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Abstract
Background: The Quality of Life Enjoyment and Satisfaction Questionnaire-Short Form (Q-LES-Q-SF) is the most
frequently used generic quality of life (QOL) measure in many countries and cultures worldwide. However, no single
study has been carried out to investigate whether this questionnaire performs similarly across diverse cultures/coun‑
tries. Accordingly, this study aimed to assess the cross-cultural measurement invariance of the Q-LES-Q-SF across ten
different countries.
Methods: The Q-LES-Q-SF was administrated to a sample of 2822 university students from ten countries: Bangladesh,
Brazil, Croatia, India, Nepal, Poland, Serbia, Turkey, the United Arab Emirates, and Vietnam. The Bayesian approximate
measurement invariance approach was used to assess the measurement invariance of the Q-LES-Q-SF.
Results: Approximate measurement invariance did not hold across the countries for the Q-LES-Q-SF, with only two
out of 14 items being non-invariant; namely items related to doing household and leisure time activities.
Conclusions: Our findings did not support the cross-cultural measurement invariance of the Q-LES-Q-SF; thus, con‑
siderable caution is warranted when comparing QOL scores across different countries with this measure. Item reword‑
ing and adaptation along with calibrating non-invariant items may narrow these differences and help researchers to
create an invariant questionnaire for reliable and valid QOL comparisons across different countries.
Keywords: Cross-cultural, Measurement invariance, Quality of life, Psychiatry, Mental health

*Correspondence: bagherizb@gmail.com
1
Department of Biostatistics, School of Medicine, Shiraz University of Medical
Sciences, Shiraz, Iran
Full list of author information is available at the end of the article

Background
In recent years, quality of life (QOL) has received considerable attention in both clinical and research settings
[1]. However, there is little consensus on the definition
of QOL due to the complexity of its concept, with more
than 100 questionnaires developed over the past decades [1, 2]. Nevertheless, the World Health Organization
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(WHO) provided a broad definition of QOL which is centered on individual’s subjective perception of the quality
of his or her life: "an individual’s perception of their position in life in the context of the culture and value systems
in which they live and in relation to their goals, expectations, standards and concerns" [3]. According to this
definition, QOL is a multidimensional concept in which
physical and emotional well-being in addition to social
relations, activity of daily living, and overall life satisfaction are conceptualized [1, 2]. Previous studies showed
that different values, traditions, and beliefs in different
cultures along with environmental conditions and availability of opportunities strongly affect the QOL construct
[4, 5]. Accordingly, QOL questionnaires may be sensitive
to the language, dialect, customs, beliefs and traditions of
local cultures where they are constructed [4, 5].
Translation and more importantly cultural adaptation
are indispensable prerequisites for administering a given
questionnaire developed in one cultural group to individuals in another culture [4]. One of the key aspects of
cultural adaptation of a questionnaire when aiming to
conduct cross-cultural research is assessing the assumption of measurement invariance which is known as crosscultural measurement invariance [6]. Measurement
invariance means that individuals from different groups
perceived the meaning of items in a QOL questionnaire
in the same way, given the same level of underlying QOL
[7]. When measurement invariance does not hold, differences in means and other estimates observed across different cultures cannot be relied upon. Because it is not
clear whether the observed difference is a true difference
in the underlying construct of interest or it is an artificial effect of different implicit or explicit interpretation
of items by individuals in different cultures and countries [7]. Moreover, a lack of measurement invariance of a
questionnaire can question its validity due to the fact that
a fundamental assumption in measurement is that individuals’ response to the items of the questionnaire should
not be affected by their characteristics such as country,
language or culture which are unrelated to the construct
being measured [7].
The Quality of Life Enjoyment and Satisfaction Questionnaire-Short Form (Q-LES-Q-SF) is one of the most
frequently used generic QOL questionnaires in psychiatric and mental health research and clinical settings,
which was developed from the original long form representing the QOL concept widely [8, 9]. A key feature
of this questionnaire is that it emphasizes the subjective
perceptions of individuals physical, psychological, and
social domains of daily life [10]. Furthermore, this questionnaire has been translated in several languages and
validated in diverse groups of individuals with different
socio-economic backgrounds and lifestyles, as well as

Page 2 of 10

with other health conditions besides the psychiatric ones
[2, 8–17]. The results of the previous studies revealed that
the Q-LES-Q-SF questionnaire exhibited sound psychometric properties and it has been used as a QOL questionnaire in more than 100 peer-reviewed publications
[17]. In addition, the measurement invariance of this
questionnaire was confirmed across different age, sex,
educational level and type of substance dependence in a
French sample [12]. However, to the best of our knowledge, no single study has investigated the cross-cultural
measurement invariance of this questionnaire. Due to
the increasing interest in international QOL research,
there is, therefore, a need to investigate the measurement invariance of this questionnaire across various
cultures. This study aimed to assess the cross-cultural
measurement invariance of the Q-LES-Q-SF questionnaire across ten countries including, Bangladesh, Brazil,
Croatia, India, Nepal, Poland, Serbia, Turkey, the United
Arab Emirates, and Vietnam, using Bayesian approximate
measurement invariance approach.

Methods
Participants

Data for the present study were used from an international project which evaluated psychological well-being
and Internet use aspects among university students,
including QOL collected with the Q-LES-Q-SF [18, 19].
In that project, data was collected via an online survey.
It was considered a convenient sampling of students pursuing various graduation courses in colleges/universities
across the available countries from rural and urban communities based on the location of the researchers of the
project [18, 19]. The same recruitment procedure was
followed across all locations. After obtaining the approval
from the respective institution from where the students
were contacted, the researchers or project’s staff were
responsible to advertise and to send a link of the survey
to the students [18, 19]. Students were solicited to participate in the survey directly during classes or via students’ organizations. The completion of the survey was
voluntary and anonymous [18, 19]. In total, 2822 college/
university students completed the Q-LES-Q-SF questionnaire in the following countries: Bangladesh (183), Brazil (127), Croatia (464), India (487), Nepal (165), Poland
(161), Serbia (321), Turkey (251), the United Arab Emirates (210), and Vietnam (453). There is no certain rule
for sample size calculation in Bayesian approximate
measurement invariance approach; however, previous
research showed that this method was also appropriate for studies with small sample size (e.g., n = 150) [20].
Accordingly, except for the Brazil the sample size in the
other countries seems to be sufficient.
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The survey was available in Croatian, English Polish,
Portuguese, Spanish, Serbian, Turkish, and Vietnamese.
Students participating form Bangladesh, India, Nepal,
and the UAE completed the English version of the survey, since the English language is used completely or in
part during their educational courses in the respective
colleges/university and there was no need for additional
language versions. The only exclusion criterion for the
study was not providing informed consent. The study was
approved by an institutional board/ethical committee
relevant to the authors’ institutions. A signed informed
consent form was obtained from all participants prior
to starting the data collection. For all details on the sampling see Balhara et al., 2019 [18] and Stevanovic et al.,
2020 [19].
Questionnaire
Q‑LES‑Q‑SF

The Q-LES-Q-SF is a 16-item, self-report questionnaire
that evaluates QOL and satisfaction in several domains.
The first 14 items assess satisfaction with (1) physical
health, (2) mood, (3) work, (4) household activities, (5)
social relationships, (6) family relationships, (7) leisure
activities, (8) daily functioning, (9) sexual life, (10) economic status, (11) living/housing situation, (12) ability to
get around physically, (13) vision, and (14) overall wellbeing. The last two items measure medications, and overall satisfaction and contentment. The items are scored on
a 5-point Likert scale from 1 (not at all or never) to 5 (frequently or all the time), with higher scores indicating better enjoyment and satisfaction with life. The total score
of the questionnaire is the sum of these 14 items ranging from 14 to 70 and expressed as a percentage based on
the maximum total score of the items completed (0–100).
The last two items, which are not included in the total
score, are about medications and overall life satisfaction
and were added to the short form for clinical reasons [8,
11]. Accordingly, we assessed the measurement invariance of the first 14 items in our study.

Statistical analysis
One-way ANOVA and Chi-square statistics were applied
to investigate whether participants from different countries differed significantly in terms of their age and gender, respectively. p-value < 0.05 was considered as a
significance level.
In the present study, the Bayesian approximate measurement invariance approach was applied to investigate
the measurement invariance of the Q-LES-Q-SF across
the ten countries. This newly introduced method, which
is based on Bayesian structure equation modelling, is
particularly useful when there are many groups to compare such as cross-cultural studies [21]. In traditional
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exact methods (e.g., multiple-group confirmatory factor
analysis), researchers presume that the loadings (or intercept) are exactly equal across the groups, this means that
the differences of the loadings (or intercepts) across the
groups are exactly zero. Previous research showed that
the exact zero constraints are very restrictive especially
in many group comparisons and may leads to frequent
rejection of the exact invariance model, even when the
differences are ignorable across the groups. However, a
promising new application of Bayesian analytic properties for assessing measurement invariance enables
researchers to relax exact equality constraints. In this
technique, the differences in loadings (or intercepts) of
like items across the groups are allowed to be approximately zero with a mean of zero and some small variance
which works through employing very narrow prior distribution to cross-group parameter differences. Because
this small amount of variability is reasonably normal, a
normal distribution with mean of zero and small variance is assumed for parameter differences of loadings (or
intercepts).
Previous simulation studies pointed out that small
variances like 0.01 or 0.05 keep differences at a minimum level; accordingly, the construct of interest remains
approximately comparable across the groups [21, 22].
In this study, according to the outline of Asparouhov
et al., 2015, we began running a model with a very small
variance (0.001); if the model was not acceptable, we then
gradually increased it to 0.01, 0.05, and 0.1 to determine
the level of variation for the parameters differences of
loading and intercept which would lead to acceptable
model fit [23]. The fit of the Bayesian model can detect
whether actual deviations are larger than those that the
researcher allows in the prior distribution which is based
on the posterior predictive probability (PPP) values and
the confidence interval (CI) between the observed and
replicated chi-square values. When zero lied in the CI
and the PPP was not significant (around 0.5), the model
fit well. While, when the model fit was unacceptable, the
non-invariant items can be detected by identifying those
loadings and intercepts which were different across the
groups [21, 22]. It should be noted in contrast to traditional exact and approximate procedures in which all
studied countries are compared with each other, in Bayesian approximate measurement invariance approach each
country is compared with a previously set values estimated based on the mean of the posterior distribution.
In other words, non-invariant items were determined as
the difference of a particular parameter (loadings and/or
intercept) at a specific country from the average of estimates, based on posterior distribution, for that particular parameter across the ten countries. If a difference of
zero was outside of the 95% confidence interval of the
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posterior distribution of differences, the difference was
assumed to be significant and the item can be considered
to be non-invariant [24].
It should be mentioned that in the present study, the
proportion of female students was significantly smaller
in Indian, Nepal, and particularly Bangladesh in contrast to the other countries which should be taken into
account in the assessment of measurement invariance.
The importance of this issue is due to the fact that lack of
invariance may be due to inherent differences in the distribution of confounding variables across the groups not
due to the inherent measurement non-invariance. However, despite the appealing properties of Bayesian approximate measurement invariance approach, the effect of
confounding variables cannot be controlled in the model.

Table 1 Distribution of participants by gender and age across
ten countries

Croatia (n = 461)

Serbia (n = 321)

India (n = 487)

UAE (n = 210)

Nepal (n = 165)

Brazil (n = 127)

Bangladesh (n = 183)

Turkey (n = 251)

Vietnam (n = 453)

Poland (n = 161)

Age

Gender (male/female)

Mean ± SD

N(%)

21.84 ± 2.53

22.33 ± 2.48

20.57 ± 2.97

20.61 ± 1.89

21.94 ± 2.45

25.18 ± 5.26

21.75 ± 1.80

21.55 ± 2.66

20.93 ± 2.34

21.52 ± 2.11

p-value < 0.001*

110(23.7)/354 (76.3)
92(28.7)/229 (71.3)
249 (51.1)/238 (48.9)
60 (28.6)/150 (71.4)
92 (55.8)/73 (44.2)
31 (24.4)/96 (75.6)
133 (72.7)/50 (27.3)
97 (38.6)/154 (61.4)
152 (33.6)/301(66.4)
43 (26.7)/118 (73.3)
p-value < 0.001**

* p-value based on one-way ANOVA (F-value = 43.07, df = 9)

** p-value based on chi-square test (Chi-square value = 234.56, df = 9)

Therefore, we investigated the cross-cultural measurement invariance of the questionnaire in the subsample
of male and female students separately in addition to the
whole sample.
The Mplus 7 software was used to perform Bayesian
approximate measurement invariance.

Results
Table 1 represents the mean (± SD) age of individuals as
well as percentage of males/females in each country. As
shown the mean age of participant significantly differed
among the countries; Brazil had the greatest mean age
(25.18 ± 5.26) among all the studied countries and India
had the smallest mean age (20.57 ± 2.97). In addition, the
percentage of male and female were significantly different among the countries; in almost all countries the percentage of female were higher than male except for India,
Nepal, and particularly for Bangladesh.
Table 2 presents the value of fit indices including PPP
and 95%CI for assessing Bayesian approximate measurement invariance for various magnitudes of the prior variance in the whole sample and the subsamples of male and
female students. For all values of the variance of prior
distribution from the smallest prior variance (0.001) to
the largest value (0.1), the PPP values were zero and the
confidence interval did not include zero. This suggested
that approximate scalar measurement invariance did not
hold for all values of variance.
Table 3 shows all deviation of intercepts and factor loadings from the defined priors (mean = 0 variance = 0.1) in Bayesian approximate measurement
invariance approach for the whole sample. Non-invariant
items across the ten countries were shown with asterisk.
In addition, significant deviation of the factor loadings
and/or intercepts from the average were shown by × in

Table 2 Fit indices of Bayesian approximate measurement invariance
Prior
Whole sample

Male subsample

Female subsample

PPP

95% CI

Scalar invariance

N(0, 0.001)

< 0.001

(2423.02, 2665.045)

Scalar invariance

N(0, 0.01)

< 0.001

(1876.118, 2162.83)

Scalar invariance

N(0, 0.05)

< 0.001

(1794.11, 2041.799)

Scalar invariance

N(0, 0.1)

< 0.001

(1787.624, 2038.699)

Scalar invariance

N(0, 0.001)

< 0.001

(1252.885, 1467.639)

Scalar invariance

N(0, 0.01)

< 0.001

(1030.901, 1270.190)

Scalar invariance

N(0, 0.05)

< 0.001

(944.417, 1174.272)

Scalar invariance

N(0, 0.1)

< 0.001

(933.837, 1170.367)

Scalar invariance

N(0, 0.001)

< 0.001

(1729.296, 2017.262)

Scalar invariance

N(0, 0.01)

< 0.001

(1307.140, 1538.557)

Scalar invariance

N(0, 0.05)

< 0.001

(1180.035, 1416.096)

Scalar invariance

N(0, 0.1)

< 0.001

(1172.120, 1402.634)

PPP: posterior predictive probability, CI: confidence interval
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Table 3 Deviation of factor loadings and intercepts from prior defined parameters (mean = 0, variance = 0.1) in the whole sample
Croatia

Serbia

lo

lo

int

India

int

lo

q1*

UAE

int

lo

Nepal

int

lo

Brazil

int

lo

int

Bangladesh

Turkey

Vietnam

Poland

lo

lo

lo

lo

×

q2*

×

q3*

int

×

int

×

×

×

q4
q5*

×

q6*

q9*
q10*
q11*
q12*
q13*
q14*

×
×
×

×
×

×

×

×
×
×

×

×

×

×
×

×

×

×

×

×
×

×

×

×

×

×

×

lo: factor loading, int: intercept, × : deviation of a given parameter in a given country from the defined priors (mean = 0, variance = 0.1)

various countries. As shown only items 4 and 7 were
invariant across all countries; while, the other items were
non-invariant at least in one country. This means that at
least in one country the estimated posterior parameters
of interest (factor loading and/or intercept) were deviated substantially from the average posterior estimates
across all the countries and these items were non-invariant. For instance, the intercept of item 6 (family relationship) deviated from the defined prior only in Bangladesh
which means that this item was interpreted differently
by the university students in this country as opposed to
the other nine countries. On the other side, the parameters of item 12 (ability to get around physically without
feeling dizzy or unsteady or falling) deviated from the
defined prior in almost all countries, except for Nepal
and Vietnam. This suggested that this item was perceived
in a different way in almost all countries. Item 1 in India
and Turkey, item 3 (work) in Vietnam and Poland, and
item 5 (social relationships) in Indian and Poland were
not invariant. In addition, items 9 (sexual drive, interest
and/or performance) and 11 (living/housing situation)
were non-invariant in Bangladesh, Vietnam, and Poland.
The parameters of item 2 (mood) in India, Bangladesh,
Vietnam, and Poland along with item 14 (overall sense
of well-being) in India, Bangladesh, and Poland deviated
from the defined prior. Furthermore, item 10 (economic
status) was perceived differently in Croatia, Serbia,
India, UAE, and Vietnam. Item 13 (your vision in terms
of ability to do work or hobbies) were also perceived in
a different way in Serbia, India, Turkey, and Vietnam.
Poland was the country in which the greatest number
of non-invariant items were detected following by India

int

×

×

×

×

q7
q8*

int

×

×

×

×

×

×

×
×

and Bangladesh. It should be noted that almost the same
non-invariant items were detected for the other values of
prior variance including, 0.001, 0.01, and 0.05 which were
not shown here.
Tables 4 and 5 present the results of Bayesian approximate measurement invariance technique for the subsample of male and female students, respectively (mean = 0
variance = 0.1). Non-invariant items across the ten countries were shown with asterisk. In addition, significant
deviation of the factor loadings and/or intercepts from
the average were shown by × in various countries. An
interesting finding is that fewer non-invariant items were
detected in both subsamples (particularly in the subsample of male students) as compared with the results of
whole sample. As shown in Table 4 items 4, 5, 10, 13, and
14 were invariant across all countries and the other items
were non-invariant at least in one country. In contrast,
only items 4, 7, and 14 were invariant among subsample
of female students (Table 5); while the other items were
detected as non-invariant across the countries.

Discussion
This study is the first to investigate the measurement
invariance of the Q-LES-Q-SF across several countries
with diverse socioeconomic, cultural, and religious backgrounds. Our findings revealed that 12 out of 14 items
(85%) were non-invariant across the studied countries,
what implies that individuals from different countries
likely have different perceptions of the items. Thus, the
Q-LES-Q-SF is likely not an invariant measure for crosscultural QOL comparisons.
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Table 4 Deviation of factor loadings and intercepts from prior defined parameters (mean = 0, variance = 0.1) in the male subsample
Croatia

Serbia

lo

lo

int

India

int

lo

UAE

int

lo

Nepal

int

lo

Brazil

int

lo

int

Bangladesh

Turkey

Vietnam

Poland

lo

lo

lo

lo

int

q1*

int

×

q2*

int

×

q3*

×

×

q4

int

q5
q6*

×

q7*

×

×

q8*
q9*

×

q10
q11*
q12*

×

q13

×

×

×

×

×

×

×

×

×

×

×

×

×

×

q14
lo: factor loading, int: intercept, × : deviation of a given parameter in a given country from the defined priors (mean = 0, variance = 0.1)

Table 5 Deviation of factor loadings and intercepts from prior defined parameters (mean = 0, variance = 0.1) in the female subsample
Croatia

Serbia

lo

lo

int

India

int

lo

q1*

UAE

int

lo

Nepal

int

lo

Brazil

int

lo

int

Bangladesh

Turkey

Vietnam

Poland

lo

lo

lo

lo

int

×

q2*

×

×

q3*

int

int

×

q4
q5*

×

*

q6

×

q7
q8*
q9*
q10*
q11*
q12*
q13*
q14

×

×

×

×

×

×

×

×

×

×

×

×
×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×
×

int
×

×

×

×

×

×

×

×

lo: factor loading, int: intercept, × : deviation of a given parameter in a given country from the defined priors (mean = 0, variance = 0.1)

Only item 4 (household activities) and item 7 (leisure time activities) were invariant across the countries.
Although there are no clear data regarding the reason
for this finding, one possible explanation could be that
irrespective of culture or socioeconomic status of countries, individuals from different countries had the same
feeling about levels of satisfaction with doing household
and leisure time activities. On the other hand, item 12
(ability to get around physically without feeling dizzy
or unsteady or falling) was non-invariant across almost
all the countries, except Nepal and Vietnam. Different

interpretations of this items in different countries may be
attributed to variation in factors such as the perception
of health, description of symptoms, or cultural schemata
which is apparent in folk illnesses [5]. The remaining
items were also non-invariant at least in one country.
This discrepancy in the performance of the items across
different countries could be attributed to a wide variety
of factors. Previous research showed that diverse contextual characteristics of different countries such as cultural,
historical, religious, and socio-economic variables along
with different values placed on QOL may lead to different
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individual perceptions of the items in QOL measures
[5, 7, 25–27]. Translation inequivalence including both
wording of an item or the response category labels might
be another reason for item bias across countries with different languages [28]. Although previous studies showed
that even the best possible translation may not be accurately equivalent to the original version of the questionnaire, the more similar the language of respondents was
to the original language in which the questionnaire was
developed, the less non-invariant items were observed
[28–30]. For instance, Scott et al. reported that the
most non-invariant items in the European Organization
for Research and Treatment of Cancer Core Quality of
Life questionnaire (EORTC QLQ-C30) were detected
between Eastern European and Asian countries [30].
Furthermore, different response styles in terms of social
desirability responding, acquiesces response set (the tendency to agree with questions) and extreme response bias
in different culture can be potential sources of measurement non-invariance of a given questionnaire. Generally, it has been shown that Asian respondents are more
likely to agree with the question and less likely to select
extreme values in rating scale [31]. This could be a possible explanation for the findings of this study showing
that in Nepal, the factor loadings and intercepts of all the
items did not deviate from the defined priors (mean = 0
and variance = 0.1).
Another important finding is that fewer non-invariant
items were detected when cross-cultural measurement
invariance testing was performed on the subsample of
male and female students separately (especially among
subsample of male students). Although this result may be
due to the fact that lack of invariance across the studied
countries can be attributed to the differences in the interpretation of the items between male and female students,
small and unbalanced sample size may also negatively
influence the power of the test for detecting non-invariant items.
It should be mentioned that there was no similar study
on the cross-cultural invariance of the Q-LES-Q-SF
questionnaire for comparison. However, several studies
have examined the measurement invariance of the other
QOL questionnaires such as the World Health Organization Quality-of-Life Scale (WHOQOL), KINDL,
KIDSCREEN, EORTC QLQ-C30, Pediatric Quality of
Life Inventory (PedsQL), and EUROHIS-QOL across
various cultural, language, and ethnic groups [5, 25–27,
32–39]. Yet, inconsistent and contradictory findings
have been offered by these studies. An example is a
study conducted by Gibbons et al. in which the measurement invariance of the WHOQOL was assessed across
four diverse countries including UK, Zimbabwe, Russia, and India. They concluded that the majority of the
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items (75%) were non-invariant in the studied countries [32]. Moreover, Benítez-Borrego et al. reported
that the WHOQOL-BREF was not invariant across nine
Spanish-speaking countries in spite of their common
language [25]. Scott et al. also conducted two different
studies for investigating the measurement invariance of
the EORTC QLQ-C30, which is one of the most widely
used QOL questionnaires cancer patients, across more
than 20 countries all over the world [28, 30]. Their findings revealed that the results of the United Kingdome
(UK), North America, and Australia were fairly similar
which may be due to their common language and culture. While, more non-invariant items were detected for
Eastern European countries as opposed to Western European ones. In addition, the most number of non-invariant items were found across Eastern European and Asian
countries [28, 30]. Furthermore, in research which examined the measurement invariance of the EUROHIS-QOL
8-item questionnaire across ten European countries moderate non-invariance was detected. It has been shown
that when the culture was closer to the western draft
language culture, less non-invariant items were identified [29]. Stevanovic et al. also reported that the PedsQL,
as one of the most frequently used pediatric QOL questionnaire, was not invariant across seven countries [27].
Similar results were found for the measurement invariance of the KINDL questionnaire across Serbian and
Iranian children and adolescents [26]. In contrast, there
are a number of studies supporting the cross-cultural
invariance of some QOL measure. For example, it has
been shown that WHOQOL-AGE used for measuring
QOL in aging population was partially invariant across
three countries, namely, Finland, Poland, and Spain [36].
The KIDSCREEN questionnaire introduced for evaluating children and adolescent QOL is another example of
cross-cultural invariant measure. Two independent studies have indicated that this questionnaire was invariant
across Serbian and Iranian children and adolescents [37]
as well as thirteen European countries [34]. These contradictory results could be attributed to various possible
explanations such as various QOL questionnaires applied
in the mentioned studies, differences in health conditions
and age of respondents along with different statistical
methods used to assess measurement invariance of the
questionnaires.
It should be noted that the key strength of the current
study is utilizing a large sample size which included socioeconomically, culturally, and religiously diverse nations.
These components enhance the generalizability of our
findings to a multicultural context. Furthermore, the
main advantage of the Bayesian approximate measurement invariance used in this study is that researchers are
allowed to relax exact equality constraint by presuming
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that factor loadings and intercept are only approximately
equal; yet, differences are still maintained at a minimum
to make sure that the underlying construct remains
approximately comparable across the groups.
Several limitations to this study need to be acknowledged. First, the studied countries differed significantly in
terms of age and gender of the participants. The importance of this issue is due to the fact that without controlling the effects of covariates, the results of measurement
invariance can be distorted [40]. Second, the socioeconomic status of the participants was not collected which
may be a possible explanation for lack of invariance;
therefore, it is highly recommended that in future studies
socioeconomic status of participants be evaluated while
testing measurement invariance. Third, the measurement
invariance of the Q-LES-Q-SF was not evaluated across
different countries with the same language or across different languages in the same region. Hence, it is onerous to realize that different interpretations of the items
were due to a lack of translation equivalence or cultural
diversity. Accordingly, conducting structured interviews
with bilingual people in future studies could be fruitful to answer this question. Moreover, since the results
of measurement invariance testing could vary substantially from one questionnaire to another; therefore, further investigations should be conducted to assess the
cross-cultural measurement invariance of the other QOL
questionnaires. Finally, sample size in different countries
was unbalanced, especially in the subsample of male and
female students, which may adversely affect the power
of the measurement invariance testing for detecting lack
of invariance. Although previous simulation research
showed that unbalanced sample size led to substantial
reduction in the power of measurement invariance testing across two groups [41], no study has been carried
out to investigate this issue when the number of groups
being tested is large. Hence, it would be interesting to
investigate the effects of unbalanced sample size on the
power of Bayesian approximate measurement invariance
approach in future studies.

Conclusion
Our findings did not support the cross-cultural measurement invariance of the Q-LES-Q-SF, thus considerable caution is warranted when comparing QOL across
different countries with this measure. It is suggested
that before any comparisons, the cross-cultural measurement invariance is tested first and the questionnaire
is calibrated for non-invariant items. The results of this
study may help in future research with Q-LES-Q-SF in
item rewording and adaptation as well as calibrating noninvariant items to narrow the differences and help create
an invariant measure for valid QOL comparisons across

Page 8 of 10

different countries since using culture-specific measures
is not practical for cross-cultural studies.
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