
PsychTech & Health Journal  
2018, vol. 1, n. 2, pp. 15 - 23 © PSYCHTECH-JVR
doi: 10.26580/PTHJ.art6.2018 ISSN 2184-1004

ANÁLISE FATORIAL CONFIRMATÓRIA DA VERSÃO PORTUGUESA 
DO PITTSBURGH SLEEP QUALITY INDEX

CONFIRMATORY FACTOR ANALYSIS OF A PORTUGUESE VERSION OF THE 
PITTSBURGH SLEEP QUALITY INDEX

C.M. Teixeira, A. Caçador, T.M. Ferreira, J. Vasconcelos-Raposo

ARTIGO ORIGINAL   |   ORIGINAL ARTICLE

RESUMO
O objetivo do presente estudo foi determinar a confiabilidade e a validade fatorial de uma 
versão em português do Índice de Qualidade do Sono de Pittsburgh - PSQI (Buysse, Reynolds 
III, Monk, Berman, & Kupfer, 1989). Métodos: uma amostra aleatória de 252 crianças (113 
meninas, 139 meninos) que frequentavam o ensino secundário, com uma média de idade de 
15.27 anos (SD = 1.925) que completaram o PSQI em português (P-PSQI). A estrutura fatorial 
dos dados foi avaliada utilizando análise fatorial confirmatória. Resultados: Uma vez que o 
componente uso de medicação de sono foi removido do modelo, foi encontrado um bom ajuste 
global para os dados (χ2/df = 1.194, GFI = .983, AGFI = .959, CFI = .980, RMSEA = .029 
[.001- .076] AICsat = 42.0). Esses resultados confirmam a força teórica do PSQI; No entanto, 
não foi possível confirmar a estrutura de sete fatores tal como proposta na versão original da 
escala. Conclusões: O PSQI-P tem boas propriedades psicométricas e é adequado para uso na 
pesquisa nomotética sobre a qualidade do sono em adolescentes portugueses.
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ABSTRACT
The purpose of the present study is to determine the reliability and factorial validity of a 
Portuguese version of the Pittsburgh Sleep Quality Index - PSQI (Buysse, Reynolds III, 
Monk, Berman, & Kupfer, 1989). Methods: A random sample of 252 children (113 girls; 139 
boys) attending the secondary school, with an average age of 15.27 years (SD = 1.925) that 
completed the Portuguese PSQI (P-PSQI). The factor structure of the data was evaluated using 
confirmatory factor analysis. Results: Once the “use of sleep medication” component was 
removed from the model a good overall fit to the data was found (χ2/df = 1,194, GFI = .983, 
AGFI = .959, CFI = .980, RMSEA = .029 [.001- .076] AICsat = 42.0). These results confirm 
the theoretical strength of PSQI; however, we were unable to confirm the seven-factor structure 
proposed in the original version. Conclusions: The PSQI-P has good psychometric properties 
and is suitable for use in nomothetic research on sleep quality in Portuguese adolescents.
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This study was part of a research project 
investigating the sleeping habits of young 
people who play games online. No properly 
validated Portuguese instrument designed 
for use in a European context existed, so we 
translated the Pittsburgh Sleep Quality Index 
(PSQI). The PSQI is often used in compara-
tive research. In order to overcome the lack 
of properly validated instruments to evaluate 
sleep in Portugal, we assessed the factor 
structure of a Portuguese version of the PSQI 
(P-PSQI). Our aim was to determine whether 
the factorial structure of the original PSQI was 
replicated in young adolescents from a diffe-
rent culture from that in which the original 
instrument was validated.

The PSQI measures subjective sleep quality 
and sleep disturbances during the previous 
month. Poor sleep is associated with various 
health problems, reduced human performance, 
mood swings and low academic achievement 
(Gaultney, 2010). Both psycho-socio-cultural 
and biological factors can contribute to poor 
sleep quality. A study conducted in Japan by 
Kaneita et al. (2007) concluded that young 
people who slept between 7 and 9 hours a day 
had the best health. Sleeping less than 7 hours 
or more than 9 hours seems to have a negative 
effect on mental health. 

Morrison, McGee e Staton (1992) reported 
that poor sleep was associated with higher 
levels of anxiety, depression, attention deficit 
and behavioural problems, regardless of 
gender. The American Psychological Asso-
ciation (APA, Division 54) and the Society 
for Developmental and Behavioral Pediatrics 
have collaborated with various journals to 
address the dearth of scientific literature on 
sleep and associated behavioural and health 
problems. The objective of the collaboration 
was to promote research on issues associated 
with sleep quality in children and adolescents 
with developmental disorders. In recent years, 
thanks to this partnership, we have witnessed 
a small increase in research on issues related 

to sleep quality. If lack of scientific research 
on sleep quality is a problem at international 
level, then in the problem is even more acute 
in Portuguese-speaking countries. The few 
studies that are carried out tend to use instru-
ments that have not been validated for use in 
Portuguese-speaking populations.

This is why we chose to study the PSQI. 
The PSQI, which is the most commonly used 
sleep research questionnaire, consists of 
19 items, grouped into seven components; 
responses are given on a 0 to 3 scale. Total 
scores range from 0 to 21 points. Scores above 
5 suggest some kind of impairment of sleep 
quality (Almeida, 2013; Buysse et al., 1989). 
Component 1 measures overall subjective 
quality of sleep. Component 2 deals with sleep 
latency, the time it takes for an individual 
to fall asleep. Component 3 measures the 
duration of sleep, i.e. the number of hours of 
sleep per night, and component 4 evaluates 
the usual sleep efficiency. Component 5 
(daily dysfunction due to sleepiness) relates 
to diurnal somnolence and disorders that 
may manifest during the day. Component 6 
identifies whether the subject takes sleeping 
medication or not and Component 7 measures 
dysfunctional sleep/ sleep disorders and is 
intended to identify possible somnolence felt 
throughout the day (Almeida, 2013; Bertolazi, 
2008; Buysse et al., 1989).

According to Bertolazi (2008), Buysse et 
al. (1989) and Cunha (2006), the PSQI is an 
instrument for assessing sleep quality that is 
widely used in various age groups and cultural 
contexts. It has been translated and validated 
in Taiwan (Tzeng, Fu, & Lin, 2012), Israel 
(Shochat, Tzischinsky, Oksenberg, & Peled, 
2007), Italy (Curcio et al., 2013), Pakistan 
(Hashmi et al., 2014), Persian (Farrahi, 
Nakhaee, Sheibani, Garrusi, & Amirkafi, 2009; 
Moghaddam, Nakhaee, Sheibani, Garrusi, & 
Amirkafi, 2012), Korea (Sohn, Kim, Lee, & 
Cho, 2012), Greece (Bertolazi et al., 2011; 
Kotronoulas, Papadopoulou, Papapetrou, & 
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people (113 girls; 139 boys) who participated 
voluntarily and anonymously. The subjects’ ages 
ranged from 12 to 19 years, with a mean of 15.3 
years (SD = 1.93).

Instruments
The questionnaire used to collect data was 

divided in two parts: first, personal data and 
second, sleep habits during the last month 
(assessed using the P-PSQI). The first part 
provided data on the independent variables for 
the study. The second captured information 
about students’ habitual pre-bedtime behaviour 
and any sleep problems.

The P-PSQI consists of 19 items. It consists of 
seven components whose scores vary on a scale 
of 0 to 3. Total scores vary between 0 and 21 and 
values over 5 indicate impaired sleep quality.

Statistical Analysis
We performed the confirmatory factor 

analysis (CFA), using the maximum likelihood 
estimation method. This technique is based on 
structural equation modelling (SEM) and is used 
to analyse the relationships between the set of 
variables that make up the structural model. 
CFA is a commonly used statistical procedure 
for which there are several statistical packages 
e.g. LISREL, AMOS, EQS, SAS, CALLIS, Mplus 
and R. CFA enables one to determine whether 
a proposed model is a good fit to the data 
submitted for analysis (León, 2011).

We used the SPSS (Statistical Package for 
Social Sciences-23) with the AMOS extension. 
First we calculated descriptive statistics (mean 
and standard deviation) for the sample to obtain 
the measures of central tendency.

A set of indices of fit were used to assess with 
the proposed model was a good fit to the data: 
chi-square (χ2), χ2/df ratio and root mean square 
error of approximation (RMSEA) and its 90% 
confidence interval (90% CI) were calculated. 
Lower values indicate better model fit.

Although the χ2/df ratio is used as an index 
of fit there is no consensus about a criterion 

Patiraki, 2011). It has also been used with 
college students in Nigeria (Aloba, Adewuya, 
Ola, & Mapayi, 2007), in Brazil (Bertolazi, 
2008; Bertolazi et al., 2011; Neto et al., 2014), 
in an inter-racial study with women over 70 
years old (Beaudreau et al., 2012), with Indian 
students (Manzar et al., 2015) and with a 
group of pregnant women from Peru (Zhong, 
Gelaye, Sánchez, & Williams, 2015). No 
Portuguese (European) version was identified 
in the literature review.

Although there are numerous translations 
and validations, to date the PSQI has not been 
validated in a Portuguese population. Resear-
chers working with Portuguese samples tend 
to use the translation developed for use in 
the Brazilian population (Bertolazi, 2008). 
Two Portuguese groups have announced that 
they were carrying out validations of the PSQI 
(Marques et al., 2013; Gonçalves, Peralta, 
Ferreira, & Guilleminault, 2015), but we have 
not found any such validation published in a 
scientific journal or deposited in any of the 
publically accessible Portuguese bibliogra-
phic repositories. Given the urgent need for 
a validated European Portuguese instrument 
for evaluating sleep quality, and in view of the 
characteristics of the PSQI that make it very 
useful for research and clinical application, we 
decided to validate a Portuguese version in a 
Portuguese sample, using confirmatory factor 
analysis.

According to the conceptualisation of the 
basic theoretical perspective for the evaluation 
of sleep quality, the purpose of our study was 
to verify that the European Portuguese version 
of the PSQI (P-PSQI) shared the factor struc-
ture of the original when used in young people.

METHODS
Our sample was drawn from the school popu-

lation in the interior northern region of Portugal, 
using probabilistic sampling criteria randomisa-
tion by clusters to ensure the heterogeneity of 
the subjects. The sample consisted of 252 young 
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for adequate fit, with values below 3 being 
suggested (Aroian & Norris, 2005). The CFI 
evaluates the suitability of the model in relation 
to the independent model, and values higher 
than 0.90 indicate adequate fit (Byrne, 2010).

The GFI measures the proportions of 
variance and covariance jointly explained by 
the model. Values above 0.90 indicate adequate 
fit (Byrne, 2010). The RMSEA is a measure of 
the discrepancy between the estimated and 
observed matrices; values between 0.08 and 0.1 
indicating a mediocre model, and when superior 
to 0.1 indicates a poor suitability, consequently 
it is recommended the possibility of rejection 
of the model (Byrne, 2010; Marôco, 2014). We 
used the Akaike Information Criteria (AIC) to 
compare obtained factorial models; lower values 
suggest better model fit when compare to the 
others (Byrne, 2010).

The comparative fit index (CFI), goodness 

of fit index (GFI) adjusted goodness of fit index 
(AGFI) and AIC indicate the degree of parsi-
mony/simplicity of the model tested (Fernandes 
& Vasconcelos-Raposo, 2009; León, 2011). To 
evaluate model fit we used the following cut-off 
values: χ2/df ≤ 5.0, RMSEA ≤ .08 and CFI, GFI 
and AGFI ≥ .90. Recently it has been argued that 
more stringent criteria should be used for these 
indices, namely: χ2/df ≤ 3.0, RMSEA ≤ 0.06 and 
CFI, GFI and AGFI ≥ .95 (Hu & Bentler, 1999).

RESULTS
Table 1 shows descriptive statistics (mean and 

standard deviation) for all components of the scale. 
Preliminary analysis indicated that the variables 
‘sleep medication’ and ‘sleep efficiency’ had high 
skewness and kurtosis, so on the basis of recom-
mendations in the specialist literature (Marôco, 
2014; Nevitt & Hancock, 2001; Yuan, Chan, & 
Bentler, 2000) we used the bootstrap technique.

Table 1
Mean, standard deviation, skewness and kurtosis values for the Sleep variables.

Sleep variables Mean (M)
Standard deviation 

(SD)
Skewness  

w/bootstrap
Kurtosis  

w/bootstrap

Subjective quality 0.87 0.724 0.020 0.048

Latency 1.17 0.948 0.001 0.013

Duration 0.22 0.582 0.084 0.737

Usual efficiency 0.34 0.770 0.023 0.223

Disorders 0.90 0.463 0.023 0.027

Use of sleeping pills 0.21 0.675 0.115 2.009

Daytime dysfunction 0.83 0.830 0.019 0.036

Total PSQI 4.55 2.872

Taking into account that in the original version 
we could not find an instrument for the Portu-
guese population (Portugal), we performed a 
confirmatory factor analysis (CFA). The results 
obtained suggested corrections and the following 
were made for the following covariances (e3 ≤ - ≥ 
e4 and e5 ≤ - ≥ e7). After these corrections the 
fit indices were as follows: χ2/df = 2.085, GFI = 
0.972, AGFI = 0.934, CFI = 0.911, RMSEA = 
0.67 [0.029 - 0.104], AICsat = 56.0. These values 

show that the P-PSQI is robust and therefore 
suitable for research and clinical use. 

Although the initial analysis of fit indicated that 
the PSQI was robust, closer analysis of the squared 
Mahalanobis distances indicated the presence 
of several outlying observations (p1 and p2 ≤ 
.001). When these observations were excluded 
the fit indices were as follows: χ2/df = 1.194, GFI 
= 0.983, AGFI = 0.959, CFI = 0.980, RMSEA = 
0.029 [0.001 - 0.076], AICsat = 42.0. 
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We observed that there was a negative rela-
tionship between component 6 (sleeping medi-
cation use) and the component 1 (overall sleep 
quality). Removal of component 6 improved 
model fit significantly and the final values for the 
fit indices were: χ2/df = 1.014, GFI = 0.990, AGFI 
= 0.979, CFI = 0.990, RMSEA = 0.008 [0.000 - 
0.081], AICsat = 42.0. The model’s composite 
reliability (CR) was 0.564.

DISCUSSION
The purpose of this study was to examine 

the factorial structure of the proposed dimen-
sions of P-PSQI. To the best of our knowledge 
this is the first study to assess the validity of 
a Portuguese version of the PSQI in the Portu-
guese population.

The original PSQI was intended to evaluate 
seven dimensions of sleep: (1) overall sleep 
quality, (2) latency, (3) duration, (4) usual effi-
ciency, (5) disorders/ dysfunctions, (6) use of 
sleeping medication and (7) daytime dysfunc-
tion. We were unable to confirm the validity of 
the original seven dimensions as we eliminated 
dimension 6 (use of sleep medication). This 
result should was not a surprise, partly due to 
the age of our sample, which associated to the 
fact this dimension was negatively correlated 

with the overall sleep quality. Both conditions 
justify the elimination of the item.

In the course of this study, and after deter-
mining the psychometric characteristics of this 
questionnaire through both an exploratory 
factor analysis, we confirmed the results with 
a confirmatory factorial analysis (AFC). This 
procedure allows a more appropriate analysis 
besides allowing validating the factorial struc-
ture and confirming that it is the same, even in 
different samples.

Our results showed that most of our sample 
experienced good sleep quality. Given the dearth 
of sleep research using CFA it was difficult to 
compare our findings with other studies. Our 
results led us to discard dimension 6 of the 
P-PSQI. This decision was not without prece-
dent as questions had already been raised about 
dimension 6 (Zhong et al., 2015). Zhong et al. 
(2015) reported that removing the use of sleep 
medication component improved model fit. 
Based on their findings and our own results 
we excluded dimension 6 from our model and 
observed a clear improvement in overall model 
fit: χ2/df = 1.014, GFI = 0.990, AGFI = 0.979, 
CFI = 0.990, RMSEA = 0.008 [0.001 - 0.081], 
AICsat = 42.0. Our findings thus corroborate 
those of Zhong et al. (2015). The fit indices for 

Figure 1. The final model of the P-PSQI
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the revised six-factor model exceeded the most 
stringent published criteria (Browne & Cudeck, 
1993; Hu & Bentler, 1999) and indicate that a 
six-factor version of the P-PSQI, without the 
use of sleep medication component, is quite 
robust. The factorial structure that resulted 
from the elimination of component 6 (taking 
sleeping medication), shows that for the age 
group studied, the PSQI should be considered 
appropriate for nomothetic studies with samples 
made up of young people.

Comparing our results with those of Zhong 
et al. (2005) we found that the CFI and RMSEA 
values were very similar: in our study CFI = 
0.911 and RMSEA = 0.067, whereas in the 
study by Zhong et al. (2005) CFI = 0.91 and 
RMSEA = 0.04.

We paid special attention to the various levels 
of equivalence bias. Instruments developed in 
one cultural (and/ or linguistic) must be trans-
lated and validated before they can be applied in 
another context. To overcome these requisites, 
we used theory-oriented validation procedures, 
namely CFA, as our intention was to confirm 
that the P-PSQI shared the factor structure of 
the original PSQI.

The types of adaptation domains consi-
dered were: 1) conceptual, which was subdi-
vided into two orientations, theory and adap-
tation; 2) culture, subdivided into orientation 
for the terminological/ factual rigor and for 
the normative criteria; 3) language, subdivided 
into linguistic and pragmatic rigor. Finally, we 
paid particular attention to how the question-
naire was presented to respondents. We treated 
theory-oriented validation as the most impor-
tant form of validation. The remaining aspects of 
validation were taken into account in the work 
preceding statistical testing of the validity of the 
proposed seven-factor model. This was accom-
plished through the processes that preceded 
the statistical analysis to test the hypothesis of 
validation of the factorial structure proposed 
initially. That is, if the theoretical requirements 
for the use validation of questionnaires were 

taken into consideration during the performance 
of the necessary procedures that precede the 
use of CFA and consequently verify if the same 
number of factors and items would be main-
tained in a sociocultural different sample. Other 
aspects that need to be taken into consideration 
were to confirm if the factorial loadings would 
be equivalent in the different cultural groups 
(German and Portuguese), and if the same items 
explained the same level of construct variability 
(Byrne, 2010). The results for the P-PSQI, as 
evidenced by the observed fit indices, did not 
confirm the validity of the seven-factor structure 
as we eliminated dimension 6.

Overall the CFA and the reliability results 
demonstrated that this Portuguese version of 
the PSQI has excellent psychometric properties 
and suggested that in adolescents a six-dimen-
sion version should be used, rather than the 
seven-dimension version originally proposed. 
The decision to discard the sleep medication 
component in analysis of data from young 
people should not be considered extraordi-
nary, as young people tend not to use this type 
of medication. We therefore do not regard the 
elimination of this dimension as a threat to the 
theoretical foundation of the PSQI. To the best 
of our knowledge this study makes the P-PSQI 
the only sleep research instrument validated 
for use in Portuguese young people. Until other 
instruments are subjected to the same validation 
procedures, the P-PSQI should be the instru-
ment of choice for research into sleep quality in 
Portuguese samples.

The main limitation of the PSQI is that 
it requires a somewhat complex treatment 
to obtain the scores for each dimension. We 
believe the questionnaire needs to be simplified 
to make it suitable for both nomothetic research 
and clinical use. Although we eliminated dimen-
sion six in our analysis of data from school-age 
children, we believe that in general this dimen-
sion should be retained, as its unreliability may 
be limited to the age group investigated in this 
study. Another limitation of the study relates to 
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the sample, which was limited to schools in the 
interior north of Portugal. Our research should 
be replicated in other regions of the country to 
demonstrate the wider validity of the P-PSQI. For 
the future, we suggest prioritising attempts to 
validate the P-PSQI in other age groups. Because 
our sample was limited to school students we 
do not know whether similar results would be 
observed in other age groups. Future studies 
should use the full seven-component scale and 
seven-factor structural model.

CONCLUSION
The Portuguese version of the PSQI 

presented here is, to the best of our know-
ledge, the first sleep quality scale to be vali-
dated in Portuguese adolescents. Our results 
indicate that the P-PSQI is a valid and robust 
instrument, since it maintained its theoretical 
factorial structure initially proposed based 
on the German sample. Although the theo-
retical robustness of the questionnaire was 
confirmed, we were unable to confirm the 
seven-factor structure of the original PSQI in 
our school-age sample; the sleep medication 
factor had to be eliminated from the structural 
model to optimise fit. 

Despite the limitations, the P-PSQI was 
shown to be a good instrument to measure 
sleep quality, and suited for use in sleep 
research with Portuguese adolescents.
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