycho-
metric findings, a sensitive analysis was performed
using a reduced sample that excluded identified outlier
cases (n = 185). Exploratory factor analysis was con-
ducted on the first split-half subsample (n = 94),
whereas confirmatory factor analysis and internal reli-
ability were evaluated using the full sample (n = 185).

SPSS Statistics version 28.0 was used for the descriptive
statistics and exploratory factor analysis, and AMOS ver-
sion 24.0 was used for the confirmatory factor analysis.

Results
Participants Characteristics

The participants (n = 200} were predominantly adults youn-
ger than 65 years, with 52.5% men and 47.5% women
(Table 1), About one-third completed secondary school or
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M SDor
Characteristic Md {IQR} Frequency %
Age,y 56.09 + 11.66
Adults < 65y 149 74.5
Gender, men 105 52.5
Education
Primary school or lower 125 62.5
Secondary or high school 62 31.C
College or higher 13 6.5
Marital status
No spousal or never married 80 40.0
Spousal 120 60.0
Living arrangement
Alone 27 i35
With a small family 60 300
With a large family 113 £6.5
Work status
Hormemaker or 60 30.0
unempioyed
Working with 91 455
irregular income
Working with 4G 24.5
regular income
Household income
Insufficient to meet 83 415
end needs
Sufficient to meet 54 27.0
end needs
Comfortable to meet 63 315
end needs
Chronic diseases
Heart disease 200 100
Hypertension 99 495
Diabetes 57 28.5
Stroke 15 7.5
Chronic kidney disease 11 5%
Chironic respiratory disease 24 12.0
Chronic joint pain 12 6.0
Chronic liver disease 3 1.5
Cancer 7 35
No. chronic diseases, total 2{1,3)
No. chronic diseases =z 2 111 55.5
Duration since 18{12,27)

cardiac surgety, mo

Participants couid se%ect gorses m‘ chromc diseases Chromc

I RN
asthma.
Abbreviations: IGR, interquartile range; M, mean; Md, median.

higher, and worked with regular income. Two-thirds had
a spouse, lived with family, and had sufficient income.
Most had 2 chronic diseases, commonly hypertension
and diabetes. The average duration since cardiac surgery
was 18 months.

Items Descriptive

Table 2 presents item descriptives with all items nor-
mall}r distributed (skewness and kurtosis < 111).** Items
6 (Take prescribed medicines) and 12 {Monitor for

and SIgmﬁcant correlanons {n = O 48—0 77) (Tab]e 2). Con-
T e A —
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symptoms) met the expected score of 4.00 for adequate
self-care, whereas other items were near the theoretical
score. Trems 4 (Eat healthy foods) and 13 (Fow quickly did
you recognize it as a symptom) had the lowest scores. Mean
raw and standardized scores indicated adequate self-care
across domains: Self-Care Maintenance (26.31 = 5.35/35;
7518 = 15.29/100), Self-Care Monitoring {19.26 = 3.74/
28; 77.04 + 14.98/100), Self-Care Management (25.73 =
5.12/35; 73.36 = 14.45/100), and overall SC-CII-V4.c
(71.30 = 12.39/95; 75.19 = 12.96/100}.

Structural Validity

Factor loadings from exploratory and confirmatory factor
analyses are shown in Table 2, with fit indices for structural
testing of each scale in Table 3. Simultaneous model testing
results are illustrated in the Figure, with further details
in Appendixes A to D (hetp/links.fww.com/JCN/A3S56).

Self-Care Maintenance Scale

Exploratory factor analysis on the split-half subsample
(n = 98) revealed a 1-factor structure, with satisfactory
model adequacy (Kaiser-Meyer-Olkin, 0.83; Bartlett
P < .001), explaining 48.51% of the variance. Items
had moderate to high factor loadings (0.62-0.78) and
significant correlations (#* = 0.39-0.61) (Table 2}. Con-
firmatory factor analysis on the full sample {n = 200)
initially showed inadequate fit (Table 3, Model A1), re-
quiring residual covariances adjustment (items 1 and 2,
3 and $, and § and 6). The modification model showed
good fit: x (11, n = 200) = 20.29, P < .041, CFl = 0.28,
TLI = 0.97, RMSEA = 0.06 (90% CI, 0.01-0.10},
P = 254, and SRMR = 0.03. Factors loadings ranged
from 0.56 to 0.77 (Appendix A, http:/links.Iww.com/
JCN/A356).

Self-Care Monitoring Scale

Exploratory factor analysis on the split-half subsample
(n = 98) identified a 1-factor structure, with satisfactory
model adequacy (Kaiser-Meyer-Olkin, 0.81; Bartlett
P < .001), explaining 62.31% of the variance. Items dem-
onstrated moderate to high factor loadings (0.69-0.87)

showed good fit, except for RMSEA (Table 3 Model B1).
Adjusting residual covanances (items 8 and 9) improve the
model to a perfect fit: x*4, n = 200) = 5.56, P < 234,
CFI = 0.99, TLI = 0.99, RMSEA = 0.04 (90% (I,
0.00-0.12), P = 458, and SRMR = 0.02. Factor loadings
ranged from 0.68 to 0.92 (Appendix B, http:/links.lww.
com/JCN/A356).

Self-Care Management Scale

Exploratory factor analysis on the split-half subsample
(n = 98) identified a 2-factor structure with adequacy
data (Kaiser-Meyer-Olkin, 0.78; Bartlett P < .001},
explaining 67.2% of the variance—36.3% from the
Autonomous dimension (items 14-17} and 30.7%

Copyright © 2025 Wolters Kiuwer Health, Inc. Unauthorized reproduction of this article is prohibited,
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Exploratory
Factor Confirmatory
t\nnihgrsal)s Fac}:zzl\zrl\)a(\ll)y sis Itern-Total

Self-Care of Chronic lllness — - Corrected
Inventory Version 4.c Loadings n? Loadings  Correlation M=+5D Skewness Kurtosis
Self-Care Maintenance scale

1. Make sure to get enough sleep. 067 045 0.70 0.64 356+£1.10 -033 -0.77

2. Try to avoid getting sick (eg, get vaccinated, 071 050 0.77 0.70 387097 087 0.67

wash your hands, wear a mask, maintain
distance from sick people, practice
social distancing),
3. Exert enargy on daily activities or exercise (eg, 062 039 0.64 0.60 375£1.06 -052 ~0.44
take a brisk walk, use the stairs, do housework,
work, gardening, sport, physical rehabilitation),
4. Eat healthy foods, a disease-specific diet, or 075 0.56 0.73 0.65 346+£1.04 -028 -0.47
avoid certain foods (eg, eating vegetables, fruits,
sugar, and low-salt and low-fat food).

5. Make appointments for routine or regular 0.78  0.61 0.61 0.66 3.88+099 -069 -0.03
healthcare.
b. Take prescribed medicines without missing 067 045 0.56 0.56 401094 081 0.31

a dose and follow time schedules (for
oral, injection, inhafer, or external usage).
7. Mindful relaxation, being aware of stress 064 041 0.72 0.63 380+ 108 =075 -0.08

or overthinking {eg, meditation, yoga, music,
recreational activities, doing good things,
praying, religious ceremony, consulting others,
accepting things as they are)

Seif-Care Monitoring scale

8. Monitor whether your physical, emotional, 069 048 0.73 0.74 3.70£087 -065 0.42
or cognitive conditions are out of the ordinary.

9. Monitor for medication side effects 082 067 0.77 0.77 385+0980 ~068 0.58
(oral, injection, or inhaier usage).

10. Pay attention to changes in how you feel your 087 077 0.92 0.82 383+£083 044 0.23

symptoms occurred as weil as the worsening
of physical, emational, or cognitive conditions.

11. Monitor whether you tire more than usual 083 070 0.86 0.77 3.88+087 075 0.75
deing normal activities,
12. Monitor for symptoms. 0.69 048 0.68 0.65 401094 -089 0.54

Self-Care Management scale
Autonomous behavior dimension
14. Change what you eat or drink to make the 054 041 0.76 0.69 359+096 -0.31 ~0.57
symptoms decrease or go away {eg, reduce
salt, restrict water and drinks, change food,
restrict sugar),
15. Change your activity level (g, slow 065 048 0.76 0.69 349107 -044 -0.41
down, rest),
16. Take medicine to make the symptoms 092 091 0.71 0.69 380+086 034 -0.49
decrease or go away.
17. Talk to your healthcare provider (doctor/ 085 079 0.78 0.70 3.77+£092 -040 -0.45
nurse) about your symptoms at the next
follow-up.
Consuitation behavior dimension
13. The last time you had a symptom, how 059 046 0.66 0.55 346104 ~0.16 ~0.56
quickly did you recognize it as a symptom
of your health condition?

18. Contact your healthcare provider (doctor/ 073 062 0.78 0.65 384+096 -066 0,14
nurse) for guidance or go to your hospital
ot clinic.

15. Think of a treatment you used the last time  0.97 0.98 0.84 0.62 381093 041 -0.36

you had symptoms, Did the treatment you
used to make your symptems better?

Exploratory factor analysis was performed using the first spifit-half subsample (n = 98), whereas coni ratory factor analysis and item analysis wera conducted
on the full sample (N = 200). Factor loadings for confirmatory factor analysis of each scale were obtained from their respective finaf specified models,
Abbreviations: M, mean; n?, communalities,

Copyright ©@ 2025 Wolters Kluwer Heaith, Inc. Unauthorized reproduction of this article is prohibited.,
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¥2 Test Goodness of Fit

Model x2 df P CMIN/df CFH  TLIL RMSEA 90% Cl P SRMIR
Self-Care Maintenance scale (N = 200)
Model A1: unspecified 8459 14 <001 6.04 0.87 081 0.15 0.12-0.19 <001 0.06

Model A2: specified
Self-Care Monitoring scale (N = 200)
Madel B1: unspecified 29.75 5 <001
Model B2: specified 5.56 4 234
Self-Care Management scale (N = 200}

2029 1 041

Madel C1: unspecified, first-order 85.04 13 <0

Model C2; specified, first-order 19.82 g9 019

Model C3: specified, second-order 19.82 9 019
SC-ClI-Vac (N = 200)

Madel D1: unspecified, first order 468.03 145 <.001

Maodel D2: Specified, first-order 333.25 141 <.001

Model D3: Spedified, second-order 338.21 145 <001

1.84 0.98 097 0.06 0.01-0.10 254 0.03

5.95 086 092 0.15
1.39 093 099 0.04

0.10-0.21 001 0.03
0.00-0.12 458 0.02

6.54 090 0.84 0.16
2,20 098 096 0.07
2.20 098 0.96 0.07

0.13-0.20 <00O? 0.05
0.03-0.12 143 0.03
0.03-6.12 143 0.03

3.20 0.86 0.83 0.10 0.09-C.1% <001 0.06
2.36 091 0.20 0.08 0.07-0.09 <001 005
2.33 091 0.90 0.08 0.07-0.09 <001 0.06

Models C3 and D3 are second-order hierarchical factor analyses. Despite providing ¥2 statistics and P values, they were net used for medel interpretation,

considering their appropriateness for large sample sizes.

Abbreviations: CF, comparative fit index; Cl, corfidence interval; CMIN/, minimum discrepancy per degree of freedom; RMSEA, root-mean-sauare error of
approximation; SC-ClV4, ¢, Seff-Care of Chronic Iiness Inventory Version 4.¢; SRMR, standardized root-mean-square residual; TLI, Tucker-Lewds index.

from the Consultation dimension (items 13, 18, and
19). This allocation differed from previous US and Thai
models.”*¢ Item loadings were moderate to high
(0.54-0.97) and significant correlations {(#* = 0.41-0.98)
(Table 2). Confirmatory factor analysis on the full sample
{n =200) initially produced a poor model fit (Table 3, Model
Cl), requiring residual covariance adjustments between
items 14 and 15, items 15 and 16, items 16 and 17, and
iterns 16 and 13. Afrer these modifications, the model dem-
onstrated good fit (Table 3, Model C2). The 2 dimensions
were positively correlated at 0.71, and a second-order factor
analysis also demonstrated a good fit with stable oadings
(0.66~0.84) (Table 3, Model C3; Appendix C, http:/links.
lww.com/JCN/A356).

Simultaneous Model of Chronic lliness Self-Care

A simultaneous model tested all 19-item SC-CI-V4c across
Self-Care Maintenance (1-factor), Selt-Care Monitoring (1-
factor), and Self-Care Management (2-factor) scales. The ini-
tial model showed poor fit (Table 3, Model D1), which i

proved after adjusting 5 residual covariances (items 4 and
14, 5 and 6, 12 and 18, 14 and 15, and 15 and 17}:
¥*(141, n=200) = 333.25, P <.001, CFl= 0.91, T1.L = 0.90,
RMSEA = 0.08 (90% CI, 0.07-0.09), P < .001, and
SRMR = 0.05. All items showed moderate to high factor
loadings (0.57-0.88), and the 4 constructs were positively
correlated (0.59--0.62). The second-order factor model pro-
duced adequate fit (Table 3, Model D3}, comparable with
the first-order factor model. However, the standardized esti-
mate and residual variances of the Self-Care Management
scale slightly exceeded 1.00, indicating possible overfitting,
Therefore, the second-order model was partially supported
{Figure). Detailed models are presented in Appendix D
{hetp:/links.lww.com/JCN/A356).

SN

Scale Internal Consistency Reliability and
Item Analysis

Internal reliability and item analysis were performed on
the full sample (n = 200}, The Self-Care Maintenance
scale demonstrated adequate reliability (o = 0.86).
Given the covariances between 3 pairs of residuals,
global reliability index estimates were also satisfactory
{0 = 0.86; composite reliability, 0.85). All items had ad-
equate discrimination, with an item-to-total corrected
correlation ranging from 0.56 to 0.70. Deleting any
item did not significantly affect the o coefficients, which
ranged from .83 to .85,

The Self-Care Monitoring scale demonstrated adequate
reliability (o0 = .90). Given the covariances between 1 pair
of residuals, global reliability index estimates were also satis-
factory {® = 0.90; composite reliability, 0.89}. All items had
adequate discrimination, with itern-total cosrected correla-
tions ranging from 0.65 to 0.82. Deleting any item did not
significantly_affect the o coetficients, which ranged from
86 to 90.

The Self-Care Management scale, being multidimen-
sional, had adequate reliability (o = 0.87; composite reli-
ability, 0.90). For completeness and comparison, the o co-
efficients were estimated, resulting in adequate reliability
across the Self-Care Maintenance scale (o = .87), Autono-
mous behavior {& = .87), and Consultation behavior
{o = .79). All items had adequate discrimination, with
item-total corrected correlations ranging from 0.55 to
0.70. Deleting any item did not significantly affect the o
coefficients, which ranged from .85 to .87.

The overall SC-CII-V4¢ demonstrated excellent reli-
ability across all indices (o = .93, © = 0.93; composite
reliability, 0.92).

Copyright © 2025 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
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FIGURE. Final specified second-order factor structural model
of the simultaneons Self-Care of Chronic Ilness Inventory
Version 4.c (SC-CII-V4c) for Thai postcardiac surgery. Model
fit: x2(145, n = 200) = 338.21, P < .001, comparative fit in-
dex (CFI) = 0.91, Tucker-Lewis index(TLI) = 0.90, root-
megn-square error of approximation = 0.08 (90% confidence
interval, 0.07-0.09), (RMSEA) P < .001, and standardized
root-mean-square residual (SRMR) = 0.06.

Measurement Error

For the full sample (n = 200), the smallest detectable change
and SD/2 were 1.96 and 2.67 for the Self-Care Maintenance
scale, 1.18 and 1.87 for the Self-Care Monitoring scale, 1.81
and 2.56 for the Self-Care Management scale, and 3.20 and
6.19 for the overall SC-CII-V4c, respectively. These mea-
sures were considered adequate. The smallest detectable
change scores were 3.88 for the Self-Care Maintenance
scale, 3.01 for the Self-Care Monitoring scale, 3.73 for the
Self-Care Management scale, and 4.96 for the overall SC-
Cll-V4c. These coefficients highlight the thresholds for
meaningful change at scale and overall instrument levels.

Sensitivity Analysis

Data analysis excluding outlier cases (n = 185) demon-
strated structural validity and internal reliability com-
parable with results obtained from the original sample
(n = 200} that included outliers {see Appendixes E-I,
hetpe/flinks.lww.com/JCN/A356).

The Self-Care Maintenance scale demonstrated a 1-
factor structure in the exploratory factor analysis (n = 94),
with satisfactory model adequacy (Kaiser-Meyer-Olkin,
0.83; Bartlett P < .001), explaining 47.02% of the vari-
ance. The final specified confirmatory model demon-
strated excellent fit and moderate to high factor loadings
(Appendix F, http:/links.lww.com/JCIN/A356). Internal
consistency reliability was adequate (o0 = .86, o = 0.86;
composite reliability, 0.85). All items demonstrated adequate

discrimination (item-total correlations = 0.55-0.69),
and item deletion had minimal impact on Cronbach o
(0.83-0.85).

The Self-Care Monitoring scale demonstrated a 1-
factor structure in the exploratory factor analysis
{n = 94), with good data adequacy (Kaiser-Meyer-
Olkin, 0.81; Bartlett P < .001), explaining 61.94% of
the variance. The final confirmatory model showed excellent
fit with moderate to high factor loadings (Appendix G,
http:/links.lww.com/JCN/A356). Internal consistency reli-
ability was adequate (¢ = .89, o = 0.89; composite reliability,
0.88). All items showed adequate discrimination {item-total
correlations = 0.64-0.81), and item deletion had minimal ef-
fect on Cronbach o (0.85-0.89).

The Self-Care Management scale demonstrated a 2-
factor structure in the exploratory factor analysis
(n = 94), with good data adequacy data (Kaiser-Meyer-
Olkin, 0.81; Bartlett P < .001), explaining 66.70% of the
variance—36.48% from the Autonomous dimension and
30.22% from the Consultation dimension. The final con-
firmatory model showed excellent fit with moderate to
high factor loadings (Appendix H, http:/inks.lww.com/
JON/A356). Internal consistency was adequate for the
overall scale (o = .87, ® = 0.86; composite reliability,
0.90), the Autonomous dimension (o = .87, & = 0.87; com-
posite reliability, 0.83), and the Consultation dimension
{0 =.79, o = 0.78; composite reliability, 0.80). All items
showed adequate discrimination (item-total correlations,
0.64-0.81), and item deletion had minimal effect on
Cronbach o (0.84-0.86).

The structural validity of the final simultaneous self-
care model (n = 185) was supported by adequate fit in-
dices in the first-order factor analysis. However, in the
second-order model, the standardized estimate and re-
sidual variances for the Self-Care Management scale
slightly exceeded 1.00, suggesting potential overfitting.
Thus, the second-order model was only partially sup-
ported, consistent with findings from the original sam-
ple of 200 (Appendix 1, http:/links.lww.com/JCN/
A356). The overall internal consistency reliability of
the SC-CII-V4.c was excellent {o = .93, © = (.93; com-
posite reliability, 0.92).

Overall, the structural validity and internal reliabil-
ity of the full SC-CII-V4c¢ and its scales were robust in
this population, with consistent results regardless of
whether outliers were included or excluded from the
analysis.

Discussion

In this methodological, cross-sectional study, we evalu-
ated the psychometric properties of the SC-CH-V4c in
Thai postcardiac surgery. Findings support its struc-
tural validity, internal consistency, and precision. To
our knowledge, this is the first study to explore its ap-
plicability in this population, offering new insights.
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Our results highlight the instrument could be broadly
useful for assessing self-care in post—cardiac surgery
patients.

The structural testing of the SC-CII-V4¢ provided
new insights into its theoretical construct and item
structure across scales, enhancing understanding of its
dimensionality and application in diverse patient popu-
lations. Although the Self-Care Maintenance scale has
shown multidimensionality in previous models for patients
with nonspecific conditions™27384%38 and stroke,” it
demonstrated unidimensionality in patients post cardiac
surgery, similar to findings in Albanian older adults with
multiple chronic conditions.” ? This unidimensional struc-
ture was also noted in the Self-Care of Heart Failure Index
among Nepali.®® These patterns suggest that, in certain
populations, self-care maintenance may align more cohe-
sively. This contrasts with the multidimensional structures
observed in heart disease-specific self-care measures sach
as the Self-Care of Coronary Heatt Disease Invento 6162
and the Self-Care of Heart Failure Index.!>"'® This suggests
that Thai postcardiac surgery integrates both health-
promoting and illness-related behaviors as a unique form
of health maintenance. Furthermore, structural modeling re-
vealed that patients often simultaneously engage m multiple
self-care behaviors. For example, adherence to routine
healthcare appointments correlated strongly with taking
prescribed medications, both reflecting illness-related behav-
jor, whereas getting enough sleep and avoiding illness
reflected health-promotion behaviors. Physical activity was
also linked to attending routine appointments, emphasizing
the overlap between health promotion and illness manage-
rnent domains. These findings support the theotetical model
that effective chronic illness self-care behaviors are per-
formed cohesively to maintain health status and manage ill-
ness, aligning with previous psychometric evaluation of
this instrument,>> 25388 and other heart disease self-
care measures, 16222

The Self-Care Monitoring scale demonstrated a
good fit within a unidimensional construct, suggesting
streamlined and cohesive monitoring behaviors. This
may reflect the focused self-care required during post-
surgical recovery, where patients prioritize monitoring

The SC-CH in Postcardiac Surgery 9

Structural testing of the Self-Care Management scale
supported a bidimensional model,>*25*%** indicating
that self-care management can be categorized into 2 re-
lated dimensions. However, the items for Autonomous
and Consulration behaviors in this population differed
from previous US> and Thai*®** models. Autonomous
behavior reflected independent symptom management,
such as adjusting diet, activity levels, medications, and
communicating symptoms to healthcare providers.
Consultation behavior imvolved seeking professional
advice, including recognizing symptoms, contacting
healthcare providers, and evaluating symptom remedies.
Surprisingly, symptom recognition (item 13) and reme-
dies (item 19) were part of the Consultation dimension,
reflecting cultural diversity and variations in discase-
specific self-care practices, 267 8 Patients with generic
chronic conditions in Thailand*® and elsewhere,”>*® as
well as Thai with stroke,” often manage symptoms au-
tonomously. However, Thai postcardiac surgery may
have more frequent concerns about complications and
medication adverse effects, prompting them to seck pro-
fessional guidance. These consultation behaviors could
develop pre and post surgery as part of long-term heart
disease management, emphasizing the need for accessible
clinicians. Similar to self-care maintenance and monitor-
ing, Thai postcardiac surgery often perform management
behaviors simultaneously, as seen in correlations within
and between the Autonomous and Consultation di-
mensions. For example, those adjusting dietary and
fluid intake often modified physical activity, suggesting
an integrated approach to symptom management in
daily routines,2* 283838

Structural testing of the simultaneous model sup-
ports the generalizability of the SC-CII-V4c in Thai
postcardiac surgery. The 3 scales showed a good fit
with the first-order factor model, whereas the second-
order model showed borderline overfit, remaming
within acceptable limits. Both models align with the
theoretical foundation™ and evidence.>*¢*® Compre-
hensive self-care was effectively explained by these 3
core constructs, emphasizing the multidimensional na-
ture of self-care behaviors in maintaining health, moni-

early symptoms of complications and health changes
specific to heart diseases.'® Similar to self-care mainte-
nance, patients often perform multiple monitoring be-
haviors simultaneously, such as monitoring health con-
ditions and medication adverse effects. This intercon-
nectedness reinforces effective self-care by enabling
early detection of illness changes and potential
complications.’*®? The unidimensional self-care moni-
toring model in this population aligns with previous
testing of this instrument® 25?8 and heart disease
self-care measures.! 14?2 The simplicity of this scale
may enhance patient engagement and the implementa-
tion of self-care monitoring strategies for effective ill-
ness management.

toring conditions, and managing symptoms. lLhesc
findings also expand the understanding of the applica-
tion of the SC-CII-V4c, particularly regarding the Self-
Care Maintenance and Self-Care Management scales,
highlighting the need for further refinement to ensure
the constructs accurately reflect self-care behaviors
specific conditions, such as postcardiac surgery.

Fach scale and the overall SC-CII-V4c demonstrated
strong internal consistency across multiple reliability
metrics.>¥** All items showed satisfactory discrimina-
tion and positive interitem correlations, indicating co-
hesive item performance. This supports the reliability
of the SC-CII-V4c in capturing self-care behaviors
among Thai post cardiac surgery. The robust reliability
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What's New and lmﬁortanf

B The structural validity, internal consistency, and 11 <
predision of the Self-Care of Chronic liiness Version 4c:
are robust inr postcardiac surgery patients; confirming its.
reliability as a tool for assessing self-cargin
this population... - JE R S R

B Cross-cultural differences were highiighted, as the. . -
Self-Care Maintenance scale is perceived asa . '
- unidimensional construct in this Thai population. . -
- B fterns from the Self-Care Management scale's R
© Autonomous and Consultation dimensions show -
variations from the original US and previous
Thai models; . B S )

aligns with previous testing of this nstrument among
patients with generic chronic conditions. 2”388 Inter.
estingly, although the Self-Care Maintenance scale
had only borderline acceptable reliability in previous
US* and Thai? contexts, it demonstrated stronger re-
liability in this population, also surpassing previous
findings in Thai stroke studies.*® This suggests a more
consistent measurement of self-care maintenance in this
specific condition. Overall, the SC-CIL-V4c is a reliable
instrument with internal consistency comparable with
existing heart disease self-care measures, 1 16-22:60-62

Furthermore, the instrument demonstrated strong
precision across all 3 scales, 2 dimensions of Self-Care
Management, and the full SC-CII-V4c, as indicated by
standard error of measurement values below SD/2. This
finding provided novel nsights into the instrument's
measurement accuracy. The small detectable change
of 4.96 for the overall instrument reflects the minimum
change required to represent a clinically meaningful dif-
ference, highlighting the scale's sensitivity in detecting
real improvements or declines in self-care. *2 The capac-
ity to identify subtle yer significant changes is essential
for evaluating interventions and guiding patients in im-
proving their self-care.

Practice Implications

Clinicians can use the SC-CII-V4c to assess self-care in
postcardiac surgery patients, identifying areas for im-
provement. Particularly, patients in this study demon-
strated lower scores in behaviors such as sleep, diet,
physical activity, and symptom recognition. This helps
develop tailored interventions to promote health-
promoting behaviors, improve symptom monitoring,
and enhance symptom management.5* The Consulta-
tion dimension of the Self-Care Management domain
reflects cultural and illness-related influences,* offering
insights for culturally sensitive support. Incorporating
mobile and digital health technologies into cardiovas-
cular care can further support self-care by enhancing
patient-clinician communication.5*%¢ Health applica-
tions can offer real-time feedback, reminders, and edu-

cational resources, empowering patients to take a more
active role in symptom management and improving
health outcomes.®+6¢

Research Implications

Investigators can confidently use this reliable and valid in-
strument in future studies to assess comprehensive self-
care domains, identfy areas needing intervention, and
track change over time. Furthermore, the psychometric
properties of the SC-CII-V4c support its potential use in
clinical trials to gunide tailored self-care interventions for
patients recovering from cardiac surgery and health out-
comes. However, further research is needed to validate
its validity and reliability through pilot testing, test-retest
reliability, and application across multiple settings.

Limitations

The lack of a pilot study limits the validation of
context-specific adaptations. In addition, test-retest re-
liability could not be provided because of follow-up
challenges, with only 10 of 60 targeted participants
completing the second survey. Without this evaluation,
the stability of the measure cannot be confirmed. Using
a convenience sample from a single setting limits the
generalizability to broader healthcare environments.

Conclusions

The SC-CII-V4¢ demonstrated robust structural valid-
ity, internal consistency, and precision in postcardiac
surgery patients, making it valuable for research and
practice. The study revealed cross-cultural nuance, with
differences in the Self-Care Maintenance and Self-Care
Management models compared with previous US and
Thai models. Further research is needed for enhanced
validation, including pilot testing, test-retest reliability,
and cross-setting application.
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