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ARTICLE INFO ABSTRACT

This study aimed to validate the Arabic version of the World Health
Organization Quality of Life: Brief Version (WHOQOL-BREF) using a
convenience sample of 232 special education teachers. The scale’s
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testing. EFA supported a four-factor structure explaining 55.87% of the
Key Vl{OT‘dS.'. variance, and the scale demonstrated strong internal consistency
Quality of life

(Cronbach’s alpha = .923; McDonald’s omega = .921). Convergent validity
was confirmed by a significant positive correlation with the Quality of Life
Scale (QOLS), while discriminant validity was supported by a significant
negative correlation with the Health and Suffering Scale (HSS; r = -0.539, p =
.001). Additionally, the QOLS was negatively correlated with the HSS (r = -
0.589, p = .001), reinforcing the validity of the chosen quality-of-life
measures. CFA confirmed the four-factor model, and multi-group CFA
showed measurement invariance across gender but not across educational
levels. Model fit was slightly weaker for the bachelor’s group compared to the
master’s and Ph.D. groups. The study concludes with a discussion of its
limitations and implications.
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1. Introduction In an effort to provide a common definition, the
World Health Organization (WHO) put forth a
definition that is based on cultural and translation

research conducted across various cultural

A line of research that is emphasized in the social
sciences, medicine, and economics is the evaluation

of quality of life (QoL; Cummins and Lau, 2006), and
multidisciplinary research on QoL has attracted a lot
of attention in recent years (Kalfoss et al, 2021).
These research findings have been used to raise
standards and improve outcomes for treatments and
interventions for medical conditions, chronic
diseases, and disabilities over the last few decades
(Burgess and Gutstein, 2007; Barneveld et al.,, 2014;
Oliveira et al.,, 2016; Sosnowski et al., 2017; Lima-
Castro et al, 2021). However, research on QoL is
challenging because of the varied conceptions of this
construct, the variety of dimensions utilized in its
measurement, and all the factors that affect QoL
(Lima-Castro et al.,, 2021).
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boundaries with the goal of combining criteria,
defining QoL as follows: “The perception that an
individual has of his situation in life within the
cultural context and value system in which he lives
and in relation to his objectives, expectations, norms,
and interests” (WHOQOL Group, 1998). This
description highlights the multifaceted, cultural, and
subjective nature of QoL. The World Health
Organization Quality of Life: Brief Version
(WHOQOL-BREF) questionnaire was created using
this definition as a criterion. The WHOQOL-BREF is a
widely used generic tool for assessing life quality
and is notable for its rigorous and meticulous
translation and intercultural adaptation procedure,
which enables the extraction of trustworthy results
that are reflected in its equivalence across 15
different cultures (Bowden and Fox-Rushby, 2003;
Crocker et al,, 2015; Lima-Castro et al., 2021).

One of the most used general questionnaires for
assessing quality of life in both healthy and unwell
groups is the WHOQOL-BREF (Krageloh et al.,, 2013;
Skevington et al., 2004; Kalfoss et al., 2021). For
more than two decades, the WHOQOL-BREF has
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been translated into many languages across the
world, with more than 60,000 adults, both healthy
and unhealthy, having completed it (Kalfoss et al.,
2021). Furthermore, this scale has distinguished
itself in comparison to other used generic QoL
measures in clinical, case-control, and cross-
sectional studies because it allows for data collection
on 26 items categorized into four domains:
environment, social relationships, physical health,
and psychological, which are frequently assessed in
clinical fields. The application of the WHOQOL-BREF
questionnaire extends beyond the field of public
health (Skevington and Epton, 2018), with excellent
consistency, reliability, and construct validity
demonstrated in cross-cultural studies among both
the general population and various patient groups
characterized by diseases that result in various
disabilities (Skevington et al., 2004; Perera et al,
2018), as well as reports of factor invariance across
gender (Perera etal,, 2018).

Although the WHOQOL-BREF is still used
extensively around the world, a structural evaluation
is necessary because of inconsistent findings. Based
on exploratory and confirmatory factor analysis, a
four-domain model has been suggested (CFA) of a
sample of 1,068 healthy and unhealthy individuals in
Taiwan (Yao et al,, 2002). Similarly, there is evidence
supporting the original WHO four-domain model.
For example, a recent study conducted in Singapore
with 3,400 adults of various ages and with various
health problems found well fit of the four domains
(Suarez et al, 2018). However, the original
WHOQOL-BREF structure has not been replicated in
subsequent replication research (Benitez-Borrego et
al.,, 2014; Moreno et al.,, 2006; Ohaeri et al.,, 2007;
Oliveira et al,, 2016).

In summary, given the linguistic and cultural
differences that can be identified even when the
language is the same (Hambleton et al., 2004), it is
essential to make the structural factors of the
WHOQOL-BREF questionnaire clear in a variety of
contexts (Ohaeri et al., 2007; Perera et al, 2018;
Snell et al, 2016). Furthermore, it is important to
understand that many different factors, in both the
general population and clinical groups, are related to
QoL. For example, some previous studies have
suggested that improving the QoL of older adults and
people with depression and/or chronic illnesses is
strongly affected by their personal sense of self-
worth (Tavares et al.,, 2016).

Despite the importance of quality of life as a
study topic, the psychometric properties of the
WHOQOL-BREF questionnaire in Arabic in the Saudi
Arabian context have not been studied before.
Therefore, the purpose of this study is to assess the
consistency, reliability, and construct validity,
measurement invariance, and structural validity of
the WHOQOL-BREF using a sample of the Arabic-
speaking population.

Even yet, research on the psychometric
properties of the WHOQOL-BREF indicates that the
scale's validity and reliability are generally
acceptable (Naumann and Byrne, 2004; Kalfoss et al.,
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2021); there has been some variation in the factor
structure and item cross-loading reported across
validation studies, raising concerns about the
generalizability of the factor structure across
demographics (Lima-Castro et al, 2021). The
findings of some studies contradict the scale's
proposed four-factor dimensionality of the scale
without prior alterations to the instrument, and on
occasion, it is evident that the reliability of the social
and environmental domains is poor (Naumann and
Byrne, 2004; Kalfoss et al., 2021). Furthermore,
measurement invariance across gender, but not age,
is reported in one study (Perera et al, 2018), and
some studies (Yao and Wu, 2005; Lin et al, 2016),
but not others (Theuns et al.,, 2010), report support
for construct validity in this regard, as cited in
Kalfoss et al. (2021).

Concerns about whether the data the WHOQOL-
BREF generates are well presented by the proposed
four-factor structure and whether the WHOQOL-
BREF indicates the same structure across various
populations persist despite the instrument's
widespread use and the evidence demonstrating its
psychometric soundness (Kalfoss et al., 2021). Based
on research findings by Noerholm et al. (2004),
Benitez-Borrego et al. (2014), and Wang et al.
(2023), which are all cited by Kalfoss et al. (2021),
the four-factor structure fits general populations
well. According to Pomeroy et al. (2013) and Rocha
et al. (2012), rescoring or removing items may be
necessary to achieve appropriate fit indices for the
four-factor model. Items may also have significant
correlations with different domains; however, they
are shown to correlate most strongly with their
supposedly intended domain (Kalfoss et al., 2021).
Indeed, reports of altered versions of the WHOQOL-
BREF's four-factor structure are frequently
published. (Pomeroy et al., 2013, as cited in Kalfoss
et al, 2021), and the findings of some studies also
support a one-factor structure as a solution (Bech,
2001). Similarly, Oliveira et al. (2016) found that the
best model fit, along with increased reliability, in a
clinical population came from a five-domain model
that divided daily activities and capacity to work into
domains, denominating the levels of independence
possessed by individuals. Because of these
differences within and between populations, the
psychometric properties of the WHOQOL-BREF need
to be continually evaluated to improve QoL
instrumentation in various populations (Kalfoss et
al.,, 2021).

Consequently, in this research, we use a study of
Arabic special education teachers to assess the
psychometric properties of the Arabic WHOQOL-
BREF questionnaire. In addition to extending the
scope of earlier studies on psychometric properties,
our goal is to test for measurement invariance across
gender and level of education. The Arabic version of
the WHOQOL-BREF has been evaluated using CFA,
with a sample of 623 subjects recruited from the
general population, and a five-domain model was
found to be the best fit (Ohaeri et al.,, 2007). To the
best of our knowledge, convergent validity,
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discriminant validity, and measurement invariance
have not been established for the Arabic version of
the WHOQOL-BREF. An essential step in assessing
the construct and structural validity of the scales of a
psychometric tool is to test for factorial invariance
(Dimitrov, 2010). Consistency of the theoretical
structure of the underlying constructs across
different groups of people provides evidence of
factorial invariance (Dimitrov, 2010). Because
measurement invariance has not been established
for the Arabic version of the WHOQOL-BREF, we
evaluate the structural and factorial invariance of the
instrument using a study sample of special education
teachers. Teachers who teach the typical population
and special education educators have not been
recruited or included in any WHOQOL-BREF scale in
the Arabic or international contexts. Therefore, we
believe that this is the first study to evaluate the
psychometric properties of the structure of the
WHOQOL-BREEF scale and the first to recruit them to
measure the levels of quality of life of special
education teachers. This study also contributes to
the field of psychology by determining the
psychometric properties of the Arabic version of the
WHOQOL-BREF among special education teachers
and by, in fact, using sophisticated analyses; EFA,
CFA, and measurement invariance. Our objective is
to evaluate the structure of the scale using a specific
population to investigate its measurement
invariance using advanced analysis.

2. Methods

A quantitative research approach was adopted
for this cross-sectional study, and ethics approval
was obtained from the Scientific Research Ethics
Committee of the University of Hail.

2.1. Participants and procedure

The study participants were selected from among
the full-time special education teachers working in
the Hail metropolitan area, in Saudi Arabia. A non-
probability sampling method was used because it is
the easiest for the researcher to access. This was due
to the availability and the time given to complete the
study. Therefore, an online survey created using
Google Forms was disseminated to potential
participants via an email containing a hyperlink.
Arabic-speaking teachers with special needs who
had been enrolled in inclusive classroom programs
at general education schools and were teaching in
primary schools at the time were sent an invitation
and recruited to the study.

Before filling out the study questionnaire,
potential participants gave their digital informed
consent. The first items of the study questionnaire
confirmed whether participants met the inclusion
criteria, i.e., being at least 21 years of age and
currently teaching. No participant was identified as
not meeting the inclusion criteria, and no exclusion
criteria were adopted.
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2.2. Measures

2.2.1. World Health Organization quality of life
questionnaire

The WHOQOL-BREF comprises two distinct items
that measure overall QoL and health satisfaction, as
well as one item from each of the 24 facets of the
WHOQOL-100 (WHOQOL Group, 1998). Together
with the overall QoL and health satisfaction metric,
these 26 questions form four unique domains of QoL:
Physical health, psychological, social relationships,
and environmental. Higher scores correspond to a
higher QoL. Each item is scored on a Likert scale
ranging from 1 to 5, with variable scale answer
anchors. “How much do you enjoy life?” is one
example, which can be rated using the options that
appear below the question. Not at all, a little, a
moderate amount, a lot, and an extreme amount are
the possible answers. The time frame of the assessed
QoL status is the last two weeks (Kalfoss et al,,
2021).

2.2.2. Quality of life scale (QOLS)

American psychologist John Flanagan originally
developed the QOLS in the United States in the mid-
1970s, and it has since been revised for use in
populations with chronic illnesses. In developing this
tool, approximately 3,000 individuals of a wide range
of ages, ethnicities, and cultures from all over the
United States of America were asked to share events
that meant something to them or that they found
fulfilling using the critical incident technique.
Considerable effort was made to incorporate seniors,
rural dwellers, low-income populations, and
individuals from ethnic minorities. Flanagan stated,
“The purpose of using the regional samples and
diverse groups was not to obtain accurate estimates
of frequencies but rather to ensure that differing
points of view and types of experience were
represented” (Flanagan, 1978). Except for the Cantril
ladder (Cantril, 1965), no other QoL instrument in
use today was created with as much consideration
for individual perspective and diversity as the QOLS.
Five conceptual categories of QoL are represented by
15 elements in the original QOLS. For the scaling of
the items, Flanagan (1978) utilized two five-point
scales in his original structure. The seven answers
were also utilized. The five-point importance scale
and the seven-point delighted-terrible scale were
utilized in subsequent research conducted to modify
the QOLS for use among chronically ill American
populations (Burckhardt et al., 1989; Burckhardt and
Anderson, 2003).

2.2.3. The health and suffering scale (HSS)

The development of the Health and Suffering
Scale (HSS) has both an empirical and theoretical
basis (Andermo et al, 2018). This 20-item self-
report measure uses a semantic visual analog scale
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to assess subjective suffering related to health. Based
on Erikson et al’s (1986) hypothesis, perceived
suffering is measured on a visual analog scale by
marking a point between word pairs that reflect
health and suffering, such as “life without meaning -
meaningful life” and “lost grip on life-understanding
about life.” “Barriers to health-Health” and
“Unbearable suffering-bearable suffering” are two of
the 20 items on the HSS that specifically address the
concepts of health and suffering. Initially, the
remaining 18 items were associated with five sub-
domains of health and suffering: Relationships,
personal freedom, meaning, and presence in life.
None of the items is reverse scored (Gebhardt et al.,
2022).

2.3. Statistical analysis

The means and standard deviations of the data
collected on the entire sample (n = 232) and the
frequencies and percentages of all the variables were
computed using descriptive statistics analysis. To
determine construct validity, we used principal
component analysis (PCA) and, subsequently, CFA to
evaluate the fit of the WHOQOL-BREF domain model.
Using PCA with varimax rotation (n = 232), we first
investigated the model fit to evaluate the structural
validity of the instrument. The suitability of the
sampling and the correlation structure were
evaluated using Bartlett's test of sphericity and the
Kaiser-Meyer-0lkin test. The resulting model was
analyzed in terms of its initial eigenvalues,
communalities, the cross-loadings of each item, and
the total of the squared loadings and variance
explained by each factor after rotation.
Communalities with a value of less than 0.40,
loadings with a value of less than 0.32, and cross-
loadings with a value of more than 0.32 were
deemed problematic, as recommended by Costello
and Osborne (2005).

McDonald’s omega and Cronbach’s alpha were
used to evaluate internal consistency. The Pearson
correlations between the WHOQOL-BREF and other
QoL measures (QOLS, HSS) were used to evaluate the

convergent and discriminant validity of the
relationships. In addition, Pearson’s correlation
coefficient analysis was used to assess the
convergent and discriminant validity of the

WHOQOL-BREF by analyzing the interrelation
between its four dimensions. The WHOQOL-BREF
and the QOLS were used to test convergent validity,
while the WHOQOL-BREF and the HSS were used to
test discriminant validity.

Following the PCA, a CFA of the determined
factor structure of the sample (n = 232) was
conducted. A variety of techniques were used to
assess the goodness of fit: The normed chi-square
(x%/df), where values below 2, or in more generous
recommendations, values below 5, have been
proposed as acceptable; the comparative fit index
(CFI), where values = .95 indicate a good fit; the root
mean square error of approximation (RMSEA),
where values < .06 indicate a good fit, and values <
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.08 may indicate an acceptable fit—especially if the
upper limit of the 90% confidence interval falls
below this threshold; and finally, the standardized
root mean square residual (SRMR), where values
0.08 indicate a good fit (Brown, 2015). Using CFA,
were to confirm the results of the EFA, and to
compare the model of the scale and its goodness-of-
fit to that of competing models.

The internal consistency of the original and
proposed domains was evaluated using Cronbach’s
alpha, McDonald’s Omega, and item-domain
correlations. Item-domain correlations of 0.30 or
higher and a Cronbach’s alpha of 0.70 or higher were
deemed adequate. As a preliminary test of construct
validity, we determined the Pearson correlation
(one-tailed) between the QOLS and the HSS, and
between the original and the suggested measures.

Based on published research on establishing the
measurement invariance of models (Lin et al., 2016),
the measurement invariance of the WHOQOL-BREF’s
scale items across gender and educational level was
tested. To check for measurement parameter
invariance, we performed hierarchical tests, and to
determine whether the population variance matrices
were alike, we first conducted a hypothesis test—an
RMSEA score below the lowest cutoff would be
consistent with the overall invariance of the
instrument. We then examined the configuration
invariance model (also known as pattern
invariance), which in this study does not impose any
equality limitations on the model parameters. This
condition is required to test for invariance by
comparing the configuration invariance model with
alternative invariance models based on fit indices.
Second, we explored metric invariance, often known
as the weak invariance model. The factor loadings
are regarded as gender-neutral in this model. This
ensures that, for meaningful comparisons, the
measures are regarded as being on the same scale
across genders. Third, we investigated the strong
invariance model. Item intercepts and factor
loadings are both subject to gender invariance under
this model, which facilitates cross-gender
comparisons of the underlying factor. Fourth, we
examined the strict invariance model, which
requires the invariance of the residual variances,
intercepts, and factor loadings.

Evidence of invariance between the less
restrictive model (e.g., the configural invariance
model) and the more restrictive model (e.g., weak
measurement invariance models) was based on
recommendations from the literature (Cheung and
Rensvold, 2002). If the value of the change in CFI
(ACFI) is less than or equal to 0.01, we do not reject
the invariance hypothesis. The crucial values for the
change in the Tucker-Lewis index (ATLI) and
ARMSEA are 0.015 and 0.01, respectively. For every
comparison, the chi-square difference test was also
performed. To identify any problematic items that
may contribute to a misfit with the data, factor
loadings of 0.40 and above were used, along with
significant p-values, standardized residuals, and
modification indices (MIs).
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We considered the meaningfulness of including
the covariances among the identified items.
Therefore, residual covariances among the items
were included as an additional parameter based on
MI values. Except for the CFA and measurement
invariance, we used SPSS (version 27), AMOS
(version 25), and JASP for all statistical analyses.

3. Results

3.1. Descriptive statistics and reliability of the
WHOQOL-BREF

Table 1 presents the mean scores and standard
deviations. A total of 232 participants took part in
this study. Of these, 31.9% were female (n = 74) and
68.1% were male (n = 158). In terms of age, 25.9%
were between 21 and 30 years old, 37.5% were
between 31 and 40, and 36.7% were 41 years or
older. Regarding work experience, 50% had between
1 and 10 years, 29.3% had between 11 and 20 years,
15.9% had between 21 and 30 years, and 4.9% had
31 years or more. In terms of education, 77.2% of
participants held a bachelor's degree, 15.9% had a
master's degree, and 6.9% had a Ph.D. The
approximation rate to the maximum score was
relatively high at 74.4%, suggesting a generally
positive QoL. The reliability of the WHOQOL-BREF
was assessed using 24 items. The results showed

strong internal consistency, with a Cronbach’s alpha
of.923 and a McDonald’s omega of .921.

3.2. Structural validity

The sample adequacy for the PCA was confirmed
using the Kaiser-Meyer-0lkin value (0.917), and the
adequacy of the correlation structure was revealed
by the Bartlett’s test of sphericity, yielding a
significant result (p <.001). The subject-to-item ratio
was 9:1, which is within the recommended sample
size requirements (Costello and Osborne, 2005) and
greater than the minimum subject-to-item ratio of
5:1 for PCA. Inspection of the eigenvalues revealed
four factors with initial eigenvalues greater than one
(Fig. 1).

Due to the rotation, the four-factor solution
explains 55.87% of the total variance. The first factor
comprises 10 related items (i.e., Items 5, 6,7, 8,9, 10,
11, 16, 17, and 26) and accounts for 37.72% of the
variance. Six items comprise the second component
(i.e., Items 12, 13, 14, 15, 24, and 25), which explains
7.41% of the variation. The third factor comprises
six items (i.e., Items 18, 19, 20, 21, 22, and 23), which
explain 5.96% of the variance. The final factor
comprises two items (i.e., Items 3 and 4), which
explain 4.77% of the variance. All items loaded
significantly on only their own factors, thus
demonstrating good factor discriminability.

Table 1: Characteristics of study participants (n = 232)

Descriptive statistics Frequency %
Age
21-30 60 25.9%
31-40 87 37.5%
41 and older 85 36.7%
Gender
Male 158 68.1%
Female 74 31.9%
Years of work experience
1-10 years 116 50.0%
11-20 68 29.3%
21 and more 48 20.6%
Educational level
Bachelor 179 77.2
Master's and Ph.D. 53 22.8
Scree Plot

10

6

Eigenvalue

1 2 3 4 5 6 7 8

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Component Number

Fig. 1: Eigenvalues of items

The factors that were found to differ from
the original domains of the WHOQOL-BREF.
However, the factor loadings indicate that three of
the items loaded on the first factor of the Arabic
version of the WHOQOL-BREF, similar to the
physical domain in the original scale (i.e. Items 10,
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16, and 17). However, an additional five items loaded
on the same first factor of the Arabic version of the
WHOQOL-BREF scale: Items 5, 6, 7, 8, 9, and 26. All
these new items had a factor loading of > .40 in their
respective new domains. Only one item (Item 16)
showed low communality (< .40), and all nine items
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(Items 5, 6, 7, 8,9, 10, 11, 17, and 26) had no cross-
loadings. Half of the items were originally
operationalized under the psychological domain in
the original WHOQOL-BREF (i.e., Items 5, 6, 7, 11,
and 26), while the other three were originally
operationalized under the physical domain (i.e,
Items 10, 16, and 17). In contrast to the original
scale, only two items (i.e., Items 8 and 9) loaded
strongly on the first factor of the Arabic version of
the scale (> .60). Nonetheless, the first principal
component was identified as the psychological
component because the loadings for the
psychological items were higher.

However, the second factor included five items of
the environment factor of the original scale, and the
six new items (i.e, Items 12, 13, 14, 24, and 25)
loaded on the second factor of the Arabic version of
the WHOQOL-BREF. However, in contrast to the
original WHOQOL-BREF, three items (Items 8, 9, and
23) did not load on the Arabic version for this second
factor. In addition, Item 15 loaded on this factor,
although it belongs to the physical factor in the
original scale. However, this is justifiable because
this item is structured and related to mobility and
getting around physically. Therefore, we retained the
item under this third factor and named it
environment, as it is named in the original.

For the third factor (i.e., Items 18, 19, 20, 21, 22,
and 23), its items loaded similarly to the social
relationships factor in the original scale. However,
three new items loaded on this third factor of the
Arabic WHOQOL-BREF questionnaire were originally
operationalized under different factors of the
original scale. Therefore, Items 18, 19, and 23 were
newly loaded on this factor and seem to pertain to
satisfaction with work, self, and living space, three
concepts that involve social relationships in some
way. We retained the third factor, as it loaded with
its three new items.

Finally, and unexpectedly, the fourth factor of the
Arabic version of the WHOQOL-BREF included only
two items (Items 3 and 4). These two items loaded
on the fourth factor were new and included two very
high loadings (0.84 and 0.83 for Q3 [Item 3] and Q4
[ltem 4], respectively). These two factors relate to
physical pain and the need for medical treatment;
hence, we named it the physical factor. This was
retained, although the factor was limited to loading
only two items (Table 2).

The WHOQOL-BREF item factor loadings in PCA
were performed using varimax rotation. The factor
structure, along with the total squared loadings
added and an explanation of the variation of each
factor, is presented in Table 2.

Table 2: PCA factor loadings and communalities (h?) for the Arabic WHOQOL-BREF (n = 232)

Jtem Factor 1 Factor 2 Factor 3 Factor 4 Original New domain Mean D h2
(Psychological) (Environment) (Social) (Physical) domain
Item 5 0.757 Psychological ~ Psychological 3.79 0.817 0.690
Item 6 0.703 Psychological Psychological 411 0.814 0.547
Item 7 0.594 Psychological Psychological 3.56 0.776 0.520
Item 8 0.673 Environment Psychological 4.03 0.894 0.600
Item 9 0.618 Environment Psychological 3.42 0.908 0.526
Item 10 0.567 Physical Psychological 3.72 0.874 0.536
Item 11 0.623 Psychological Psychological 4.16 0.884 0.547
Item 16 0.509 Physical Psychological 3.41 0.989 0.365
Item 17 0.543 Physical Psychological 3.71 0.838 0.583
Item 26 0.597 Psychological Psychological 3.06 0.866 0.420
Item 12 0.595 Environment Environment 3.17 0.898 0.432
Item 13 0.491 Environment Environment 3.61 0.754 0.367
Item 14 0.632 Environment Environment 2.97 0.962 0.500
Item 15 0.655 Physical Environment 4.03 0.837 0.538
Item 24 0.728 Environment Environment 4.03 0.885 0.587
Item 25 0.774 Environment Environment 3.06 0.866 0.635
Item 18 0.593 Physical Social 4.01 0.770 0.628
Item 19 0.519 Psychological Social 4.19 0.778 0.614
Item 20 0.671 Social Social 4.04 0.857 0.595
Item 21 0.586 Social Social 3.68 0.986 0.469
Item 22 0.737 Social Social 3.70 0.909 0.668
Item 23 0.560 Environment Social 3.87 0.880 0.514
Item 3 0.849 Physical Physical 4.25 0.919 0.777
Item 4 0.838 Physical Physical 3.79 0.817 0.690

h? (Communality): Proportion of item variance explained by all extracted factors; SD: Standard deviation

3.2.1. Confirmatory factor analysis (CFA)

No outliers were found in the results when the
fourth factor solution from the PCA was cross-
validated with the entire sample (n = 232), and all
items were checked for conformity with the linearity
and multivariate normality assumptions. For the
CFA, we evaluated the factor structure identified via
PCA in the sample (n = 232). We present the fit
indices for each model tested in Table 3. First, we ran
the original model as reported in the original study
by the WHOQOL Group (1998).
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The original model, using four factors and 24
items, had an acceptable fit, although it should be
noted that the values of the Tucker-Lewis index
(TLI) and the CFI failed to meet the criterion set with
the following values: 2(df = 246) = 653.562, CFI =
.82, TLI = .806, and RMSEA=.85. We then tested our
Arabic version of the WHOQOL-BREF scale proposed
by the PCA of the sample. In the first run for model
fit, the values were as follows: 2(df = 265) = 499.838,
CFI = .90, TLI = .89, and RMSEA = .062, SRMR =
0.049. The results of the attempts are presented in
Table 3.
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Table 3: Fit indices for each model tested for CFA (n = 232)

Model X2 df x2/df TLI CFI RMSEA GFI NFI AIC CAIC ECVI
Model 1 653.562 246 2.65 .806 .82 .85 81 .752 761.562 1001.686 3.297
Model 2 499.838 265 1.88 .89 .90 .062 .85 81 619.838 886.643 2.683
Model 3 450.8620 242 1.86 .89 91 .061 .86 .82 566.862 824.773 2.454

Model 1: Original WHOQOL-BREF (24 items, 4 factors); Model 2: Arabic version - initial CFA; Model 3: Arabic version - final CFA with modifications; AIC: Akaike
information criterion; CAIC: Consistent Akaike information criterion; CFA: Confirmatory factor analysis: CFI: Comparative fit index; NFI: Normed fit index;
RMSEA: Root mean square error of approximation; TLI: Tucker-Lewis index; ECVI: Expected cross-validation index; df: Degrees of freedom

The MIs improved the fit indices as a further
attempt, and the second run produced an
improvement in the following values: 2(df = 242) =
450.862, CFI = .91, TLI = .89, and RMSEA = .061. We
noticed that the AIC and CAIC of the four-factor
model were found to decrease with each attempt,
and the GFI and NFI increased slightly, indicating
relative improvements in fit over the earlier attempt.
The model provided a good fit to the data, as seen in
Table 3, which presents attempts at modifications of
the model fit indices for each of the tested modified
models. The model improved and, subsequently, we
deemed it a good model fit.

3.3. Convergent and discriminant validity

Based on the Pearson’s correlation coefficients,
all the original and proposed domains had positive
correlations (p < .001) with the items on general
health and overall QoL, as well as with each other.
Discriminant and convergent validity between the
two QoL scales was substantiated by positive and
medium-sized correlations.

In Table 4, we present the correlations between
the WHOQOL-BREF and the other instruments.
Convergent validity was assessed by calculating the
correlations between the Arabic version of the
WHOQOL-BREF and the QoL measures used in this
study. The Arabic version of the WHOQOL-BREF
demonstrated a significant and positive correlation
with the QOLS (r = 0.810, p = .001). The HSS and
WHOQOL-BREF exhibited a negative correlation (r =
-0.539, p =.001), indicating that the Arabic version
of the WHOQOL-BREF has discriminant validity. The
selection of QoL measures to test discriminant
validity in this study was further supported by the
QOLS and HSS having a negative correlation (r = -
0.589, p =.001).

3.4. Measurement invariance

Measurement invariance was assessed for gender
and educational level. For gender, the configural
invariance model fit the data adequately (Table 5).
From Table 5, the configural invariance model
provides an adequate fit for gender in the data. Next,
we compared this configural model with a more
constrained measurement invariance (i.e., metric
measurement invariance) model. From Table 5, the

weak invariance model, the first and most restrictive
model, provides a good fit for the data. When
comparing the metric invariance model with the
configural invariance model, the changes in CFI, TLI,
and RMSEA were all acceptable values (ACFI = 0.003,
ATLI = 0.01, ARMSEA = -0.002), indicating that the
factor score metric was gender-invariant. In simpler
terms, the meaning of the items used to estimate the
factor loadings was the same for men and women.
The fit of the strong invariance model, which was the
next restrictive model, with the data is presented in
Table 5.

Strong invariance (ACFI = -0.005, ATLI = 0.001,
ARMSEA = 0.002) was demonstrated using the
second, more restrictive model, which constrained
the factor loadings and item intercepts to generate a
strong invariance model, indicating that the item
intercepts and factor loadings are gender-invariant.
Next, by constraining the factor loadings, item
intercepts, and residual variances, we examined the
final, more restrictive model, which is a strict
invariance model. The modified indices of fit (ACFI =
-0.002, ATLI = 0.005, ARMSEA = -0.002) were all
within the same range as the recommended values.
This implies that comparisons of average item scores
between males and females are valid.

For the educational level variable, we repeated
the same analysis, beginning with the configural
invariance model, which fit the data (Table 5). Next,
we compared this configural model with the more
constrained measurement invariance (i.e., metric
measurement invariance) model. However,
configural and scalar invariance could not be
established for educational level, as the RMSEA
values were greater than the threshold value of
0.080 (Table 5); CFI, TLI, and RMSEA values were
0.844, 0.822, and 0.085, respectively. Furthermore,
for the metric run, the CFI, TLI, and RMSEA values
were 0.842, 0.828, and 0.084, respectively. We
determined that the model fit for the bachelor’s
group was somewhat poorer than those of the
master’s and Ph.D. groups, notwithstanding the fact
that the metric did not make the structure worse. We
decided to describe the metric invariance model as
having a poorer fit for educational level,
notwithstanding the changes in CFI, TLI, and RMSEA
between the metric invariance model and the
configural invariance model being acceptable values
(ACFI =0.002, ATLI = -0.016, ARMSEA = 0.002).

Table 4: Correlations among the WHOQOL-BREF, with scales included in the analyses (n = 232)

Measures HSS QOLS WHOQOL-BREF
HSS 1 -0.589** -0.539**
QOLS -0.589** 1 0.810**

WHOQOL-BREF -0.539** 0.810** 1

HSS: Health and suffering scale; QOLS: Quality of life scale; WHOQOL-BREF: WHO quality of life - Brief version; **: p-value <.01
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Table 5: Measurement invariance of the Arabic version of WHOQOL-BREF

Measurement X2 (df) CFI TLI RMSEA (90% CI) SRMR A2(Adf) ACFI  ATLI  ARMSEA  ASRMR
nvariance
Gender
Configural 776.738 (444)  0.856  0.836  0.080 (0.071,0.090)  0.066 - - - - -
Metric 789.752 (463)  0.859  0.846  0.078(0.069,0.087)  0.071  13.014(19)  0.003  0.01 0.005 0.003
Scalar 824.807 (486)  0.854  0.848  0.078(0.068,0.087) 0073  35.055(23) -0.005  0.001 0.002 0.003
Strict 851.854(509)  0.852  0.853  0.076(0.067,0.085) 0076  27.047(23)  -0.002  0.005 -0.002 0.003
Educational level
Configural 813.504 (444)  0.844  0.822  0.085(0.076,0.094)  0.063 - - - - -
Metric 842.044 (463)  0.842  0.828  0.084(0.075,0.093)  0.073  2854(19)  -0.002 -0.016 0.002 0.004

CFI: Comparative fit index; TLI: Tucker-Lewis index; RMSEA: Root mean square error of approximation; SRMR: Standardized root mean square residual; A:
Change between models

This finding indicates that the factor score metric
was not invariant among the educational level
groups. In other words, the items utilized for
estimating the factor loadings are different for the
master’s and Ph.D. groups than for the bachelor’s

group.
4., Discussion

Based on our inclusive study sample of teachers,
the results of this study demonstrate that the
WHOQOL-BREF is a measure with adequate
psychometric properties for use in Arabic cultural
settings. The WHOQOL-BREF demonstrates a good
degree of internal consistency, and the four
proposed QoL domains fit together adequately.
Although a four-factor solution was found to best fit
the data, the factor analysis did not group the same
as the original instrument (Table 2). The major
difference between the two versions is that the
psychological domain in the WHOQOL-BREF with
major differences in the other three factors.

In this study, we aimed to assess the construct
validity, internal consistency, and structural validity
of the WHOQOL-BREF using a sample of special
education  teachers. A  four-factor = model
encompassing the physical, psychological, social, and
environmental domains of QoL was broadly
supported by all the analyses performed in this
study. Nevertheless, the PCA results indicate a
different item distribution among these domains.
The new model structure outperformed the original
domain structure on all indices of fit,
notwithstanding the CFA results indicating a good
fit of the original domain structure. This implies that
the proposed item distribution is more appropriate
for this sample of special education teachers than the
item distribution in the original domain structure.
Based on the general pattern in the findings from
additional comparisons between the original and
proposed domain structures, the physical,
psychological, and social domains appear to operate
somewhat better in the proposed structure.

The convergent validity of the WHOQOL-BREF
questionnaire is demonstrated by the significant
positive correlation found between its scale domains
and broad QOLS measurements. Furthermore, there
was a negative correlation between the HSS and the
WHOQOL-BREF, and a positive correlation between
all four of the WHOQOL-BREF domains. Based on our
literature review, numerous global research studies
have confirmed the convergent and discriminant
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validity of the WHOQOL-BREF (WHOQOL Group,
1998; Skevington et al.,, 2004; Kalfoss et al., 2021),
which corresponds with our findings.

The measurement invariance of the structure of
the Arabic WHOQOL-BREF across gender (men vs.
women) and educational level was assessed using
multiple-group CFA models. We evaluated the full
factorial invariance of the item responses across
gender and educational levels. Our study findings
support the acceptable validity and internal
consistency (or reliability) of the Arabic WHOQOL-
BREF scale. The data demonstrate the gender-group
invariance of the WHOQOL-BREF. Nevertheless,
scalar invariance could not be proven for the
educational level. The model fit was slightly poorer
when comparing the bachelor’s educational level
group to the master’s and Ph.D. groups. This means
that the items of the scale were understood
differently across different groups of participants
who have different levels of education. This may be
due to the small sample size in the master's and
Ph.D. groups. It may also be explained by the diverse
educational backgrounds within each of these two
groups.

The findings of further investigation indicate that
the factor structure of the WHOQOL-BREF might
differ from the first factor structure proposed.
Languages and cultures other than Spanish-speaking
populations in Costa Rica, Peru, Mexico, Cuba,
Paraguay, Argentina, Colombia, Spain, and Chile also
exhibit variations from the original four-domain
model (Benitez-Borrego et al,, 2014; Lima-Castro et
al, 2021). This has also been observed with
populations in African countries (Oliveira et al.,
2016; Ohaeri et al,, 2007) and Portuguese-speaking
populations (Moreno et al, 2006). The observed
variations in our findings may be explained by the
fact that the study sample was composed of working-
age, reasonably healthy adults, as previously found
and reported by Moreno et al. (2006) and Sudrez et
al. (2018). It is probable that the original scale
structure has a good fit with a variety of samples
with wide ranges in age and health status because
the WHOQOL-BREF was initially developed and
validated using large general populations (Suarez et
al, 2018). This could account for some of the
reported findings.

This study provides new insights into gender-
related measurement invariance of the WHOQOL-
BREF. We examined the measurement and structural
invariance of the WHOQOL-BREF using a sample of
special education teachers from the Hail
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metropolitan area in Saudi Arabia. At the first two
levels of analysis, the four-factor model
demonstrated metric invariance (also called weak
measurement invariance) and scalar invariance (also
known as strong measurement invariance) across
gender. These findings are consistent with those
reported in previous studies (Yao and Wu, 2005; Lin
et al,, 2016). Furthermore, measurement invariance
across gender was established, which also aligns
with the findings of other recent studies (Kalfoss et
al, 2021). However, the results of our study do not
establish the presence of measurement invariance
across educational levels, which contrasts with the
findings of Kalfoss et al. (2021).

We chose to include covariance between residual
items from other factors as well as those from the
same factor in this study. These changes to the
proposed WHOQOL-BREF model were made after we
had obtained adequate theoretical support and were
based on the MI values in the output of Jeffreys’s
Amazing Statistics Program. Items from the same
factor were implicated in two residual covariances:
Q20, which asked about satisfaction with one’s
personal relationships (factor: Social), and Q22,
which asked about satisfaction with the help
received from friends (factor: Social), were in
question here. Given that the two items are derived
from the same factor, the covariance between the
residuals for both items was reasonable.
Furthermore, because friendships are a type of
relationship, it is possible to connect these two
items based on their common social backgrounds. To
obtain a Dbetter-fitting model, these residual
covariances were included in the models after
substantive meaningfulness was taken into account.
This is not unexpected. These factors can make
significant substantive sense, particularly in social
psychology research; therefore, they should be
incorporated into the model (Kueh et al., 2018).

We are aware that this study has some
limitations. We are aware that self-reported survey
data is impacted by response bias, and that this
might lower the accuracy of the information
provided by participants. Furthermore, based on
impression management theories, individuals may
respond to survey questions in a way that positively
impacts the persona they would like to project.
Therefore, response bias was considered while
collecting data for this study. Consequently, we
consistently encouraged and reminded participants
to be truthful in responding to any questions about
their personal lives and physical and mental well-
being. In addition, we informed all participants that
their responses would remain anonymous and be
treated as confidential. Another limitation is that the
findings of this investigation may be limited to
special education teachers and may not be
generalizable to other dissimilar populations.
However, we are convinced that if a scale this
specific to a healthy, educated, working-class
population shows promising results, which the
Arabic WHOQOL-BREF does, then our findings
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further establish the validity and reliability of the
WHOQOL-BREF as a regional psychometric scale.
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