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Abstract

Background: Self-care refers to behaviors that individuals adopt to prevent or maintain

the stability of an illness (self-care maintenance), to monitor signs and symptoms (self-care
monitoring), and to respond to signs and symptoms of an illness exacerbation (self-care
management). A generic measure of self-care, the Self-Care of Chronic IlIness Inventory, based on
the Theory of Self-Care of Chronic IlIness, was developed for use in individuals with any number
and type of chronic conditions.

Obijective: The current study investigated the measurement equivalence of the Self-Care of
Chronic IlIness Inventory in individuals from three different cultural groups. We were interested
in determining if Italians, Swedes, and Americans interpret the measure in a conceptually similar
way.

Methods: This cross-sectional study enrolled 1629 patients, 784 recruited in Italy, 438 in Sweden
and 407 in the United States. Self-care (self-care maintenance, self-care monitoring and self-care
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management) was measured with the Self-Care of Chronic IlIness Inventory. A multi-group
confirmatory factor analytic approach was used to assess the equivalence of the measures across
the three countries. Configural, metric, scalar and strict invariance were tested through a series of
nested models where increasingly stringent equality constraints were posited.

Results: Participants were mostly males (56.3%), older adults (69.8%) and had at least two
chronic conditions. Results indicated that three out of four measurement equivalence levels were
partially or totally supported in all three of the Self-Care of Chronic IlIiness Inventory scales. The
partial scalar invariance level was reached for self-care maintenance [/1/2(50) =63.495, p=0.095;
RMSEA =0.022, p=0.999, 90% CI = 0.000 0.038; CFI = 0.981; TLI =0.977; SRMR = 0.036],
self-care monitoring [/1/2(22) =28.770, p=0.095; RMSEA = 0.024, p=0.978, 90% CI = 0.000
0.046; CFI = 0.996; TLI = 0.995; SRMR = 0.054], and self-care management [/1/2(51) =91.334,p
=0.001; RMSEA =0.048, p=0.576, 90% CI = 0.031 0.063; CFI = 0.949; TLI = 0.937; SRMR =
0.047] scales.

Conclusions: These findings suggest that patients in the three countries used an identical
cognitive framework or mental model when responding and used the 1-5 Likert response scale in
an almost identical way, almost without bias. In spite of sociocultural differences, patients in these
countries seem to share the same fundamental view of self-care. The results of the Self-Care of
Chronic IlIness Inventory will be comparable in these countries.

Keywords

Chronic illness; Cross-cultural comparison; Measurement invariance; Psychometrics; Self Care;
Validity

1. Introduction

Chronic, non-communicable illnesses, such as cardiovascular disease, cancer, and diabetes,
are highly prevalent across both developed and developing countries, accounting for about
60% of all deaths (Mendis et al., 2015; World Health Organization, 2011). Managing

such illnesses requires mastering self-care. The Middle Range Theory of Self-Care of
Chronic IlIness (Riegel et al., 2012) provided the framework for the original instrument.
According to that theory, self-care involves a process of self-care maintenance, monitoring,
and management. The Self-Care of Chronic IlIness Inventory (SC-CII) was designed to
measures each of these self-care processes.

Assessment of this mastery is typically judged using self-report instruments. We have
developed several self-report measures of self-care, which have been translated into many
languages (Ausili et al., 2017; Jaarsma et al., 2013; Matarese et al., 2019; Riegel et al.,

2016, 2009; Sedlar et al., 2017; Vellone et al., 2013). The benefit of translations is that
self-care behaviors of patients can be compared across different countries and cultural
groups. However, cultural beliefs may influence the manner in which instrument items are
interpreted, so cross-cultural validation of health measures is needed to ensure the validity of
rating scales (Cano and Hobart, 2011).
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1.1. Background

Cross-cultural differences exist in values, expectations, nuances of meanings, attitudes,
language, settings, and perceptions of individuals (Saint Arnault, 2018). People in some
cultural groups may be unfamiliar with terms and the conceptual meaning being measured
in a self-report instrument (Chen, 2008). Together these issues call into question our
assumption that an instrument that is valid in one cultural group can be translated and

used in another. Although self-care measures have been extensively studied in recent years,
we know of only one prior study of self-care measurement invariance (Ausili et al., 2019).

The growing trend of translating and validating existing instruments is based on a critical
assumption that standardized and validated measures are sufficient to allow comparison of
results across countries and cultural groups. If that assumption holds true, then the results
of such studies are considered valid and their interpretations across cultural groups are
meaningful. However, just because an instrument is valid in one cultural group does not
mean that the results can be compared to those from another cultural group (Beaton et al.,
2000; Reichenheim and Moraes, 2007). When outcomes from different cultural groups are
compared, investigators and clinicians are left wondering if differences reflect true group
differences or measurement issues. If measures are found to be comparable across groups,
then meaningful comparisons can be made. Assessing measurement invariance allows users
to determine if the content, semantic, and technical equivalence of research instruments
used to assess patients’ health in their own cultural context are valid (Epstein et al., 2015;
Gjersing et al., 2010; Squires et al., 2013).

1.2. Aim
The study aim was to investigate the measurement equivalence of the Self-Care of Chronic
IlIness Inventory (SC-CII) in individuals from three different cultural groups from Italy,
Sweden and the United States (US).

2. Method

2.1. Data sources

Data on self-care were gathered in three cultural groups — Italy, Sweden, and the United
States — using a generic measure of self-care (Riegel et al., 2018) that was developed based
on the Theory of Self-Care of Chronic IlIness (Riegel et al., 2012). This generic measure,
the SC-CII (pronounced “sky™), was designed for use in individuals with any number

and type of chronic conditions. The SC-CII measures self-care defined as a naturalistic
decision-making process involving health promoting practices and illness management that
include self-care maintenance, self-care monitoring, and self-care management (Riegel et
al., 2012). Self-care maintenance reflects primarily health promoting and maintenance
behaviors such as exercise and taking medication as prescribed. Self-care monitoring
involves checking oneself for changes in signs and symptoms. Self-care management
reflects the response to changes in signs or symptoms when and if they occur (e.g. adjusting
diet or medication based on detection and interpretation of symptoms). The three concepts —
self-care maintenance, monitoring, and management — are closely related and thought to be
mastered in sequence in many chronically ill individuals.

Int J Nurs Stud. Author manuscript; available in PMC 2021 August 30.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

De Maria et al.

Page 4

The 20-items of the SC-CII are divided among three separate scales measuring the three
behavioral processes: self-care maintenance, monitoring and management. The 8-item Self-
Care Maintenance scale had two factors: illness related and health promoting behavior. The
5-item Self-Care Monitoring scale had a single factor. The 7-item Self-Care Management
scale had two factors: Autonomous and Consulting Behavior. Initial psychometric testing
revealed content validity and adequate reliability of the three scales (Riegel et al., 2018).
Based on this testing, we suggested further testing in diverse populations. The testing
reported in this article was done in five multicenter studies conducted in the three countries.
All of the studies used cross-sectional methods because our goal was to test psychometric
properties, not to assess change over time.

2.2. Study population

Italian data.—Three Italian datasets were used for this study. The first dataset was
obtained from a multicenter cross-sectional study aimed at measuring the psychometrics
properties of the SC-CII in Italian outpatients and inpatients recruited in Southern and
Central Italy. Patient inclusion criteria were aged 18 years and over, and suffering from

heart failure (HF), chronic obstructive pulmonary disease (COPD), type | or type 1l Diabetes
mellitus (DM), or Parkinson’s disease for at least a year. Patients with a confirmed diagnosis
of dementia were excluded. The second dataset was from a cross-sectional study conducted
to assess outcomes associated with self-care in outpatients with type 2 DM enrolled in
Northern Italy (Ausili et al., 2017). In this study, patients 18 years of age and older and

with a confirmed diagnosis of type 2 DM were recruited. Those with documented cognitive
impairment and severe illiteracy (i.e. completely not able to answer the study questionnaires)
were excluded (Ausili et al., 2017). The third dataset was baseline data of a longitudinal
study conducted to assess self-care in inpatients and outpatients with chronic conditions and
their family caregivers enrolled in Southern and Central Italy (De Maria et al., 2018). The
patient inclusion criteria were age 65 years and older, a diagnosis of DM, COPD, or HF and
at least one other chronic illness, and ability to provide informed consent. Exclusion criteria
were a diagnosis of cancer or dementia (De Maria et al., 2018). The total Italian sample
included 784 patients with chronic diseases.

Swedish data.—The data came from a cross-sectional study with a consecutive sampling
of more than 1000 participants, conducted to describe continuity of care and self-care in
cardiac patients following an unplanned hospitalization. Inclusion criteria for this analysis
specified inclusion of all patients with a cardiac diagnosis (e.g., HF, arrhythmia, angina) plus
at least one additional comorbid illness. Exclusion criteria were dementia or inability to read
and write in Swedish. Six to eight weeks after discharge from the hospital, study participants
were mailed a survey packet, which included the SC-CII to measure self-care behaviors. In
total, 438 Swedes contributed data to this analysis.

US data.—The participants from the original psychometric testing of the SC-CII were used
in the current analysis (Riegel et al., 2018). These cross-sectional data were collected at
inpatient and outpatient settings at five sites in the United States. An additional 19 patients
were recruited through ResearchMatch.org, an electronic, web-based registry supported by
the US National Institutes of Health where people volunteer to participate in research

Int J Nurs Stud. Author manuscript; available in PMC 2021 August 30.


http://ResearchMatch.org

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

De Maria et al.

Page 5

studies. Inclusion criteria were adults over age 18 years with a chronic condition. Exclusion
criteria were dementia or inability to read and write in English. Overall, the US sample
included 407 adults with predominately hypertension, HF, DM and/or arthritis (Riegel et al.,
2018).

2.3. Data collection

The primary data on self-care were collected using the self-report survey. Additional clinical
and descriptive data were collected from the medical records, by interview or by self-report.
When data were collected in person, patients presenting vision or functional impairments
that precluded independent questionnaire completion were assisted by trained research
assistants if they otherwise met inclusion criteria.

2.4. Measurements

Patients’ sociodemographic characteristics, including age, gender, education level,
occupation, and marital status, were collected. Clinical data collected included years from
the first diagnosed chronic condition and the number of chronic diseases.

The SC-CII was originally drafted in English, so the Italian and Swedish versions were
translated and back-translated following the Principles of Good Practice for the Translation
and Cultural Adaptation Process for Patient-Reported Outcomes (PRO) Measures (Wild et
al., 2005). The Italian version was pilot tested for clarity and comprehensibility in a sample
of 30 chronically ill patients. For the Swedish version, interpretation, comprehension and
cultural relevance was checked using cognitive interviewing techniques in five outpatients
recruited from a heart failure clinic. Based on the patients’ suggestions, minor editing
changes were made in both translated versions. All of these minor edits were reviewed and
approved by the authors of the original instrument.

2.5. Ethical considerations

This research was conducted according to the principles of the Declaration of Helsinki and
in accordance with the Medical Research Involving Human Subjects Act of the country
where the data were collected. Authorization was obtained from the Institutional Review
Boards or the regional ethical committee of participating centers in Italy, Sweden and the
US. The SC-CII was completed by study participants after providing informed consent.

2.6. Statistical analyses

Descriptive statistics (i.e. means, standard deviations, percentages) were used to describe
the sociodemographic characteristics of the samples and the study variables. Measurement
equivalence (ME) was used to determine whether the interpretation of the measured
constructs was conceptually similar in the different cultures. We used the framework
developed by Meredith (1993) to test ME, implemented via Multiple Group Confirmatory
Factor Analysis (MG-CFA) (Bollen, 1989). Meredith’s framework specifies four different
levels of ME (Table 1). In examining metric, scalar and strict ME, if all constraints are
tenable, one can claim complete metric, scalar, or strict ME. However, when specific
constraints are untenable, they can be relaxed to achieve a less stringent but more fitting
form of ME called partial (metric, scalar or strict) invariance (Byrne et al., 1989) (Table 2)
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In this study we tested these increasingly stringent levels of ME of the three SC-CII scales.
In a series of nested models, we tested increasingly stringent equality constraints posited on
the item parameters. We compared goodness of fit indices to examine the extent to which
additional constraints reduced model fit. Tests showing that the model fit did not decrease
significantly supported claim that the constraints were appropriate and justified (Cigularov et
al., 2013).

The results obtained in the US validation of SC-CII (Riegel et al., 2018) were considered
the benchmark for the factor pattern in the MG-CFA models, on which other results were
compared. Item #7 of the Self Care Maintenance scale (“Avoid cigarettes and tobacco
smoke”) was excluded in this analysis as in the original psychometric testing. Since

the SC-CII items were not normally distributed, we used a robust maximum likelihood
estimator (ML-R estimator). To assess model fit (Tanaka, 1993), we consider the following
goodness of fit indices: Comparative Fit Index (CFI) 0.90-0.95 indicates acceptable fit,

> 0.95 indicates good fit; Root Mean Square Error of Approximation (RMSEA) < 0.05
indicates a well-fitting model, 0.05-0.08 indicates moderate fit, and = 0.10 indicates poor
fit, RMSEA with 90% confidence intervals (lower bound < 0.05 to upper bound < 0.08)
indicates good fit (MacCallum et al., 1996); the test of close-fit examines the probability
that the approximation error is low (p-values > 0.05 indicates good fit); Standardized Root
Mean Square Residual (SRMR) < 0.08 indicates good fit (Hu and Bentler, 1999). Traditional
chi-square statistics ( ;(2) are also reported, but due to the sensitivity of the chi-square
likelihood ratio test to sample size, chi-square test results were not used in interpreting
model fit.

To compare the fit of nested models, chi-square difference tests ( /1/2 diff) have been used by
others; however, because of the large sample size, we used the difference in CFI (ACFI).
Here, a ACFI > 0.01 indicates a meaningful change in model fit (Cheung and Rensvold,
2002). To further investigate where a lack of equivalence may exist, modification indices
were examined (Cigularov et al., 2013; Ployhart and Oswald, 2004). Descriptive statistics
were computed using SPSS version 21 while confirmatory factor analyses were conducted
using Mplus version 8.2. (Muthén and Muthén, 1998-2017).

3. Results

3.1. Sample

The sociodemographic and clinical characteristics of the Italian, Swedish and US samples
are summarized in Table 2. In total, we enrolled a sample of 1629 patients, 784 recruited in
Italy, 438 in Sweden, and 407 in the US. Most (69.8%) participants were older adults age
65 years or older with a mean age that ranged from 63 (US sample) to 75 (Swedish sample)
years. The primary condition was diagnosed on average 10 years before and all participants
had at least two chronic conditions. Overall, more men than women were enrolled.

3.2. Self-Care Maintenance scale

A first test of configural invariance for the Se/f-Care Maintenance scale was not completely
adequate, with fit indices as follow: ;(2(39) =98.950, p<0.001; RMSEA = 0.054, p=
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0.312, 90% CI = 0.041 0.067; CFI = 0.920; TLI = 0.870; SRMR = 0.037. An inspection

of madification indices (MI) revealed that one residual covariance in the US data (items #3
and #4) and two residual covariances in the Italian data (items #3 and #4, and items #5 and
#4) had to be specified to improve the fit. The re-specified model had excellent fit (Table
3). Configural invariance was demonstrated since the same number of factors as well as the
same pattern of fixed and free loadings held across the three countries.

When constraints on loadings were introduced to test metric invariance, the model fit was
adequate: 12(46) =71.700, p< 0.001; RMSEA = 0.032, p=0.984, 90% CI = 0.016 0.046;
CFI =0.970; TLI = 0.950; SRMR = 0.048. However, an inspection of the Ml revealed that
the constraint on the factor loading of item #2 (Try to avoid getting sick) in the US sample
was not tenable (p < 0.01) (Scott-Lennox and Lennox, 1995). This constraint was relaxed
and partial metric invariance model was achieved. The fit indices of this model are presented
in Table 3. The difference between configural and partial metric models was not significant,
22 qiff(9) = 14.965, p = 0.090, ACFI = 0.008.

When constraints on item intercepts were introduced, scalar invariance was not tenable,
¥?(54) = 469.700, p < 0.001; RMSEA = 0.120, p < 0.001, 90% CI = 0.110 0.130; CFI =
0.430; TLI = 0.330; SRMR = 0.011. In the US sample, constraints on item intercepts for
#2, #3 and #5 resulted significant in MI (p < 0.010), in Italy a constraint on the intercept of
item #5 was significant, and in the Swedish sample, constraints on item intercepts #4 and
#5 were significant. Once the constraints on these items intercepts were relaxed, the model
fit improved dramatically (Table 3) and the difference between the chi-square of the partial
scalar and the partial metric invariance models was not significant, )(2 diff(5) = 2.259, p=
0.810, ACFI = -0.003. Thus, partial scalar invariance was reached.

When constraints on item residual variance were introduced, strict invariance was not
tenable, y2(64) = 306.001, p< 0.001; RMSEA = 0.084, p< 0.001, 90% C.I = 0.075

0.093; CFI = 0.670; TLI = 0.670; SRMR = 0.220. Five out of seven sets of constraints on
residual variances were untenable, so strict invariance was not reached, even in partial form.
The factor loadings of the final scalar partial invariant solution are presented in Table 3,
second panel. Factor correlations were 0.72 in Italy, 0.61 in Sweden, and 0.49 in the US. The
correlation between residuals of items #3 and #4 was 0.24 in Italy and 0.16 in the US. The
correlation between residual of items #4 and #5 was 0.21 in Italy.

3.3. Self-Care Monitoring scale

In a first test of configural invariance for the Self-Care Monitoring scale, the MG-CFA
model included the covariance between the residuals of items #9 and #10, consistent with
the original psychometric analysis (Riegel et al., 2018). This test was not adequate, with the
following fit indices: y2(12) = 133.360, p< 0.001; RMSEA = 0.138, p< 0.001, 90% ClI
=0.120 0.159; CFI = 0.930; TLI = 0.820; SRMR = 0.043. An inspection of Ml revealed
that one residual covariance in the Swedish data (items #11 and #9) had to be specified

to improve model fit. The re-specified model had excellent fit (Table 4). Thus, configural
invariance was demonstrated.
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When constraints on loadings were introduced, the model had an adequate fit: y2(19) =
53.830, p<0.001; RMSEA = 0.059, p=0.200, 90% CI = 0.040 0.077; CFI = 0.980; TLI =
0.970; SRMR = 0.100. However, inspection of the MI revealed that the constraint on factor
loading of item #11 (monitor for medication side-effects) in the Swedish sample was not
tenable (p < 0.01). This constraint was relaxed and partial metric invariance was achieved
(Table 4). The difference between configural and partial metric invariance models was not
significant, x? gig(7) = 9.891, p = 0.19, ACFI = 0.001. Moreover, all of the constraints
imposed on the factor loadings (except the one relaxed, as noted above) were tenable since
they were not associated with a significant MI.

When constraints on item intercepts were introduced, complete scalar invariance was not
tenable, y2(26) = 146.5, p < 0.001; RMSEA = 0.093, p < 0.001, 90% Cl = 0.079 0.110;

CFI =0.930; TLI = 0.920; SRMR = 0.100. The constraints on item intercepts for #3 in the
Italian and #10, #11 and #14 in the Swedish data were not tenable. The respecified model
without these constraints supported partial scalar invariance (Table 4). Further, the difference
between the chi-square analyses of the metric and the partial scalar invariance models was
not significant, ;(2 diff(4) = 5.526, p=0.240, ACFI = 0.001.

When constraints on item residual variance were introduced, strict invariance was not
tenable, X2(32) =195, p<0.001; RMSEA =0.100, p< 0.001, 90% CI = 0.085 0.110;

CFI =0.900; TLI =0.910; SRMR = 0.240. Moreover, four out of five constraints were
untenable. Thus, strict invariance was not reached in either the complete or the partial form.

Factor loadings of the final partial scalar invariant solution are presented in Table 4, second
panel. The correlation between residuals of items #9 and #10 was 0.39 in Italy, 0.07 in
Sweden, and 0.38 in the US. The correlation between residual of items #9 and #11 was 0.68
in Sweden.

3.4. Self-Care Management scale

A first test for configural invariance for the Se/f-Care Management scale was not adequate,
with the following fit indices: ;(2(39) =146.730, p< 0.001; RMSEA =0.089, p< 0.001,
90% CI = 0.074 0.105; CFI = 0.860; TLI = 0.780; SRMR = 0.057. An inspection of the

MI revealed that the main cause of misfit was attributing item #17 (take a medicine to make
the symptom decrease or go away) to factor 2 (Consulting Behavior) in the Swedish data.
The meaning of this item is also congruent with Autonomous Behavior, another factor that
refers to the capability of the patient to recognize symptoms, to change eating and drinking
habits and activity level. The re-specification of the model with item #17 attributed to factor
1 (Autonomous Behavior) in all three countries was supported by excellent fit indices. In
addition, factor loadings of these items in the Italian and the US data were higher than those
obtained when these items were attributed to factor 2. The final configural invariance model
(Table 5) incorporates the covariance between residuals of items #14 and #20, as suggested
by the MI.

When constraints on loadings were introduced, the model fit adequately: 12(46) =94.050,
p<0.001; RMSEA = 0.055, p=0.292, 90% CI = 0.039 0.071; CFI = 0.940; TLI = 0.920;
SRMR = 0.053. However, an inspection of the MI revealed that the constraint on the factor

Int J Nurs Stud. Author manuscript; available in PMC 2021 August 30.
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loading of item #17 (take a medicine to make the symptom decrease or go away) in the
Swedish sample was not tenable (p < 0.01). This constraint was relaxed and a partial metric
invariance model was achieved. The fit indices of this model are presented in Table 5. The
goodness of fit of this model was confirmed by the non-significant difference between the
chi-square of configural and partial metric invariance models, ;(2 diff(9) = 13.205, p=0.150,
ACFI1 =0.005.

When constraints on item intercepts were introduced, scalar invariance was untenable:
1%(54) = 166, p< 0.001; RMSEA = 0.077, p< 0.001, 90% CI = 0.064 0.091; CFI =

0.860; TLI = 0.830; SRMR = 0.067. An inspection of the MI revealed that the constraints
on intercepts of items #14 and #18 in the Italian data and item #16 in the Swedish data
were untenable. (Note that the item intercept of #17 was already specified as not being
invariant in the Swedish data since it was associated with a non-invariant factor loading).
The re-specified model, without these constraints, supported partial scalar invariance (Table
5). This level was also supported by a non-significant difference among the chi-squares of
the partial metric and partial scalar models: ;(2 diff(6) = 10.116, p=0.120, ACFI = 0.006.

When constraints on item residual variance were introduced, strict invariance was not
completely adequate: )(2(65) =152, p<0.001; RMSEA =0.062, p=0.058, 90% CI =
0.049 0.075; CFI1 = 0.890; TLI = 0.890; SRMR = 0.090. Four out of seven constraints were
untenable. Thus, strict invariance was not achieved in either the complete or partial form.

The factor loadings of the final scalar partial invariant solution are presented in Table 5,
second panel. Factor correlations were 0.55 in Italy, 0.57 in Sweden, and 0.51 in the US. The
correlation between residuals of items #14 and #20 were 0.31 in Italy and 0.16 in Sweden.

4. Discussion

The aim of this study was to investigate the measurement equivalence of the SC-Cll in
individuals from three different cultural groups. We set out to determine if chronically ill
Italians, Swedes, and Americans interpreted the self-care measure in a conceptually similar
way. Using the conceptual framework by Meredith (1993), the results indicate that three

of four ME levels were fully or partially supported. Specifically, partial scalar invariance
was reached in all three of the SC-CII scales. This result indicates that comparisons of
self-care among these three populations and cultures are valid (Byrne et al., 1989). Thus,
when differences in self-care are identified among samples in Italy, Sweden, and/or the US,
we can be confident that true differences exist, which boosts the generalizability of research
findings on self-care of chronic illness using the SC-CII.

Strong support for invariance for the SC-CII scales was provided by the results of this study.
In particular, these findings suggest that patients in Italy, Sweden and the US (1) use the
same mental model or cognitive framework when responding to questionnaire items (as
indicated by configural equivalence), (2) use the 1-5 Likert response scale in a very similar
or almost identical way (as shown by metric or partial metric equivalence), and (3) respond
to the items with limited bias (as demonstrated by partial scalar equivalence).These results
suggest that despite sociocultural differences among Italy, Sweden, and the US patients
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in these three countries share the same fundamental view of self-care as assessed by the
SC-CII.

4.1. Self-Care Maintenance scale

In the Self-Care Maintenance scale, we demonstrated cultural invariance up to the partial
scalar level, meaning that people in these three countries conceptualize self-care as
including both “health promoting behaviors™ and “illness related behaviors” (configural
invariance) and that these two latent variables influence the same observed behaviors
aimed at maintaining the physiological and mental stability of the chronic condition (metric
invariance). Minor differences among the three populations were observed in specific items
when we tested metric and scalar invariance. Specifically, at the level of metric invariance,
item #2 (try to avoid getting sick) loaded higher in the US. This means that in the US,

the latent variable “illness related behaviors” was reflected more by item 2 than in Italy

or Sweden. When testing scalar invariance, we observed that people in the US used higher
scores when evaluating their physical activity (item #3), their diet (item #4), and in seeing
a healthcare provider for routine care (item #5). These results may indicate a differential
functioning of these items in the three countries, meaning that there is an unknown element
that systematically distorts the scores of these items. Further research is needed to clarify
this issue.

Our findings are consistent with a prior study of heart failure patients from 15 countries
that found that Italians exercised less and took medication less regularly than Swedish

and American people (Jaarsma et al., 2013). Together these findings suggest that people

in the US may emphasize illness avoidance more than the other two populations. That is,
Americans may be more health conscious than the other two groups or cultural differences
in perceptions of vulnerability and control may explain these differences among the groups.

4.2. Self-Care Monitoring scale

In testing the Self-Care Monitoring scale, we demonstrated configural, partial metric, and
partial scalar invariance. These results demonstrate that Italian, Swedish, and US people
have the same conceptual definition of self-care monitoring (configural invariance) and use
the same behaviors, such as monitoring for medication side-effects, but attribute different
weight (i.e., importance) to each of them. Specifically, at the metric invariance level,

item #11 (monitoring for medication side-effects) loaded higher in the Swedes, item #13
(symptom monitoring) loaded higher in the Italians, while item #10 (paying attention to
health changes) loaded lower in the Swedes. Having demonstrated partial metric invariance
suggests that these differences may reflect actual group differences.

4.3. Self-Care Management scale

In testing the Self-Care Management scale, we found an issue with configural invariance.
When we relaxed constraints on item #17 (Take a medicine to make the symptom decrease
or go away) and attributed it to factor 1 (Autonomous Behavior), excellent fit indices were
obtained in all three countries. Then, when we tested metric invariance, we needed to relax
constraints on items #14 (symptom recognition) and #18 (consulting the provider), both of
which were underestimated in the Italian population. We relaxed constraints on item #16
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(change activity with symptoms) and item #17, both of which loaded significantly higher

in Sweden than in the other two countries. These differences appear to reflect the different
approaches that diverse populations use to deal with signs and symptoms. Further research is
needed to test this hypothesis.

4.4. Implication for practice

It is important to measure self-care in individuals with a chronic illness because it is often
necessary to regulate and adapt self-care throughout the course of an illness, for example
with an exacerbation, if another illness is diagnosed, or if an advanced treatment is needed
(Riegel et al., 2012). Self-care is the predominant form of care for chronically ill individuals
and investigators around the world are studying self-care. Here we empirically highlight

the importance of establishing that the research instrument we use are comparable among
respondents from different nations and cultural background. The results of this study suggest
that it is valid to compare scores on the SC-CII between these different groups. That

is, we can now confidently assume that the meaning of self-care in chronic illnesses as
measured by the SC-CII is substantially the same in Italy, Sweden, and the US. This is
important because it represents a first evidence that the concept of self-care, at least in

this configuration, could be universal with behaviors focused on maintaining stability of the
chronic illness, monitoring signs and symptoms of the illness, and doing something when
the illness worsens.

The results of this study emphasize the importance of nurses and other health care
professionals to acknowledge that different cultural groups share values, norms, feelings,
and ways of thinking that shape how they think and behave. Cultural variations can influence
how people behave in response to stimuli such as symptoms. Such information will help
guide clinicians seeking better approaches to improving self-care across multiple contexts,
languages, and cultures.

4.5. Strengths and limitations

The major strength of the current study is our empirical evidence of the cross-country
measurement equivalence of the SC-CII scales. There are also several limitations that must
be acknowledged. Although we present a rigorous test of the ME, we compared only

three countries. Clearly, further research is needed in other cultural and national contexts.
Moreover, because we compared three countries with numerous sociocultural differences (in
addition to language), we could not disentangle any observed non-invariance attributable to
culture versus language. Another limitation was that strict invariance was not reached in

any of SC-CII scales. This result suggests that certain items may be interpreted uniquely

in the three countries. It could also be attributable to varying measurement error among

the different countries, cultural or language idiosyncrasies, or a combination of the two.
Further study is needed to explain this phenomenon. However, since invariance was largely
supported, this is less of an issue in the current study. Another limitation is the use of
convenience samples in Italy and the US; only the Swedish sample was consecutive. While
acknowledging these limitations, it is important to note that the literature on measurement
bias (Mellenbergh, 1989) suggests that while sample differences (or heterogeneity) might be
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a source of bias, this diversity is not typically considered a reason for ME, as found in the
current study.

5. Conclusion

In conclusion, our study demonstrates an excellent level of invariance in the SC-CII among
the Italian, Swedish and US populations. Further studies, especially those using mixed
methodologies, could illuminate the reasons why some self-care behaviors are not invariant
in the three population. Further research is also needed to see if the self-care construct that
is common in Italian, Sweden and the US is valid for other populations. Future studies
sampling patients from different sites in these countries may increase the generalizability of

our findings.
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What is already known about the topic?

. The burden of chronic illness is growing globally and self-care is an important
part of illness management and therefore important to assess.

. The Self-Care of Chronic Iliness Inventory is a generic instrument developed
to measure self-care behaviors. However, cultural beliefs can influence self-
care behaviors and measurement interpretation.

. In psychometric literature, measurement invariance indicates that the same
construct is being measured across groups.
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What this paper adds

. The Self-Care of Chronic IlIness Inventory was comparable in populations in
Italy, Sweden, and the United States.

. There was a shared construct of self-care, measured by the Self-Care
of Chronic Illness Inventory, across study populations demonstrated by
measurement equivalence.

. Minor differences were identified in specific behaviors, but overall study
results illustrated a shared mental model.

Int J Nurs Stud. Author manuscript; available in PMC 2021 August 30.



Page 17

De Maria et al.

‘(8de2-y19s

ur moj sA ybiy *6a) uorealyISSe|d 104 Pasn aq 01 aJe s|enplAlpul

316uIs JO $3100s 3]LIs Uaym pue sdnoif ssoloe (sdueLIeA JO SISAjeur
ybnoayy “6°a) pasedwod aq 0} ale S3|qelIeA PaAISSUO J1 PapaaN

'S9|qRLIBA JUBR)|
10 s1daaJaiul pue sueaw Jo uostiedwod |nyBuluesw e 1oy papssN

"SO|qRLIEA JUBR)|
JO S30UBLIBAOD PUB SBOURLIBA U} pUR (SIUBIO14309 UoIssalBfal “*a'1)
S3|qRLIeA JuBYR| BUIUI| SUONRSI [eInjon.s 81eduwod 0} PapasN

's1a1aweed 213109ds uo apew aq
Ued SsuosLiedwod ou Ing PaMO|[e 8Jn3anJis diseq 4o uosuedwo)

'sdnoub ssooe seoueLIBA

[enpisas pue sidadusyul ‘sbuipeo| 'sdno.b ssoJoe SaoueLIeA 10413 pue sydaataiul ‘sBuipeo)
10198} UO SJuresIsuod Allfenba sasod 1019€} sway o Anjiqesedwos [ny pue Aujenba 1oy sisa) 90UBLIBAUL 10111S
"SWa)l U0 8109 Pajoadxa awes ay) aney
'sdnoJb ssoioe sydaosayul pue sbuipeo| sdno.b juaiayip 03 Buibuojag Ing (sourUAIUIRW 818I-J|3S '69)
10198} UO SJurelisuod Allfenba sasod 19NJISUOD B JO [9A8] AWES 3y} YIM SU0SIad 0M] JaUIaym Sisa ] 30UeLIBAUL Je[edS
'sdnoJf ssoloe jenba sdnoub juaiayip ul jenba ale sjeassiul aeds
8 0} pauressuod aJe sbuipeo| 403oe4 ey BuizisayrodAy Aq 118w uowwod e Jo 3duasaid ayl s1sa aoUeLIBAUL OB
“19)oweled sdnouf juslayip ul

Aue uo paijdde aJe s)uresISUOD ON  2JNIONIS [BLI0IORY JISBq Je[ILUIS B SBY JONIISU0D B IBYIBYM SIS9]  9dUBLIBAUI [eInBIU0D

pamojfe uostredwo)

aouelIeAUl
Bunsay 1UBWaINSEaW
u1 parjdde sjureaisuod oi19ads 1591 8y} Jo asodund Jo adAL

Author Manuscript

"pa1sa) 80UBJRAINDS JUBWBINSEALL JO S[aA3] JUSJALLIP INoJ 8y Jo uonduosaqg

T alqeL

Author Manuscript Author Manuscript Author Manuscript

; available in PMC 2021 August 30.

Int J Nurs Stud. Author manuscript



Page 18

De Maria et al.

“Jauped e yum Buial/patirew 1o ajbuis alam suondo omy ayy uoneindod ysipams ayl Su_mv

‘3]qe|IeAR BJEp OU = N ‘UOIRIASP pJepuels = as

(zz2) 6829 (89¢) 00'+8 (zov) 2L79L pakojdwaun/painay 1I
(Ten) TT°28 (02) 00'9T (zeT) 8zee pakojdw3 °|
:uoedndoQ

(09) 50°2T - (eL1) 80'€E pamopim/padJoNIq ‘11

(6£2) 06°29 p (882) 599 (5T€) £2°09 paLLie ‘1l
(€5) 90°sT 2(087) GZvE (5€) 69'9 PaLLeW Jansu/B|BUIS |
:sniejs [elein

(052) 85°T9 (29) zvt (ov) ZT'S 8a1fap Ausianun/ebe(|od awos ‘|11

(zT1) 65°22 (Tv1) 2°2E (95T) G6°6T uoneonps Arepuooss o jooyas ybiH “|i
(v¥) ¥8°0T (5€2) 02°€S (985) ¥6'7L Jooyds ybiy ueyy ssa |
:uoneanp3

(0z2) 9r'vs (8£2) 05°€9 (66€) 6805 BleN 1l

(#87) ¥S'Si (097) 05°9¢ (G8¢) TT'6Y alewad |
@) % ©) % ©) % :13pus
(90p) €€ TFTLC (8e¥) 220 F 9€C (zzg) eeT¥468E SUOIIPUOD PIGIOWO JO JBQWINN
(69T) 72'6 ¥ €€°0T VN (929) 9€'8 ¥ GL°0T  UONIPUOD d1u0IYD Arewitid 4o sisouBelp aouls SIeaA
(90v) 66'7T * ¥6'29 (8e¥) €6 7 00°SL (¥8L) Y TTFIETL (s1eak) aby
(WasFW(or=u)sn (u)as s (gey =u)uspams (u) as ¥ N (¥8. = u) Ajeyy $9143UN0Y/SB|RIIBA

'sa|dwies SM syl pue YsIPams ‘uelfel] 1o SonsiIgloeIeyod [ealul]d pue a1ydelBowspoloos

¢ dlqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Int J Nurs Stud. Author manuscript; available in PMC 2021 August 30.



Page 19

De Maria et al.

e AQ pajou a1aym 1daoxa JuerieAul ase sbuipeo)

11V "S81IUN02 € ayp ssosoe Apuaiedde Ajuo Jayip sBUIpeO] 40108y ‘SAIRLIISS PAZIPJepUBISUN By} U0 Pasoduul 8 SJURJISUOD 30UIS “UOIN|OS PazipJepuels A|a1a|dwod ay) Wols aliod sayewnss sBuipeoy syt

‘lensaiu|

30uaplyuo) = |9 ‘uonewixoiddy Jo 10117 atenbs ues|Al 100y = YISIAY ‘[enpisay alenbs uea|y 100y PazIpIepuelS = HINYS ‘Xapu| 114 aAnesedwo) = 140 ‘WopaalH Jo aa1baq = 4q ‘arenbs-1yo = NR

*10IARYS] Pae|al ssaul|l s z4 ‘Joineyaq Bunowoid yijesy st T4

090 L9v°0 1160 ¢9S0p © BulssIw INoyIM saurdIpaw paqLasald axel ‘g
6290 ¥.2°0 6150 ¢81ed Uieay aunnod 1oy Japinoid aseayyeay InoA 89S ‘g
60 €EY'0 1250 $81p [eroads e 1eg
p 9680 vEZ0 61€0 ¢(spuey 1noA ysem ‘Joys nyy “63) >jois Bumab prone 0y 1L 'z
9850 S50 T9%°0 ¢ssals abeue| ‘g
T6€°0 ore’0 vLZ'0  ¢(sareis auyy asn Sijem xisig e axe) “6a) Ananoe fearsAyd oQ ¢
790 8650 GS'0 ¢daa|s ybnous 186 01 ains xRN T
24 T4 24 T4 Zd4 T4

vsn [IEETS A Burpeoj/way

(666'0 =¢) 8€0°0 0000
2200 900 1860 G600 05 S67'€9 [enJed Jeeos

(266'0 =4) T¥0'0 000°0
9200 9800 860 LS00 S7  €66°09 [ered oLIBIA

(266'0 =0) 0¥0°0 0000
€200 9200 9860 ¥2I0 92 G96'GY [eanbyuon
(00> VISNY) @ '10 %06 ‘VASWY  dNNS 190 @YW da X BOUBLIEAUI JUBWSINSEIN

3]E0S s0UBUBIUIBIN a1eD-][8S

"9]eds

90URUBIUIBIA 8JD-1]8S JO SUONN|OS [BULL U WO.J S81LwWISe SBUIpeO| 10108} pUB 3dUBLIEAUI JUSLWIAINSEaW BUNSa) 10) W4D-OIA 8Y) JO S8o1pul 11} [3POIA

Author Manuscript

€ 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

Int J Nurs Stud. Author manuscript; available in PMC 2021 August 30.



Page 20

De Maria et al.

e Aq pajou asaym 1daoxa JuelieAul ase sbuipeo|
11V "S81uNnod € a8yl ssoloe Apuaiedde Ajuo Jayip sBuipeo] J0108) ‘sayewsa pazipJepuelsun ayl uo pasodwi aJe S)UIeIISUod 8dUlS UOIIN|os pazipJepuels Aja1a|dwoo syl Wo.y aWod sajewnss sbulpeo] ay L

NENE
90uapuo) = |9 ‘uonewixoiddy Jo 10113 asenbs uea\ 100y = WYISIAY ‘[enpisay asenbs uesy 100y pazipiepuels = YINYS Xapu] 14 aAnesedwo) = |49 ‘wopaalH Jo 8aibaq = 4Q ‘aenbs 1Yo = NN

2980 9580 €..°0 ¢swoidwAs 1oy JI0MUON €T

162°0 2L0°0  $69°0  ¢SANIANOE [ewiou BuIop [ensn uey) siow aif NoA Jay1aym J0JUOIN "ZT

T1€L°0 moB.o 6990 £S108449-9pIS UOI1LIIPaW 0 JONUON ‘TT
ST.L°0 6550 T59°0 £1994 NoA moy ui sabueyd 03 uonuane Aed ‘0T
0850 6290 V.50 ¢uonIpuo Inok JIONUOW "6
VSN  uspams Aey Buipeoy/wal|

(826°0 =) 9%0°0 000°0
200 7500 966'0 ¢STO ¢¢  0.L8C lerued Jejeos

(9960 =) 870°0 000°0
¥200  0S0°0 1660 6LT0 8T 2zeeT fened oLns

(1€6°0 =) £€50°0 000°0
1200 ¢T00 8660 GSC0 TT  ST9°€T leanbiyuod
(500 > VISWY) @ ‘1D %06 ‘VASINY  dNYS 140 X 4a X 30UBLIBAUI JUSLURINSEIN

3]eJS S0URUBIUIBIN 2JeD-}[3S

*9]22s BULIONIUOIA 81eD-1[3S JO SUOIIN|OS [eul) U1 WOJS S8YeWINSa SBUIpeo| 1019.) pue 3duRLIBAUI JUBWAINSEaW BUNsa) 10) W4D-OIA 8yl JO S8o1pul 11} [3POIA

¥ alqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Int J Nurs Stud. Author manuscript; available in PMC 2021 August 30.



Page 21

De Maria et al.

e AQ pajou a1aym 1dadxa JuelseAul ase sbuipeol

11V "S811un09 € 8y ssoude Ajjuasedde Ajuo Jayip sbulpeo] J01oe) ‘Sarewlnlss pazipJepuelsun ayl uo pasoduil aJe SjuresIsuod aduls "uonNjos pazipsepuels A|9181dwod sy Wwolj awod sayewss sbuipeo) ay L

30U3pPLUO0D = |9 ‘uonewixoiddy Jo 10113 a1enbs ues 100y = WYISINY ‘[enpIsay aienbs uea|A 100y PAZIpIepuUElS = HINYS ‘Xapu] 114 aAnesedwo) = |49 ‘Wopaald Jo 3aifaqg = 4@ ‘aenbs 1yo

‘[entau|
= N»\

“J01ABYag Bunjnsuo) si z4 ‘101ABYag SNOWOUOINY SI T

8590 €990 €590 ¢39uepInb Joy Japinoid aseayyeay InoA |[ed ‘6T
LL1°0 TEL0 L0 ¢USIA 801430 13U 83 Je woydwiAs 8y inoge Japinold areayyfeay Inok 181 ‘8T
25€°0 2 9190 1620 ¢Reme 0B 10 asea8198p WodWwAS ay) axew 0} aUIdIPaW © ayel /T
¢Janaq
5050 97°0 8610 198} NOA aew pasn NoA wawiea) ay} piq ‘swodwAs pey noA awil 1se| ayl pasn NoA Juswiieal) e Jo Uiyl "0z
2950 G850 €9%°0 ¢ (3581 ‘umop moys “*6'8) [ans] AiAnde JnoA abueyd ‘9T
¢Reme 0B 1o asealdsp
£99°0 G090 1150 woldwAs ay) axew 01 uLp 10 1ea noA 1eym abueyd - 01 noA ale Ajax1] moy ‘swodwAs aney noA Usypn ‘ST
T9£°0 21€0 182°0 ¢Ssau||1 JnoA Jo wordwiAs e se 31 8ziubodas noA pip Apjainb moy ‘yiuow 1sed ayy ui swoydwAs pey noA 41 vT
4] 4 4 4 4] T4

vsSn Uapams Alel Buipeoj/way|
(9,60=0)€900T€00 L¥00 6V6°0 T000 TS VEE'T6 lered Jejeas

8700 (€55'0 =) 590°0 T€0'0
8¥0'0 9¥00 ¥S6'0 T00°0 Sy 88118 [ented oL

(es7'0 =0) 6900 2€0°0
TS00 €00 6560 T000 9¢ 10189 leanbyuod

(s00
>VASWY) @ 10 %06 ‘'VISNY  ¥NdS 140 @Y 4a X BOUBLIEAUI JUSWAINSESA

3]E0S soUBUBUIBIN aJeD-}[8S

"9]eds

JsWabeuR 81eD-118S O SUONNOS [BULL U1 WO S81ewWISe SBUIpeO] J019R) pue 3dUBRLIEAUI JUSWAINSEaW BuNsa) 10) W4D-OIAl 8yl JO S8o1pul 11} [9POIA

Author Manuscript

Author Manuscript

G 9lqeL

Author Manuscript

Author Manuscript

Int J Nurs Stud. Author manuscript; available in PMC 2021 August 30.



	Abstract
	Introduction
	Background
	Aim

	Method
	Data sources
	Study population
	Italian data.
	Swedish data.
	US data.

	Data collection
	Measurements
	Ethical considerations
	Statistical analyses

	Results
	Sample
	Self-Care Maintenance scale
	Self-Care Monitoring scale
	Self-Care Management scale

	Discussion
	Self-Care Maintenance scale
	Self-Care Monitoring scale
	Self-Care Management scale
	Implication for practice
	Strengths and limitations

	Conclusion
	References
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

