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INTRODUCTION

Acute venous thromboembolism involving
deep vein thrombosis and/or pulmonary
embolism (PE) has a broad array of early and
long-term complications including recurrent
episodes, bleeding complications related to
anticoagulant treatment, persisting dyspnea
or poor physical capacity, post-thrombotic
syndrome, and chronic thromboembolic pul-
monary hypertension. The underestimated
sequala is decreased quality of life (QoL) [1-3].
Questionnaires for assessing QoL after an ep-
isode of acute PE were developed in several
languages, however, there is nonein Polish. The
Pulmonary Embolism Quality of Life Question-
naire (PEmb-Qol) fits very well in the modern
approach to the holistic management of PE
and was proven to be a good instrument to
detect and measure the intensity of symptoms
and physical functioning. PEmb-QoL was first
developed in Dutch and translated into English
(2009). It was later validated in several languag-
es: French (2014), German (2015), Norwegian
(2015), and Chinese (2018) [4-8]. In this paper,
we report the results of the validation of this
questionnaire in Polish.

METHODS

The Pulmonary Embolism Quality of Life
Questionnaire

The Pulmonary Embolism Quality of Life Ques-
tionnaire questionnaire consists of 9 questions
(40 items) clustered into 6 dimensions: fre-
quency of complaints (FO) — Q1; activities of
daily living limitations (AD) — Q4; work-related
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problems (WR) — Q5; social limitations (SL)
— Q6; intensity of complaints (I10) — Q7, Q8;
emotional complaints (EC) — Q9. Questions
Q2 and Q3 provide descriptive information and
are not used to calculate scores. Higher scores
indicate a worse outcome. Questions Q1, Q4,
Q5, Q9 are reversely scored. Scores of a given
dimension are calculated by averaging scores
of all items in that dimension. Transformed
dimensions score is calculated in a two-step
process. The score of each item is rescaled in
such a way that 100 corresponds to a possible
maximal score and 0 corresponds to a minimal
score. We take a mean of items that constitute
a given dimension.

We performed a forward-backward trans-
lation of the English version of the PEmb-QoL
questionnaire into Polish according to pre-
viously published recommendations [9]. The
final Polish version is provided in the Supple-
mentary material.

Patients sample
The inclusion criteria included age above
18 years, the history of acute PE confirmed
objectively with computed tomography
angiography of pulmonary arteries, ventila-
tion/perfusion scintigraphy, angiography of
pulmonary arteries or with transthoracic or
transesophageal echocardiography with the
detection of thrombi in the pulmonary arteries.
The exclusion criteria were the refusal to
participate in the survey, chronic thromboem-
bolic pulmonary hypertension, severe demen-
tia, residence in a nursing facility, problems with
using the Polish language. The median time
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from an episode of PE to completing the questionnaire was
21 months (interquartile range [IQR], 13-31).

Data collection

The patients who were enrolled in the study were invited
by a phone call to have an appointment at the cardiolo-
gist outpatient office at the hospital where they received
a PEmb-QoL questionnaire and the Polish version of the 36-
Item Short-Form Health Survey (SF-36) [10]. Patients were
asked to complete and return both questionnaires. Patients
who were not willing to visit the office, were asked to com-
plete and return both questionnaires using a pre-stamped
return envelope.The same scenario was used 14 days later.

Ethical issues

The study protocol was approved by the Bioethics Com-
mittee of the Regional Medical Chamber in Tarnow, Poland
(No. 3/0177/2019).

Statistical analysis
Statistical analysis was performed using R software, version
4.0.2 with the“Psych”package. All tests were two-sided with
a 5% significance level.

A detailed description of the statistical analysis can be
found in the supplementary material.

RESULTS AND DISCUSSION
The final sample involved 103 patients. Included patients
were 67 years old (IQR 67.00-72.50). The youngest partici-
pantwas 22 and the oldest one was 87 years old. Sixty-four
patients (62.14%) were aged =65 years, 63 (61.17%) of
them were male. Clinical characteristics are presented in
the Supplementary material, Table S1.

Scores of 6 dimensions of PEmb-Qol

The median score was 2 for FO (IQR 1.38-2.50), 1.92 for AD
(IQR 1.31-2.42), 1.5 for WR (1-2), 2 for SL (IQR 1-3), 2.5 for
10 (IQR 1.5-3.5), 2.3 for EC (1.5-2.95). Scores of aspects
(0 indicates lowest possible score and 100 indicates maxi-
mal possible score) are shown in supplementary material,
Figure S1.

Floor and ceiling effect

All dimensions had floor effects ranging from 8.74% for
EC to 37.86% for SL, for four dimensions the floor effect
was substantial. Three dimensions had a non-zero ceiling
effect AD, WR, and SL with 7.77%, 30.1%, 6.8%, respectively
(Supplementary material, Table S2).

Factor analysis

Factor analysis supported the underlying dimensions
in general. The screen test identified four factors with
eigenvalues greater than 2 (17.57; 3.26; 2.70; 2.15). They
accounted for 29%; 17%; 12% and 10% of total variance.
Factor 1 included items — Q4, Q6, Q8; Factor 2 included
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most of Q9; Factor 3 included most of Q1, Q7; Factor 4 in-
cluded Q5 (Supplementary material, Table S3).

Reliability and reproducibility

A half of Cronbach’s alpha coefficients were >0.9 except
for FO 0.81; WR 0.89; 10 0.67; indicating high internal con-
sistency. Items were positively related to each other, with
all average inter-item correlations >0.3 (Supplementary
material, Table S4). The values of item total correlations
were ranging from 0.30 to 0.87.

PEmb-QoL dimensions were mostly moderately or well
correlated between themselves (0.37 <r <0.82), with the
strongest correlation between the intensity of complaints
and frequency of complaints (0.82) (Supplementary ma-
terial, Table S5).

Intraclass correlation coefficients (ICCs) for test-retest
analysis were high, ranging between 0.58 for SL (Q6) and
0.92 for FO (Q1) (Supplementary material, Table S6).

Construct validity

For correlations between aspects of PEmb-QoL and SF-
-36 Spearman’s correlation coefficient ranged between
-0.93 (for AD [Q4] and physical functioning) and -0.12 (for
SL [Q6] and general health). The PEmb-QoL dimensions:
AD (Q4), WR (Q5), SL (Q6), 10 (Q7, Q8), EC (Q9) showed
higher correlations with the SF-36 physical component
summary, whereas FO (Q1) showed a higher correlation
with the SF-36 mental component (Supplementary mate-
rial, Table S7). Overall, these correlations supported good
convergent validity.

PEmb-QoL dimension scores were mostly weakly corre-
lated with clinical characteristics (Supplementary material,
Table S8). The factor that influenced PEmb-QoL the most
was the presence of cardiovascular disease. This indicates
adequate discriminant validity.

Floor and ceiling effects

A substantial ceiling effect occurs only in one dimension
—WR as in most previous studies [4-7]. A substantial floor
effect was observed in four dimensions. As it was pointed
outin the aforementioned studies [5], high floor and ceiling
effects in particular aspects may be an effect of: a small
number of items per dimension (Q6 — SL); a small range of
possible answers per item (Q5 — WR). It is possible that the
range of the scale is not large enough to accommodate the
distribution of the data, or there is social desirability bias.

Factor analysis

There were different approaches to the factor analysis
in the previous validations of PEmb-QoL. We chose to
preserve clinical defined factors as in the primary English
version. Preserving clinically defined factors had practical
advantages. It makes it plausibly easier to extrapolate
clinical outcomes from studies in most countries. Fur-
thermore, it allows us to use foreign software to compute
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PEmb-QolL scores. Clinically defined dimensions have the
same number of answers per item and make computing
scores easier. Clinical definitions were designed to be intu-
itive and easy. Factor analysis performed in our study can
suggest a different structure of dimensions from the one
in the English version of the questionnaire.

Test-retest reliability

There are no clear guidelines about the exact duration of
the time gap before reassessment when test-retest reliabil-
ity is verified [11]. We chose a 2-week period to retest our
patients. ICC value was low only for SL, which is similar to
other studies’ results. SL had the lowest ICC in those pub-
lications [4, 5]. ICC of similar value had been accepted in
previous studies [5]. All other ICC values were over 0.7.This
indicates good overall reproducibility. To sum up, all excep-
tions to strict psychometric norms are not specific for the
Polish version of this tool and were accepted in previous
validations.The questionnaire has been proved to be a valid
tool with adequate reliability and reproducibility.

CONCLUSIONS
The Polish version of the PEmb-QoL questionnaire is a valid
tool in estimating disease-specific QoL.

Supplementary material
Supplementary material is available at https://journals.
viamedica.pl/kardiologia_polska.
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