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This study explored the evidence of validity of internal structure of the 12-

item Functional Assessment of Chronic Illness Therapy—Spiritual Wellbeing

Scale (FACIT-Sp-12) in Brazilian adolescents with chronic health conditions.

The study involved 301 Brazilian adolescents with cancer, type 1 diabetes

mellitus, or cystic fibrosis. Exploratory Factor Analysis (EFA), Confirmatory

Factor Analysis (CFA), and Item Response Theory (IRT) were used to test

the internal structure. Reliability was determined with Cronbach’s Alpha and

McDonald’s Omega. The EFA suggested a one-dimensional scale structure

in contrast to the original 2-factor model or the 3-factor model which were

not reproduced in the current CFA. All quality indicators for the EFA one-

factor exceeded the required criteria (FDI = 0.97, EAP = 0.97, SR = 3.96 and

EPTD = 0.96, latent GH = 0.90. and the observed GH = 0.85). The FACIT-

Sp-12 for adolescents yielded strong evidence for a 1-factor model and with

good reliability.
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Introduction

Spirituality has become an important issue in person-
centered health care. An increasing number of studies have
described its relationship with patient reported health outcomes,
especially in the areas of oncology and mental health (Koenig,
2012; McLouth et al., 2021). Adolescents with life-threatening
diseases or severe chronic conditions meet challenges in coping
with their condition and spirituality may affect the psychological
and behavioral adjustment (Damsma Bakker et al., 2018;
Alvarenga et al., 2021). The role of spiritual wellbeing, however,
is not well understood in young people, and the number of
reliable and valid instruments to assess the construct in this age
group is still limited (Cotton et al., 2010).

Spiritual wellbeing refers to a sense of meaning or
purpose in life, inner peace, harmony, strength, and comfort
from faith (Peterman et al., 2002). The 12-item Functional
Assessment of Chronic Illness Therapy—Spiritual Wellbeing
(FACIT-Sp-12) Scale (Peterman et al., 2002) is the most
widely used scale to assess spiritual wellbeing in individuals
with cancer and other chronic illnesses (Peterman et al.,
2014). It is considered suitable for religious or non-
religious people to assess the patient’s current spiritual
state (Monod et al., 2011). FACIT-Sp-12 has also been used
with adolescents, even though there is no evidence for
its validity in this population (Cotton et al., 2009, 2012).
Recently, the measure was adapted for Brazilian adolescents
with chronic diseases (de Alvarenga et al., 2019). It was
assumed that the cognitive and emotional development
reached at this age enables respondents to experience and
express spirituality (Cotton et al., 2010). However, the
psychometric performance of this scale has been validated with
Brazilian adults, it has not yet been evaluated with adolescents
(Lucchetti et al., 2013).

The initial psychometric analysis of the FACIT-Sp-12
in adults with cancer and HIV supported two factors
(meaning/peace, faith) (Peterman et al., 2002). However, recent
studies with a sample of adults with cancer and other chronic
illnesses have demonstrated a superiority in three-factor model
(meaning, peace, faith) as compared to the two-factor model
(Canada et al., 2008; Murphy et al., 2010; Peterman et al., 2014).
Consensus regarding the factorial structure of the instrument
has not yet been determined. No previous study has investigated
the factorial validity of FACIT-Sp-12 in adolescents. Analysis of
the FACIT-Sp-12 in the subgroup of Brazilian adolescents cast
some doubt on the appropriateness of the two- or three-factor
model, suggesting that additional studies with larger samples
are required for the validation of the scale in this age group
(de Alvarenga et al., 2019). Thus, the current study aimed
to demonstrate evidence of the validity of internal structure
FACIT-Sp-12 for Brazilian adolescents with chronic illness.
Research questions were: (a) How well do the 2- and 3-factor
models of the FACIT-Sp-12 fit the observed data? and (b)

Does the FACIT-Sp-12 show sufficient reliability in Brazilian
adolescents?

Materials and methods

Setting and sample

The total sample consisted of 301 adolescents from 19
different states in Brazil. Inclusion criteria were: (1) age
from 12 to 17 years, (2) diagnosis of chronic illness (cancer,
type 1 diabetes mellitus, or cystic fibrosis), (3) regular
outpatient or inpatient at clinical follow-up, and (4) ability
to read/write Portuguese. Adolescents who had been reported
to have intellectual disabilities in medical records or by
health professionals were excluded. Recruiting more than 20
participants per item or a sample size of 300 to evaluate
the dimensionality of the scale using EFA was considered
appropriate (Costello and Osborne, 2005; Hair et al., 2018).

Convenience sampling was used to recruit participants at
five hospitals with pediatric clinics (oncology, endocrine, or
genetic diseases clinic) in Brazil. These were the University
Hospital of the Medical School of Ribeirão Preto, Cancer
Hospital of Barretos, Uberlândia Clinics Hospital, Diabetes
Center of the Federal University of São Paulo, and Cystic
Fibrosis Center of the Nossa Senhora da Glória Children’s
Hospital. The study protocol was approved by the Brazilian
Ethics Board (approval number #2.000.918). Potential
participants received information about the study, and
written consent was obtained from the adolescents and their
legal guardians prior to the start of the study.

Functional assessment of chronic
illness therapy—Spiritual wellbeing-12
spiritual wellbeing scale

Demographic and clinical information, collected from case
registries and patient self-reports included age, gender, type of
chronic disease, level of education, region of origin, and religion.

FACIT-Sp-12 (Version 4), originally developed for adults,
was adapted for adolescents in the Portuguese language (de
Alvarenga et al., 2019). As a result, changes in the wording
of some items were required which were recommended by a
committee of experts on the basis of prior cognitive interviews
with adolescents. The scale consists of 12 items formatted in a
five-point Likert scale ranging from 0 = not at all to 4 = very
much, with the exception of two negatively stated items (4 and 8)
coded in a reverse manner (Peterman et al., 2002). The responses
to the self-reported items refer to a 7-day recall period. The
scores are added to generate a total score ranging from 0 to 48
(Bredle et al., 2011). With the highest scores representing better
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spiritual wellbeing. FACIT-Sp-12 was included in this study with
the consent of the original authors of the scale at FACIT.org.

Participants completed the study instruments under the
guidance of the primary investigator and one trained research
assistant (undergraduate nursing student or nurse). There was
no missing data.

Statistical analysis

The data were analyzed by exploratory factor analysis
(EFA), confirmatory factor analysis (CFA), and Item Response
Theory (IRT). The software SPSS 23, AMOS 23, and
Factor 10.8 were used.

Exploratory factor analysis
Dimensionality testing was performed with the Robust

Parallel Analysis (RPA) using the optimal implementation
of Parallel Analysis (PA) with the minimum rank factor
analysis and permutation with 500 random correlations. The
robustness of the test was determined from the association
of a bootstrap with a sample extrapolation to 5,000 cases.
The estimation of the polychoric matrix was performed
using the Bayes Modal Estimation (Choi et al., 2011). The
factors were extracted using the Robust Unweighted Least
Squares (RULS) technique, which reduces the matrix residues.
Promax rotation was considered in case of identification of
multiples factors, indicating multidimensionality. For each
factor extracted, a set of one-dimensional evaluation indicators
was adopted (Ferrando and Lorenzo-Seva, 2018), namely,
Unidimensional Congruence > 0.95 (UNICO), Explained
Common Variance > 0.80 (ECV) (Quinn, 2014), and Mean of
Item Residual Absolute Loadings < 0.30 (MIREAL).

Item response theory
The Multidimensional Normal-Ogive Graded Response

Model of Reckase’s parameterization technique (Reckase, 1985)
was used to identify a multidimensional polytomous structure,
since the models published in the literature for FACIT-Sp-12
were multidimensional. The item’s discrimination index, which
measures the strength of the association between the item and
the latent variable and is equivalent in meaning to factorial loads
of the EFA was used to complement the EFA (Jordan and Spiess,
2019).

Factorial quality parameters
The explained variance of factors in the instrument should

be around 60% (Hair et al., 2018). An initial factorial load of
at least 0.30, better 0.50 is recommended in a sample of over
300 individuals (Hair et al., 2018); commonalities must have
values above 0.40 (Costello and Osborne, 2005). Decisions about
the retention or removal of an item from the model depends
on the magnitude of the commonality, factor loadings, sample

size, degree to which the item represents the factor (Gaskin and
Happell, 2014) and the lack of cross-loading (Hair et al., 2018).

Adjustment indices in the confirmatory factor
analysis

Models in the confirmatory analysis (Hair et al., 2018)
took into account parameters that considered the number
of participants, and requirements to employ adjustment
parameters. The parameters adopted for the cutoff of goodness
of fit were based on the study by Sivo et al. (2006). Minimum
indexes for adequacy: NNFI (Non-Normed Fit Index ≥0.97);
CFI (Comparative Fit Index ≥ 0.97); GFI (Goodness Fit
Index ≥ 0.93); AGFI (Adjusted Goodness Fit Index ≥ 0.91);
RMSEA (Root Mean Square Error of Approximation ≤ 0.07),
and RMSR (Root Mean Square of Residuals ≤ 0.10).

Reliability
The Cronbach’s Alpha and McDonald’s Omega indicators

were used to determine the scale reliability with an acceptance
threshold of > 0.70 (Hair et al., 2018).

Replicability and quality of the factorial
solution

The construct’s replicability was assessed by the Generalized
G-H Index requiring an index greater than 0.80. For the
quality of factor scores estimates, the factor determinacy index
(FDI) was used to identify at adequacy with estimate values
higher than 0.90, EAP marginal reliability (> 0.80), sensibility
ratio (SR > 2), and expected percentage of true differences
(EPTD > 90%) (Rodriguez et al., 2016). Complementary indexes
were applied to exclude the likelihood of primary indexes
(goodness-of-fit) to overestimate the factorial solution based on
low-quality items in the CFA model (Ferrando and Lorenzo-
Seva, 2018).

Results

Sample

A total of 301 adolescents, median age 15 years, with cancer
(46.5%), type 1 diabetes mellitus (35.5%), and cystic fibrosis
(17.9%) participated in this study (see Table 1 for sample
characteristics). Among them 82.3% adhered to a religion, and
93.1% considered spirituality very or somewhat important.

Factorial structure

The original 2-factor model (Peterman et al., 2002) was
established as an initial model for extraction. The result of
the dimensionality testing, based on eigenvalue values greater
than one, identified two factors with an explained variance of
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TABLE 1 Characteristics of adolescents (N = 301).

Variable M/Md/SD n %

Age
(12–17 years)

14.5/15/3.3

Time since
diagnosis

<1 86 28.6

1–9 years 157 49.2

10–17 years 58 22.2

Gender Male 156 51.8

Female 145 48.2

Chronic disease Cancer 140 46.5

Type 1 diabetes
mellitus

107 35.5

Cystic fibrosis 54 17.9

Region of origin
in Brazil

North 32 10.7

Northeast 6 2.0

Midwest 19 6.3

Southeast 241 80.1

South 3 1.0

Level of
education

≤ Middle school 169 56.2

High school 132 43.8

Denomination Catholic 136 45.2

Protestants 94 31.2

Spiritist 12 4.0

Other religion 6 1.9

Not religious but
spiritual (believes in
something)

46 15.3

Neither religious nor
spiritual (believes in
nothing)

2 0.7

Atheist 5 1.7

Importance of
spirituality

Important 179 59.5

Somewhat important 101 33.6

Not very important 14 4.7

Not at all important 7 2.3

60%. However, the RPA, a more accurate method, indicated
the existence of only 1-factor with an explained variance
of 59.1%. The result of the parallel analysis with only 1-
factor is confirmed by the values of UNICO = 0.938, nearly
reaching the one-dimensional limit of 0.95. The results of
ECV = 0.811 and MIREAL = 0.274 reaffirmed that the
items of the instrument are best represented in a one-
dimensional model. To cross check this finding, we performed
an additional analysis of dimensionality using the Mininum
Average Partial (MAP) method (Velicer, 1976). The average
partial correlation of MAP result = 0.048 (p < 0.001) also
strongly supported the one-factor solution. In studies in which
there is a divergence between the number of factors found, the

use of more than one dimensionality technique is recommended
(Bandalos, 2018).

In compliance with the recommendation to examine the
one dimensional vs. the multidimensional models of the FACIT-
Sp-12, we chose to analyze the factorial loads, commonality,
and item discrimination in the three models (see Table 2): 1-
factor model, the original 2-factor model (Peterman et al., 2002),
and the recently published 3-factor model (Canada et al., 2008;
Murphy et al., 2010; Peterman et al., 2014).

In the 1-factor model, the factor loadings were between
0.48 and 0.75, with the only one below 0.60 being item 4.
Factor loads above 0.50 indicate excellent configuration (Hair
et al., 2018). Commonalities ranged between 0.23 and 0.56.
However, items 4 (0.23), item 3 (0.36), and item 12 (0.37)
were below the recommendation (> 0.40) (Hair et al., 2018).
The item discrimination was between 0.55 and 1.13, and
again only item 4 (0.55) was below the acceptability threshold
of 0.65 (Baker, 2001). For the one-dimensional model, IRT
conformity was tested with the Graded Response Model, which
also indicated the possibility of removing item 4 from the
model. Therefore, the model was tested without item 4, yet
removal of this item did improve the model so that it was
retained.,

In the 2-factor model, where the first dimension is composed
of items 1–8, and the second dimension of items 9–12,
the factor loadings were between 0.33 and 0.88, with two
items (4 and 12) ranging below the critical values of 0.50.
Another problem appeared in the two-dimensional model,
with item 12 cross-loadings with both dimensions, thus
violating the principle that each item should significantly load
on only one dimension/factor (Hair et al., 2018). Item 12
presented factorial loads below the quality criterion, namely
0.33 in dimension 1 and 0.36 in dimension 2. Since he
scores ranged from 0.23 to 0.92 in the commonalities. In
the IRT analysis using the Reckase technique, items 4 and
12 were below the limit. Despite of their poor performance
items 3, 4, and 12 were retained in this model at this
stage.

In the 3-factor model, the dimension/factor 3 is composed
of only 1 item (8), and the factor load is greater than 1, which
presents a Heywood case (Costello and Osborne, 2005). The
same occurred with Item 10 of dimension 2 Item 12 continued
to show double saturation, and item 4 had no significant factor
load an any of the dimensions. In addition, 5 of the 12 items did
not reach the minimum for item discrimination in the 3-factor
model.

As the 2-factor and 3-factor model did not fit in the EFA,
CFA was performed on all three models in the next step. For
CFA the 2 and 3 factors were used according to the previous
studies (Peterman et al., 2002, 2014; Canada et al., 2008; Murphy
et al., 2010). As in Figure 1 shows, the factorial loads of the one-
dimensional model ranged from 0.39 to 0.67, and the R2 from
0.15 to 0.45. For both indicators, the lowest values were found
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TABLE 2 Factor loading, communalities and item discrimination of one-, two-, and three-factor models of the FACIT-Sp-12.

Original FACIT-Sp-12
items
(FACIT-Sp-12 for
Brazilian adolescents)

1-factor model 2-factor model 3-factor model

λ factor 1 h2 “a” λ factor 1 λ factor 2 h2 MDISC λ factor 1 λ factor 2 λ factor 3 h2 MDISC

01–I feel peaceful
(Sinto-me em paz)

0.69 0.48 0.96 0.76 0.56 1.15 0.67 0.55 1.02

02—I have a reason for living
(Tenho uma razão para viver)

0.75 0.56 1.13 0.68 0.58 1.07 0.59 0.57 0.95

03—My life has been productive
(A minha vida tem sido
proveitosa)

0.60 0.36 0.75 0.56 0.38 0.72 0.45 0.37 0.61

04—I have trouble feeling peace
of mind
(Tenho dificuldade em sentir paz
interior)

0.48 0.23 0.55 0.37 0.23 0.46 0.25 0.41

05—I feel a sense of purpose in
my life
(Sinto que a minha vida tem um
objetivo)

0.70 0.48 0.98 0.53 0.47 0.80 0.38 0.47 0.67

06—I am able to reach down deep
into myself for comfort
(Sou capaz de encontrar conforto
dentro de mim mesmo/a)

0.65 0.42 0.86 0.76 0.52 1.10 0.92 0.47 1.55

07—I feel a sense of harmony
within myself
(Sinto-me em harmonia comigo
mesmo/a)

0.72 0.52 1.03 0.88 0.68 1.57 0.83 0.63 1.49

08—My life lacks meaning and
purpose
(Faltam sentido e objetivo em
minha vida)

0.65 0.43 0.86 0.63 0.45 0.86 1.06 0.68 †

09—I find comfort in my faith or
spiritual beliefs
(Encontro conforto na minha fé ou
crenças espirituais)

0.64 0.41 0.83 0.93 0.79 2.04 0.95 1.00 2.12

10—I find strength in my faith or
spiritual beliefs
(Encontro força na minha fé ou
crenças espirituais)

0.69 0.48 0.97 0.99 0.92 3.59 1.01 0.92 3.72

11—My illness has strengthened
my faith or spiritual beliefs
(A minha doença tem fortalecido a
minha fé ou crenças espirituais)

0.63 0.40 0.82 0.61 0.50 0.88 0.61 0.50 0.90

12—I know that whatever
happens with my illness, things
will be okay
(Independentemente do que
acontecer com a minha doença, eu
sei que as coisas ficarão bem)

0.61 0.37 0.77 0.33 0.36 0.37 0.62 0.35 0.37 0.38 0.66

Bold—items with reversed scoring; λ—loading factor; h2—communalities; “a”;—item discrimination; MDISC, multidimensional discrimination index; †violation of the discrimination.

for item 4. In the two-dimensional model, the loads ranged from
0.41 to 0.74, and R2 from 0.17 to 0.65, with item 4 demonstrating
the lowest factor load and item 3 the lowest R2. The correlation
between factors in the two-dimensional model was 0.63. In the
three-dimensional model, the loads ranges between 0.36 and
0.93, and the R2 from 0.13 to 0.86, again with the floor values for

item 4. In the three-dimensional model, factor loads for items
9 and 10 were high, namely 0.86 and 0.93. The correlations
between factors were high for Meaning with -Peace (r = 0.91),
Peace-Faith (r = 0.42), and Meaning-Faith (r = 0.57). The
extremely high correlation coefficients between Meaning-Peace
indicate that the dimensions measuring the same concept.
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TABLE 3 Comparison of models of the FACIT-Sp-12 for one-, two-, and three-factor structures.

Index Technique 1-factor 2-factor 3-factor

Exploratory factor analysis Adequacy of the correlation matrix† Determinant of the matrix 0.0006

Bartlett’s test of sphericity 1465.5 (df = 66)*

KMO (Kaiser-Meyer-Olkin) 0.86 (95% CI 0.848–0.901)

Dimensions (parallel analysis—PA) 1

Variance explained by eigenvalues 47.80% 60.00% 67.30%

Variance explained (PA)† 59.10%

Polychoric correlations (rp = )† 0.25–0.87

Dimensionality One-dimensional congruence (UNICO) 0.96

Explained common variance (ECV) 0.81

Mean of item residual absolute loading (MIREAL) 0.27

Confirmatory factor analysis Robust mean and variance-adjusted chi square (df = 54) 260.33* 76.42 51.40

Non-normed fit index (NNFI) 0.93 0.98 0.99

Comparative fit index (CFI) 0.95 0.99 0.99

Goodness-of-fit index (GFI) 0.97 0.99 0.99

Adjusted goodness of fit index (AGFI) 0.96 0.98 0.99

Root mean square error of approximation (RMSEA) 0.11 0.05 0.04

Root mean square of residuals (RMSR) 0.10 0.04 0.03

Reliability Standardized Cronbach’s Alpha† 0.89

McDonald’s Omega† 0.90

Construct reliability—GH latent index (>0.80) 0.90 0.89–0.90 0.91–0.95–0.99

Quality of the factorial solution‡ Factor determinacy index (FDI > 0.90) 0.97 0.96–0.92 0.95–0.93–0.81

EAP marginal reliability (>0.80) 0.94 0.92–0.86 0.91–0.86–0.65

Sensibility ratio (SR>2) 3.96 3.52–2.49 3.28–2.54–1.38

Expected percentage of true differences (EPTD > 90%) 96% 95.5–96.3% 95.3–96.6–89.3%

†The values are the same for all three models, as the technique indicates one-dimension as significant; *p < 0.001; ‡value for each dimension.

FIGURE 1

Pathway—measurement model for the one-, two- and three-factor structures of the FACIT-Sp-12.

Frontiers in Psychology 06 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.991771
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-13-991771 September 23, 2022 Time: 6:43 # 7

Alvarenga et al. 10.3389/fpsyg.2022.991771

Synthesis of models is provided in Table 3. The goodness-
of-fit values increase also with the number of dimensions.
However, this does not indicate an overall superiority of two-
dimensional and three-dimensional models as compared to the
one-dimensional model.

Reliability, quality of the factorial
solution, and replicability of the
1-factor model

Using quality threshold criteria for the Cronbach’s alpha
(0.89) and the McDonald’s Omega (0.90), reliability reached
adequate levels for the three models. All quality indicators of
the factorial solution have important levels and higher than
the minimum limit required for the quality of the solution:
FDI = 0.97, EAP = 0.97, SR = 3.96, and EPTD = 0.96. The
GH index with its threshold of = 0.80) measures the model’s
ability to maintain its stability in other contexts and samples.
The latent G-H Index was 0.90, and the observed G-H Index
was 0.85 and therefore close to each other in the 1- factor model
suggesting stability (Ferrando and Lorenzo-Seva, 2018) of the
1-factor model.

Discussion

We evaluated the psychometric properties of the FACIT-
Sp-12 in a sample of 301 Brazilian adolescents with chronic
health conditions. The FACIT-Sp-12 in this sample showed
evidence of validity. The factorial structure was acceptable, and
the EFA suggested one-dimensionality with quality indicators
superior to the alternative 2 and 3 dimensional models. Several
complementary indexes were used to assess the quality of the
factorial solution because the use of only one index does not
guarantee that the factorial solution is adequate (Ferrando and
Lorenzo-Seva, 2018).

The EFA demonstrated only one factor through parallel
analysis, although the eigenvalues for EFA had suggested two
factors. This is a classic problem in psychometrics when
using eigenvalues which have been shown to be fragile by
overestimating the number of dimensions (Horn, 1965) and
by failing to adjust the model due to the effect of sample
error as performed in parallel analysis (Hayton et al., 2004).
The adoption of an “eigenvalue greater than one criterion”
to determine the number of factors only contributes to the
development of inaccurate measures and inefficient concepts
(Patil et al., 2008). None of the studies with FACIT-Sp-12 used
parallel analysis, which has been considered one of the most
robust techniques for testing dimensionality (Lim and Jahng,
2019).

In the one-dimensional model, the explained variance
and factorial loads were considered good as opposed to the

two-dimensional and three-dimensional model. The three-
dimensional model appeared to be the most problematic of all.
The dimension/factor 3 is composed of only 1 item (item 8),
a which presented a Heywood case. Several problems detected
in the current study in relation to the 3-factor model have
also been found in other studies (Canada et al., 2008; Murphy
et al., 2010). In one study Item 8 presented double saturation
between Meaning and Peace, item 4 and item 10—Heywood
case- presented a factor load of 1.00 and 1.01, respectively
(Canada et al., 2008). In another study (Murphy et al., 2010),
item 10 had a factorial load equal to 1; there were covariance
error controls between items 4 and 8 and crossing of item 12 for
Meaning and Peace with a factorial load below 0.50.

Other problems appeared in the CFA path diagram because
covariance error controls were performed on the model between
item 4 for items 1 and 8 (Canada et al., 2008). This type
of control is not a serious violation, as it is limited to
up to 2 covariance errors for every 15 items (Hair et al.,
2018). However, these controls demonstrate that the instabilities
associated with these items were controlled. Notable is that the
original version of the instrument did not reach the necessary
quality indicators without these controls. The pathways diagram
also indicated a cross-loading saturation of item 12 on the
Peace and Faith dimension, indicating that item 12 may be
associated with both Faith and Peace (Canada et al., 2008;
Murphy et al., 2010). The original study did not explain the
reason for this crossover, with item 12 being the only one to
have a load below 0.50 in CFA with 3 factors (Canada et al.,
2008).

Items 4, 8, and 12 are the basis of the instabilities found
in the 2-factor model and the 3-factor model in the study
with adolescents. It should be noted that items 4 and 8
underwent score reversal and not coincidentally are the ones
that presented numerous problems. In the Spanish version, these
items again had the lowest factor loads (Galiana et al., 2016).
In the Norwegian version, the initial extraction presented 4
dimensions, however, with many cross-loading (Haugan, 2015).
Hence, the author decided to test the version with 2 and 3
dimensions. In the two-dimensional version, item 3 had no
significant factor load, and items 9–12 revealed cross-loadings
for dimensions 2 and 3. In CFA, items 3, 4, and 12 have loads
below 0.50, only 0.22 for item 12. In the French version (Agli
et al., 2017), in addition to the removal of item 3 that was
not part of the model presented, the items are in a different
position from the proposal with 3 dimensions (Canada et al.,
2008). In the Greek version, with 3 dimensions, there was
double saturation in items 2, 5, and 12 (Fradelos et al., 2016).
Another study presented another configuration with item 3
demonstrating double saturation, while item 12 became part
of the Peace dimension instead of Faith (Bai and Dixon,
2014).

Prior validity studies of FACIT-Sp-12 used Principal
Components Analysis (PCA) as an extraction technique for
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the EFA, even though there is extensive literature indicating
that PCA is not an EFA (Gorsuch, 1990; Widaman, 1993).
The Common Factor Analysis (CFA—used in our study) is
superior and more accurate than PCA (Fabrigar and Wegener,
2012). Several issues are to be considered in the differentiation
between the techniques (Fabrigar and Wegener, 2012): (a)
researchers usually assume that PCA is similar to EFA, which
is not correct; (b) PCA models do not distinguish between
common and unique variances; (c) CFA analysis assumes that
the latent variable is the cause of the measured variables
(items) which differs from the PCA; (d) PCA does not
produce results similar to the CFA; and (e) in general CFA
is preferable if the objective of the study is to identify a
latent variable for the construction of a theory or to create an
instrument.

In addition to the problems of techniques substantiation,
the application of PCA caused an overestimation of the variance
explained with 16.4% between the models and produced higher
levels of factor loads and commonality, precisely because it
partitions the single variance of the common variance (Costello
and Osborne, 2005). de Winter and Dodou (2016) compared
PCA with CFA, and their results show that PCA loadings
correlated weakly with the true factor loadings for under-
extraction, over-extraction, and heterogeneous loadings within
factors. The pattern of differences between CFA and PCA was
consistent across sample sizes, levels of loadings, main axis
factoring vs. maximum likelihood factor analysis, and blind vs.
target rotation.

Thus, the validity studies of FACIT-Sp-12 that adopted
the eigenvalue greater than one and PCA criteria imply
that the dimensions, explained variance, factorial loads, and
commonality are overestimated. The adoption of PCA in studies
that seek to demonstrate the validity of instruments through
EFA was criticized by several authors who found that more
than 50% of the studies still applied PCA despite the limitations
of this technique for this purpose (Gaskin and Happell, 2014;
Izquierdo et al., 2014).

Another aspect that may have affected the factorial analysis
but was so far not considered in the published literature is
item reversal. Guidelines for item writing have pointed out
that negatively framed items, reverse wording, and inversion
of scores, in the construction of scales results in systematic
problems for statistical analysis (Ferrando and Lorenzo-Seva,
2018). It is essential that the construction of the scale levels
occurs in increasing order in order to provide stable scores
(Hamby and Levine, 2016).

This study has limitations related to sample composition
and selectivity. The results of this study may differ in
adolescents who are not chronically ill, in participants
from other countries, or persons recruited from non-hospital
settings, or adults, because the factorial structure of FACIT-
Sp-12 with these samples were not examined (Lucchetti
et al., 2013). The participating Brazilian adolescents were

predominantly Christian, but if analyzes were conducted
with adolescents who did not identify themselves as
religious, the invariance of this scale could be assured.
In addition, analyses of invariance of the scale’s factorial
structure need to be verified between age groups and
chronic disease types (cancer, diabetes mellitus, and cystic
fibrosis).

The results of this study provide important new insights
into the psychometric properties of FACIT-Sp-12 in a
Brazilian adolescent population. This is the first comparative
psychometric evaluation of FACIT-Sp-12 using three statistical
approaches (EFA, CFA, and IRT) and additional multiple
dimensionality testing techniques, such as the adoption of
RPA and MAP based on the extraction model of common
factors. The scale showed strong evidence of construct validity
according to the extensive testing carried out in our study which
applies various techniques and examined different indexes. This
is also the first study suggesting a one-dimensional structure
for the FACIT-Sp-12 and the use of a single summary score.
This score can be easily calculated and can allow healthcare
providers to assess spiritual wellbeing in Brazilian adolescents
with chronic illnesses as well as to examine the effectiveness
of interventions oriented toward spiritual wellbeing. The
results of this research may enrich our understanding of
the dimensions of spiritual wellbeing which maybe more
strongly intertwined and psychometrically inseparable than
originally assumed.
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