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This study evaluated the cross-cultural measurement invariance of the Pediatric Quality of Life Inventory version 4.0
(PedsQLTM) among adolescents sampled from Bulgaria, Croatia, India, Indonesia, Nigeria, Serbia, and Turkey. The mul-
tiple-indicator multiple-cause (MIMIC) model was used, which allowed controlling of demographic variables (i.e., age,
gender, and socioeconomic status). Significant effects of country on scores within the PedsQLTM domains were
observed, with up to 17 items showing differential item functioning (DIF) across the countries. We did not find support
for cross-cultural measurement invariance hypotheses for scores on the PedsQLTM adolescent self-report in this study.
Researchers should use caution in making cross-cultural quality of life comparisons while using the PedsQL.

Research suggests that the health-related quality of
life (QOL) construct is strongly influenced by val-
ues, traditions, and beliefs about health in one’s
culture (e.g., Acquadro et al., 2003; Bullinger, 1997;
Hutchinson, 1996; Schmidt & Bullinger, 2003; Ste-
wart & Napoles-Springer, 2000). As such, QOL
questionnaires are inherently sensitive to the lan-
guage, dialect, customs, beliefs, and traditions of
the cultures where they are developed (Sartorius &
Kuyken, 1994). Administering a questionnaire to
individuals outside of its intended culture would
require translations and cultural adaptations to
accommodate for the inherent linguistic (e.g.,
semantics) or cultural differences (e.g., religion;

Beaton, Bombardier, Guillemin, & Ferraz, 2000). A
prerequisite for cross-cultural comparisons when
using a translated QOL questionnaire is that the
same theoretical construct is measured in each lan-
guage/culture in the same way. In other words,
construct invariance must be demonstrated for that
questionnaire when tested simultaneously across
several languages/cultures (Horn & McArdle,
1992). This is known as cross-cultural measurement
invariance. When a questionnaire lacks cross-cul-
tural measurement invariance, differences in means
and other estimates observed across countries can-
not be relied upon as true differences (e.g., Byrne
& Watkins, 2003; Gregorich, 2006).

It is widely accepted that satisfactory cross-cul-
tural measurement equivalence for a questionnaire
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is demonstrated through linguistic, conceptual,
metric, and functional equivalence (Johnson, 1998).
Within a multicultural context, linguistic equiva-
lence refers to the linguistic accuracy of items. Con-
ceptual equivalence refers to the sameness in the
meaning of factors/concepts. Metric equivalence
refers to the sameness in psychometric properties.
Functional equivalence refers to the fact that two
or more behaviors in different cultures are func-
tionally related to the same problem (Johnson,
1998). It is possible to examine aspects of linguistic
and conceptual equivalence through qualitative
methods that directly evaluate item and scale
meanings during the translation and cultural adap-
tion process. A quantitative examination of metric
equivalence for a questionnaire is conducted by
administering the questionnaire simultaneously
across several cultural groups, and using various
methods within structural equation modeling
(SEM) or in the item response theory (IRT) frame-
works (e.g., Brown, 2006; Byrne & Watkins, 2003;
Raju, Laffitte, & Byrne, 2002).

The Pediatric Quality of Life InventoryTM version
4.0 (PedsQLTM) is one of the most frequently used
generic QOL questionnaires among adolescents in
multinational contexts (Varni, Seid, & Kurtin,
2001). It was developed in American English and
has been translated and culturally adapted to over
70 languages and cultures (for details see http://
www.pedsql.org/). It was initially proposed that
the underlying measurement model for the
PedsQLTM has five factors across its four scales:
Physical Functioning, Emotional Functioning, Social
Functioning, and School Functioning split into two
different factors (Varni et al., 2001). This five-factor
model was supported in later factor analytic stud-
ies with the original version (Limbers, Newman, &
Varni, 2008a,b,c), as well as with different language
versions among Norwegian (Reinfjell, Diseth, Veen-
stra, & Vikan, 2006), Greek (Gkoltsiou et al., 2008),
Serbian (Stevanovi�c, Laki�c, & Damnjanovi�c, 2011),
and Iranian (Amiri et al., 2012) samples. Other
studies employing Korean (Kook & Varni, 2008),
Swedish (Petersen, Hagglof, Stenlund, & Berg-
strom, 2009), Chinese (Hao, Tian, Lu, Chai, & Rao,
2010), Serbian (Stevanovi�c et al., 2011), and Yoruba
(Atilola & Stevanovi�c, 2014) samples provided sup-
port for a four-factor model with each factor corre-
sponding to one PedsQLTM scale, with the School
Functioning scale being a single rather than a two-
factor scale.

These findings indicate that the factorial struc-
ture of the PedsQLTM scale is inconsistent across
the different language versions. As such, there is a

need to specifically examine the cross-cultural
invariance of the scale to determine whether it pro-
duces comparable data across different cultures
using different language versions. Several studies
have reported the measurement invariance of the
PedsQLTM factor model across age, gender, health
status, or socioeconomic status using the original
U.S. (Limbers et al., 2008a,b,c; Varni, Limbers, &
Newman, 2008), Chinese (Lin et al., 2012), and
Swedish (Petersen et al., 2009) self-report versions.
However, very few studies have focused on cross-
cultural measurement invariance of the PedsQLTM.

In one study, the authors used multigroup con-
firmatory factor analysis (MG-CFA) to demonstrate
measurement invariance across four race/ethnic
groups in the United States (i.e., white non-His-
panic, Hispanic, Asian/Pacific Islander, and black
non-Hispanic; Limbers, Newman, & Varni, 2009),
indicating that scores on the PedsQLTM can produce
comparable QOL measurements across these
groups. Another study also used MG-CFA findings
and supported the measurement invariance of the
PedsQLTM across English- and Spanish-language
groups in a Hispanic population in California
(Newman, Limbers, & Varni, 2010). A major limita-
tion to these studies was that their samples were
limited to ethnic groups within the same country,
and it is unclear whether these findings can be
generalized to people of different ethnicities in
their country of origin, where they are not an eth-
nic minority (Limbers et al., 2009; Newman et al.,
2010).

This study evaluated the cross-cultural measure-
ment invariance of the PedsQLTM by gathering data
across seven countries that varied in terms of their
stages of economic development, culture, and reli-
gious backgrounds. Specifically, the PedsQLTM was
completed by adolescents living in Bulgaria, Croat-
ia, India, Indonesia, Nigeria, Serbia, and Turkey as
part of a project organized by the International
Child Mental Health Study Group (ICMH-Study
Group; Atilola, Balhara, Stevanovic, Avicenna, &
Kandemir 2013).

METHOD

Participants

Data were gathered from 2,367 adolescents aged
13–18 years from Bulgaria, Croatia, India, Indone-
sia, Nigeria, Serbia, and Turkey. Demographic data
on gender, age, and socioeconomic status were col-
lected. A summary of these demographic data is
provided in Table 1.
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Participants represented a sample of conve-
nience from rural and urban communities based on
the location of the researchers, and the same
recruitment procedure was followed across all loca-
tions. The target sample per country was at least
560 adolescents in the 9th- to 12th-grade range.
Samples from each location were drawn from at
least two randomly selected postbasic schools, with
at least one school from both a rural and an urban
setting. Ethical approvals were obtained in all
countries from the appropriate local authorities
and/or ethical committees.

The adolescents were randomly contacted by
school psychologists/counselors and were
informed of the study. Of all contacted, only those
who agreed to participate and returned the written
self/parental consents (depending on age) were
included. The response rate ranged from 45.6% to
93.2%.The questionnaires were administered to the
adolescents while seated in school halls. They had
enough space for comfort and privacy.

PedsQLTM Questionnaire

The PedsQLTM consists of 23 items that are dis-
tributed across four scales: Physical Functioning
(eight items); Emotional Functioning (five items);
Social Functioning (five items); and School Func-
tioning (five items) (Varni et al., 2001). All items
have a 5-point response scale (0 = never a problem;
1 = almost never a problem; 2 = sometimes a problem;
3 = often a problem; and 4 = almost always a problem),
which are reverse-scored and linearly transformed
into a 0–100 scale, where higher scores indicate bet-
ter functioning. Each scale score is computed as the
sum of the items divided by the number of items
answered on the scale. If more than 50% of the
items on a scale are missing, a score is not com-
puted. The Mapi Research Institute, which follows
standardized procedures for cross-cultural adapta-
tions of QOL questionnaires, provided the different

language versions of the PedsQLTM used in this
study.

Family Affluence Scale

Information about socioeconomic status (SES) was
collected using the Family Affluence Scale (FAS), a
valid indicator of adolescents’ material circum-
stances (Boyce, Torsheim, Currie, & Zambon, 2006).
The FAS is a self-report questionnaire that provides
information about indicators of familial wealth
using four parameters, including family car owner-
ship, adolescent’s own bedroom, family ownership
of a computer, and family holiday in previous
12 months. A composite FAS score was calculated
for each participant based on the responses to these
items, with possible scores ranging 0–9. The greater
the obtained score, the higher the SES.

Data Analyses

As briefly reviewed in the Introduction, studies
have suggested either a four- or five-factor model
for the PedsQLTM factor structure. This study
employed categorical confirmatory factor analysis
(CCFA), which can appropriately model the
ordered-categorical responses to assess for each
country whether the four-factor model fit the data
better than the five-factor one.

The multiple-indicator multiple-cause (MIMIC)
model, which includes the factor model and addi-
tional exogenous variables, was used to assess
cross-cultural measurement invariance across coun-
tries (Joreskog & Goldberger, 1975). This model
consisted of a measurement component and a
structural component. At the structural level, the
latent variables are regressed onto covariate group-
ing variables such as country, while at the mea-
surement level, the latent variables are each
represented by observed indicators (i.e., the items).
Measurement noninvariance is indicated when a

TABLE 1
Distribution of Participants by Gender, Age, and Socioeconomic Status Across Seven Countries

Country Gender*, Male/Female, n (%) Age, M (SD) Years** FAS Score, Median (Range)

Bulgaria, n = 265 129 (48.7)/136 (51.3) 15.33 (1.11) 6 (0–9)
Croatia, n = 293 121 (41.3)/172 (58.7) 16.19 (1.23) 6 (1–9)
India, n = 393 244 (62.1)/149 (37.9) 14.60 (0.68) 4 (2–5)
Indonesia, n = 228 105 (46.1)/123 (53.9) 16.13 (0.76) 6 (3–9)
Nigeria, n = 522 236 (45.2)/286 (54.8) 14.98 (1.26) 3 (0–8)
Serbia, n = 386 173 (44.8)/213 (52.2) 16.68 (1.02) 4 (0–9)
Turkey, n = 280 176 (62.9)/104 (37.1) 16.16 (0.95) 3 (0–8)

*v2 (6) = 60.89, p < .001; **F (6) = 201.73, p < .0001.
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grouping variable has a statistically significant
effect directly on an indicator, unmediated by the
latent factor. The MIMIC enables uniform differen-
tial item functioning (DIF; i.e., scalar invariance) to
be examined. An item is considered to display uni-
form DIF when people from different groups have
different probabilities in item responses, despite
having the same underlying level of a latent trait
(Green, 1994). MIMIC also has the advantage of
allowing control of covariate effects when testing
measurement invariance across a specific grouping
variable (e.g., Bye, Gallicchio, & Dykacz, 1985;
Muth�en, 1989). As age, gender, and SES differed
significantly across the seven countries in our
study, we utilized the advantage of this model to
assess measurement invariance across the countries
while controlling the effect of above-mentioned
covariates.

In our study, all factors were simultaneously
regressed on age and SES (as continuous variables)
as well as the dummy variables of gender and
country. Six binary indicators were defined for
country, with one reference group. To conduct all
pairwise comparison across the studied countries,
each country was used in turn as the reference one,
resulting in seven MIMIC analyses. In the first step,
we tested the fit of a MIMIC model in which all
possible direct effects from items to covariates were
constrained to zero. If this model fits the data well,
it would suggest an absence of noninvariant items;
conversely, a poor-fitting model would indicate
sources of noninvariance. Large modification
indices would indicate which parameters are likely
sources of noninvariance, and each of these param-
eters may then be estimated one at a time (Bye
et al., 1985).

The fit of invariant and noninvariant models
was evaluated using several criteria, including chi-
square statistics, root mean square error of approxi-
mation (RMSEA), Tucker–Lewis index (TLI), and
comparative fit index (CFI). CFI and TLI values
≥.95, and an RMSEA ≤ .08 suggest acceptable
model fit. We applied the mean- and variance-ad-
justed weighted least square (WLSMV) estimation
procedure which is recommended for ordinal indi-
cators in the Mplus 6.1 software (Muth�en &
Muth�en, 1998–2010) to fit CCFA and MIMIC
models.

RESULTS

Data from 2,367 adolescents were available for all
analyses. There were statistically significant differ-
ences between the countries in age (p < .001) and

gender (p < .001), as well as differences in SES as
indicated by different medians of the FAS scores
(Table 1).

As seen in Table 2, there were trivial differences
in the values of fit indices between the four-factor
and five-factor models across each country. Consid-
ering that the PedsQLTM was originally proposed to
have four factors, each represented by a scale, the
four-factor model was used in the subsequent anal-
yses. India was used as the initial reference country
as its data provided the best model fit.

To assess measurement invariance of the
PedsQLTM across countries while controlling the
effect of age, gender, and SES as confounding vari-
ables, the initial model specified all latent variables
to regress onto age, sex, SES, and country simulta-
neously, and all direct effects from each covariate
to individual items were constrained to zero (i.e.,
no-DIF model). The values of fit indices
(v2(395) = 4320.65, CFI = .86, TLI = .84, RMSEA =
.08) showed that this model did not fit to the data
adequately, indicating the presence of DIF items.
Modification indices suggested several sources of
DIF, including a number of paths from countries to
13 items and from SES to three items. Each of these
paths was examined one at a time through fitting
several MIMIC models. Item parameter estimates
for the final model in which 13 items were consid-
ered as uniform DIF (or had significant direct
effects) are presented in Table 3. This model fitted
adequately to the data (v2(359) = 1939.89, CFI = .96,
TLI = .95, RMSEA = .04). As uniform DIF is equiv-
alent to the lack of consistency of threshold param-
eters (i.e., intercept in the MIMIC model), the value
of c coefficients in Table 3 indicates whether a
given item is harder or easier for a specific country
compared to the reference country. For instance,

TABLE 2
Goodness of Fit Statistics for the Four-factor and Five-factor

Models of the PedsQLTM

Four-Factor Model Five-Factor Model

RMSEA CFI TLI RMSEA CFI TLI

India .05 .94 .93 .04 .96 .95
Serbia .08 .88 .87 .07 .89 .87
Nigeria .06 .94 .93 .05 .95 .94
Turkey .13 .79 .76 .13 .79 .76
Indonesia .08 .77 .78 .06 .93 .92
Bulgaria .06 .92 .91 .06 .93 .92
Croatia .09 .89 .87 .07 .91 .89

Note. RMSEA = root mean square error of approximation; TLI =
Tucker–Lewis index; CFI = comparative fit index.
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Serbian children reported fewer problems for item
7 in the Physical Functioning, item 11 in the Emo-
tional Functioning, and item 18 in the Social Func-
tioning domains compared to India as the
reference country, indicated by the negative value
of c coefficients (�.31, �.55, and �.54, respectively).
In contrast, Serbian children reported more prob-
lems for item 12 in the Emotional Functioning
domain as opposed to Indian children due to the
positive vale of c coefficients (.57). Similar compar-
isons can be observed among the other countries
included.

To carry out all pairwise comparisons, each
country was in turn used as the reference country.
Due to space limitations, this article selectively dis-
cusses some of the important aspects of the results,
while other results are available upon request.
When we considered Serbia as the reference coun-
try, nine uniform DIF items were detected, five of
which (# 5, 8, 18, 19, and 20) exhibited DIF across
Serbia and Turkey. Serbian adolescents reported
more problems in items 5, 8, and 18 than Turkish
children and fewer problems for items 19 and 20.
Moreover, four DIF items were detected across Ser-
bia and Nigeria; two of them were in the favor of
Serbian adolescents and two of them were in the
favor of Nigerian. Item 18 exhibited DIF across Ser-
bia and Indonesia as well as items 11 and 12 across
Serbia and India. When Nigeria was considered as
the reference country, 11 items were detected as
uniform DIF. Five items (# 8, 9, 12, 22, and 23)
were noninvariant across Nigeria and Turkey, 4
items (# 1, 5, 9, and 13) across Nigeria and Croatia,
3 items (# 5, 11, and 13) across Nigeria and India,
and 3 items (#5, 14, and 19) across Serbia and Nige-
ria. Nigerian adolescents reported more problems
for most of the items compared with other coun-
tries. When we considered Turkey, Indonesia, Bul-
garia, and Croatia as the reference categories,
similar items were flagged with DIF; items 5, 8, 9,
11, 19, 20, and 23 were detected as DIF in all
MIMIC models. For instance, when Turkey was
considered as the reference country, Turkish ado-
lescents reported fewer problems when endorsing
items 5, 8, 12, 13, 22, and 23, and more problems
for items 9, 16, 19, and 20. However, Indonesian
adolescents reported more problems in almost all
DIF items (# 5, 11, and 23) as opposed to Indian,
Nigerian, and Turkish adolescents, except for item
18 as compared with Serbian adolescents. More-
over, Bulgarian adolescents reported fewer prob-
lems when endorsing items 16, 19, and 20
compared to Turkish, Indonesian, and Indian ado-
lescents, and more problems for item 18 than Turk-

ish and Indonesian adolescents. Finally, when
Croatia was the reference country, its adolescents
reported more problems when endorsing items 1,
5, and 9 than Serbian, Nigerian, and Turkish ado-
lescents and fewer problems for items 19, 20, and
23 than Turkish, Indonesian, and Nigerian adoles-
cents.

Finally, the results indicated that age and sex
had significant effects on all four QOL domains,
but no DIF items were detected for these two
demographic variables. In addition, SES had signif-
icant effects on the Physical and Emotional Func-
tioning domains but not on the Social and School
Functioning domains. Regression coefficients for
items 5, 6, and 12 on SES implied that these items
were identified with uniform DIF.

DISCUSSION

This is the only study designed to evaluate the
cross-cultural measurement invariance of the
PedsQLTM adolescent self-report across several
countries with different socioeconomic, cultural,
and religious backgrounds. The results indicated
that the PedsQLTM measurement model using the
four domains represented by the PedsQLTM scales
demonstrated cross-cultural measurement nonin-
variance. In other words, the PedsQLTM did not
demonstrate equivalency in measuring QOL across
different countries.

The initial CCFA showed that the four-factor
and five-factor models for the PedsQLTM had differ-
ent fit values across the countries included in the
study. Fit indices from only three of the seven
countries approached acceptable levels, namely
Bulgaria, India, and Nigeria. There were only slight
differences in the fit indices between the four- and
five-factor models. Generally, results from the cur-
rent study are consistent with previous studies that
provided mixed findings regarding the measure-
ment model for the PedsQLTM (e.g., Atilola & Steva-
novic, 2014; Hao et al., 2010; Kook & Varni, 2008;
Petersen et al., 2009; Stevanovi�c et al., 2011).

In terms of the effect of demographic variables,
the findings indicated that age and sex had signifi-
cant effects on all four PedsQLTM domains. Addi-
tionally, there were significant effects of SES on the
Physical and Emotional Functioning domains, with
only three items exhibiting DIF. In general, these
findings are in line with several previous studies
showing that QOL is dependent on age and gender
or SES (e.g., Michel, Bisegger, Fuhr, & Abel, 2009;
Von Rueden, Gosch, Rajmil, Bisegger, & Ravens-
Sieberer, 2006).
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Because there were very small differences in the
level of fit between the four- and five-factor mea-
surement models across the countries, the MIMIC
model was tested using the four-factor model,
which was considered more parsimonious as well
as more consistent with the four-scale structure of
the PedsQL. The main analyses showed that the
four-factor model is cross-culturally noninvariant
and that there are some cultural influences or
specific country traits in perceiving QOL domains
as measured by the PedsQLTM. Our results contra-
dict the findings of a previous study that sup-
ported the measurement invariance of the
PedsQLTM across English- and Spanish-language
groups in a Hispanic population (Newman et al.,
2010). In that study, the authors found only 6 non-
invariant items of 23. In our study, it was observed
that the number of DIF items varies depending on
which country was selected as the reference. Over-
all, 17 different items exhibited DIF, with another
six to 13 DIF items depending on the reference
country. For example, 13 DIF items were identified
when India was the reference country, while nine
were identified when Serbia was used as reference.
This finding implies that DIF occurs for 17 items at
all levels along the latent trait, implying that ado-
lescents across the countries endorsed these items
differently (Green, 1994). Considering that we con-
trolled for effects of age, gender, and SES, our find-
ings indicated that PedsQLTM items exhibiting DIF
are more sensitive and easily confounded by the
culture-specific attributes related to the construct.

The fact that a majority of the PedsQLTM items
exhibited DIF limits the intercountry comparisons
that can be made from this tool’s QOL dimensions.
Our findings suggest that the norms for a particu-
lar dimension in one culture could confound cross-
cultural comparisons. It is possible that the differ-
ent culture-specific attributes operating in one
country relate to the QOL constructs differently,
insofar as the DIF items may not adequately cap-
ture or represent an area of QOL that is important
or relevant to that country’s cultural norms (Heine,
Lehman, Peng, & Greenholtz, 2002). This is best
recognized by the translation and cultural adapta-
tion of a questionnaire into other languages (Berry,
Poortinga, Segall, & Dasen, 2002). Cultural adapta-
tion of a questionnaire is important for ensuring
conceptual invariance in measurement to avoid
over- or underevaluations of a construct from dif-
ferent ethnic groups (Berry et al., 2002). Consider-
ing that the PedsQLTM has a standardized approach
to translation and cultural adaptation to ensure
conceptual invariance, it is likely that the relevance

of some items varied among adolescents from dif-
ferent cultures due to cultural norms.

Our findings have several important research
implications. The findings suggest that the current
PedsQLTM self-report measurement model using
four scales does not allow cross-cultural compar-
isons in levels of adolescent QOL. However, this
does not mean that the PedsQLTM should not be
used for within-country comparisons, especially
when country-specific norms are available. In fact,
given that there is support for the measurement
invariance of the PedsQLTM across different cultural
background within the same country (Newman
et al., 2010), our findings highlight the possibility
that the instrument may be more useful for within-
country than for between-country cultural compar-
isons. If PedsQLTM items with DIF are taken into
account in between-country comparisons of QOL,
it may be possible to use the questionnaire, but
more research is warranted in this regard.

The current study had several strengths. The
current study utilized a large sample size, used
multiple language versions of the PedsQLTM,
employed a cross-country design, and included
socioeconomically, culturally, and religiously
diverse nations. All these elements allowed us to
cover greater variability among adolescents and
countries and to broaden the generalizability of
findings to a multicultural context. There were,
however, some limitations to the present study that
need to be taken into consideration when interpret-
ing our findings. First, participants were sampled
from regions of convenience. Although schools in
the regions were randomly selected, using a sam-
ple of convenience could limit generalizability of
the findings to adolescents from other country’s
regions. Second, the response rate varied from very
low (45.6%) in Indonesia to very high (93.2%) in
Nigeria, which could further limit the generaliz-
ability of the findings, given that the reasons
behind such differences in response rates are
unclear. An example may be that some students
were more concerned about the confidentiality of
their responses from school personnel, despite the
fact that the questionnaires were returned sealed.
Third, it has been argued that a wide range in sam-
ple size could bias the results when conducting
MG-CFA (Brown, 2006, p. 279), which might be
possible with our study due to a varied sample
size across the included countries. Fourth, consid-
ering that we only gathered adolescents’ self-report
responses, there might be less noninvariance if
child and/or parent reports were used, which
could be explored in future studies. Fifth, it might
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be more fruitful to use IRT methods as alternatives
to testing measurement invariance. Finally in the
present study, the effect of clustered data has not
been taken into account through multilevel struc-
tural equation modeling, because at least 20 to 50
clusters are needed to ensure stable parameter esti-
mates and convergence in a model fitting (Steg-
mueller, 2013). As the present study included only
seven countries, we could not utilize the advantage
of multilevel structure equation modeling such as
multilevel MIMIC or CFA.

In summary, we did not find support for cross-
cultural measurement invariance hypotheses for
the four scales of the PedsQLTM adolescent self-re-
port in this study. Researchers should use caution
in making cross-cultural QOL comparisons using
the published PedsQLTM scales until further
research is conducted.
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