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Abstract

Introduction: The EORTC QLQ-BR45 and QLQ-BR42 questionnaires have
been developed to measure the quality of life in breast cancer patients, with 22
and 19 additional items, respectively, compared to the QLQ-BR23
questionnaire. The current project had the objective of evaluating the construct
validity of the Persian translation of the QLQ-BR45 and QLQ-BR42
questionnaires.

Methods: After confirming the Persian translation of the EORT QLQ-BR45
questionnaire, 480 samples were enrolled in the study for its psychometric
evaluation. Confirmatory factor analysis was used to assess the performance of
the item and scale of the QLQ-BR45 and QLQ-BR42 questionnaires' total scores
and their subscales. Due to the lack of statistical acceptance of the calculated
indices, the construct validity of the 23 and 22 questions of QLQ-BR45 was
assessed separately to suggest a more appropriate scoring system for these
questionnaires.

Results: In the confirmatory factor analysis of the EORTC QLQ-BR45 tool, the
indices RMSEA, NFI, NNFI, and CFI were 0.099, 0.516, 0.638, and 0.676,
respectively. The QLQ-BR42 factor analysis showed that the indices were 0.111,
0.742, 0.6, and 0.646, respectively. The factor analysis results for the QLQ-
BR23 tool showed NFI, NNFI, CFl, and RMSEA values of 0.830, 0.886, 0.909,
and 0.061, respectively. In 22 additional items of the QLQ-BR45, these indexes
were 0.853,0.917, 0.913, and 0.07, respectively, all of which indicate acceptable
model fit.

Conclusion: As per the current study, the 45 items in the EORTC QLQ-BR45
tool are not a good fit in the combined factor model. Instead of integrating the
two sections mentioned, it is suggested that the new 22-item tool be used as an
instrument to assess the quality of life in breast cancer patients.
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Introduction

Based on conducted studies, breast cancer had
the highest incidence rate worldwide and in Iran
in 2020 [1]. With advancements in the fields of
diagnosis and treatment, the survival rate of
patients with breast cancer and the assessment
of their quality of life have become increasingly
important. In 2020, the EORTC Quality of Life
Group updated its previous 23-item tool and
added 22 new items to cover new problems and
complications, naming it QLQ-BR45 [2].
Subsequently, in a published abstract, they
introduced the QLQ-BR42 questionnaire by
removing 3 items [3]. Given the importance of
the EORTC QLQ-BR23 tool as one of the most
specialized instruments for assessing the quality
of life in breast cancer patients [4], and the
significant enthusiasm of Iranian researchers
for its application in related studies, it seemed
essential to provide an updated Persian version
of the QLQ-BR45 and QLQ-BR42
guestionnaires. Considering the ambiguities
regarding the structural validity of these
instruments, the present research aims to
investigate the factor structures that can be
extracted from the QLQ-BR45 and QLQ-BR42
tools to introduce the most appropriate scoring
method for both the original and the Persian
versions of the QLQ-BR45 tool.

Methods

This cross-sectional study was conducted on
women with breast cancer attending the Breast
Disease Clinic of the Motamed Cancer
Research Institute. The inclusion criteria for the
study included a definitive diagnosis of breast
cancer, the ability to complete the
guestionnaire, and a willingness to participate
in the study. The QLQ-BR45 is a questionnaire
consisting of 45 items that measure various
aspects of quality of life across three scales:
functioning, symptoms, and targeted treatment,
along with 12 subscales. After obtaining written
permission from the European Organization for
Research and Treatment of Cancer (EORTC),
the Persian version of this questionnaire was
translated by the principal investigator of the
current project and approved by the EORTC.
The translated questionnaire was completed by
a sample of 480 patients according to the
designer's instructions [5] to assess validity and
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reliability.

By reducing three items from the original tool,
the QLQ-BR42 questionnaire was developed,
which, according to its scoring guidelines, is
defined in two general domains: functioning
and complaints, along with 13 subscales.
Subsequently, confirmatory factor analyses
were performed on both instruments and due to
the unsatisfactory fit indices calculated,
exploratory factor analysis was conducted to
determine the most appropriate scoring model
for the subscales. The range of fit indices, NFIT,
NNFIT, and CFI, varied between 0 and 1, with
values above 0.90 considered acceptable. For
the RMSEA index, values between 0.01 and
0.05 indicated excellent model fit, between 0.06
and 0.08 indicated good fit, between 0.08 and
0.10 indicated acceptable fit, and values greater
than 0.10 were deemed unacceptable. This
study was registered at Shahid Beheshti
University of Medical Sciences with the ethical
code IR.SBMU.RETECHREC.1401.129.

Results

In this study, a total of 480 patients were
divided into four study groups, of which 312
were assessed for the second evaluation
according to the established protocol. The age
range of the participants was between 27 and 96
years, with a mean age (standard deviation) of
50.5 (10.23) years. The factor analysis indices
for the 45-item and 42-item tools were not
satisfactory; specifically, the CFI values were
0.676 and 0.646, respectively, and the RMSEA
values were 0.099 and 0.111. Considering that
the validity and reliability of the QLQ-BR23
tool had previously been confirmed in related
studies, confirmatory analyses were performed
separately on the 23 items of this tool and the
22 additional items. The CFI values for the 23-
item and 22-item tools were 0.909 and 0.913,
respectively, and the RMSEA values were
0.061 and 0.07, which were assessed as
acceptable and good (Table 1).

Given the good fit of the subscale classifications
in the 23-item and 22-item tools, exploratory
factor analysis was conducted on them. The
results of the test indicated that six variables had
Eigenvalues greater than one, accounting for
approximately 63% of the outcome variance.
The Eight defined subscales in the QLQ-BR23
accounted for 70.42% of the variance (Table 2).
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Table 1: Results of confirmatory factor analysis of QLQ-BR45 according to EORTC scoring

Values of different instruments

Index QLQ-BR45 | QLQ-BR42 | QLQ-BR23 |QLQ-BR24-45

Bentler-Bonett Normed Fit Index (NFI) 0.516 0.472 0.830 0.853

Bentler-Bonett Non-Normed Fit Index (NNFI) 0.638 0.600 0.886 0.917

Comparative Fit Index (CFI) 0.676 0.64 0.909 0.913

Bollen (IFI) Fit Index 0.690 0.664 0.912 0.933

Lisrel GFI Fit Index 0.586 0.601 0.878 0.841

Lisrel AGFI Fit Index 0.513 0.524 0.833 0.789

Root Mean Square Error Of Approximation (RMSEA) 0.099 0.111 0.061 0.070

90% Confidence Interval Of RMSEA 0.105-0.191 0.099-0.121 0.051-0.070 0.056-0.082

Cronbach's Alpha 0.516 0.892 0.87 0.899

Table 2: Analysis of variance of QLQ-BR23 items
Total Variance Explained
Component Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Total | % of Variance |Cumulative %| Total |% of Variance| Cumulative % | Total | % of Variance | Cumulative %

1 6.169 26.821 26.821 6.169 26.821 26.821 2.398 10.424 10.424
2 2.462 10.706 37.528 2.462 10.706 37.528 2.363 10.273 20.697
3 1.987 8.641 46.169 1.987 8.641 46.169 2.338 10.165 30.862
4 1.503 6.533 52.702 1.503 6.533 52.702 1.707 7421 38.283
5 1.398 6.080 58.782 1.398 6.080 58.782 1.618 7.035 45.318
6 1.032 4.489 63.271 1.032 4.489 63.271 1.534 6.670 51.988
7 0.902 3.921 67.192 0.902 3.921 67.192 1.260 5.479 57.467
8 0.743 3.231 70.422 0.743 3.231 70.422 1.182 5.139 62.606
9 0.690 3.000 73.423 0.690 3.000 73.423 1.174 5.103 67.709
10 0.681 2.961 76.384 0.681 2.961 76.384 1.139 4,953 72.661
11 0.632 2.749 79.133 0.632 2.749 79.133 1.058 4.602 77.263
12 0.615 2.672 81.805 0.615 2.672 81.805 1.045 4542 81.805
13 0.564 2.452 84.258
14 0.537 2.336 86.593
15 0.519 2.258 88.851
16 0.438 1.903 90.754
17 0.405 1.763 92.517
18 0.379 1.646 94.163
19 0.345 1.498 95.662
20 0.340 1.476 97.138
21 0.309 1.344 98.482
22 0.203 0.883 99.365
23 0.146 0.635 100.000

Extraction Method: Principal Component Analysis.

The results of the rotated matrix of components
for the exploratory factor analysis of the QLQ-
BR23 tool with 8 factors are shown in Table 3.
A comparison of the items for each factor with
the scoring introduced for the 8 factors of the

QLQ-BR45 tool showed that the classifications
obtained by the researchers were consistent
with the items classified into the subscales by
EORTC.
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Table 3: Exploratory factor analysis of the QLQ-BR23 instrument with 8 factors (rotated matrix of components)

ltems Component
1 2 3 4 5 6 7 8
BR45_31 0.544
BR45_32 0.437 0.431
BR45_33 0.584 -0.426
BR45_34 0.491
BR45_35 0.575 -0.402 0.433
BR45_36 0.688
BR45_37 0.510
BR45_38 0.514
BR45_39 0.693
BR45_40 0.619 0.429
BR45_41 0.674 -0.480
BR45_42 0.644 -0.479
BR45_43 0.621
BR45_44 0.701 0.483
BR45_45 0.639 0.441
BR45_46 0.709 0.480
BR45_47 0.573
BR45_48 0.581 -0.456
BR45_49 0.526
BR45_50 0.575
BR45_51 0.468 0.455
BR45_52 0.565 -0.446
BR45 53 0.449

Extraction Method: Principal Component Analysis.
a. 8 components extracted.

In the exploratory factor analysis model of the
22-item tool, it was observed that 6 factors with
Eigenvalues greater than one explained
approximately 72.7% of the variance. The
results of the rotated matrix of components for
the exploratory factor analysis of the additional
22 items of the QLQ-BR45 tool with 6 factors
are presented in Table 4. Item 61 was

considered based on its concept and higher
correlation in Factor 1. By aligning the concepts
of the questions for each factor, the subscales of
the 22-item QLQ-BR45 2 tool can be
categorized as hormonal symptom changes,
dermal-mucosal symptoms, musculoskeletal
symptoms, weight changes, sexual dysfunction
symptoms, and body image attitudes.

Table 4: Exploratory factor analysis of items 54-75 of the QLQ-BR45 instrument with 6 factors (rotated matrix of components)

Components

Items 1 5

3

4 5 6

BR45_54
BR45_55
BR45_56
BR45_57
BR45_58
BR45_59
BR45_60
BR45_61
BR45_62
BR45_63
BR45_64
BR45_65
BR45_66
BR45_67
BR45_68
BR45_69
BR45_70
BR45_71
BR45_72
BR45_73
BR45_74
BR45_75

0.772

0.562
0.673
0.846
0.811
0.882
0.809
0.734

0.877
0.779
0.873
0.920

0.836
0.801

0.695

0.580
0.648
0.719

0.510

0.851
0.865

0.918
0.927

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
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Discussion

This research was initially conducted to
psychometrically evaluate the Persian-
translated questionnaire of the EORTC QLQ-
BR45 tool. Naturally, after scoring the
guestionnaire, determining the scores for each
subscale, and examining its structural validity,
comprehensive validity and reliability analyses
could be performed. In the initial analysis of the
QLQ-BR45 tool, it was observed that the
predicted model of confirmatory factor analysis
based on the EORTC scoring with 12 defined
subscales had a poor fit, and the relevant
statistical indices were not at acceptable levels.
In this study, the values for the NFI, NNFI, and
CFI indices were 0.516, 0.638, and 0.676,
respectively, while the RMSEA index was
0.099 (approximately 0.1), which were all
deemed unacceptable. Based on a similar
experience reported by researchers in
psychometric evaluations [6], it was likely that
the definitions of the factors and the items in
each group were not appropriately determined.
To investigate the cause of this discrepancy, we
were compelled to conduct an exploratory
factor analysis, in which 12 factors were
defined according to the standard scoring of the
questionnaire. Upon examining the conceptual
aspects of the extracted factors and comparing
them with the items and subscales for which
confirmatory analysis had been conducted, a
lack of coherence was noted. Despite efforts to
change the classification of items to either a 10-
or 11-factor model, no improvement in the
statistical fit indices was observed. Research
articles on the psychometric evaluation of the
QLQ-BR45 tool conducted in Ethiopia [7] also
reported that the CFl and RMSEA indices were
0.75 and 0.08, respectively, indicating a weak
model fit. This issue was reported to the tool
designers at EORTC, who confirmed that the
observed problems led to the development of
the QLQ-BR42. Scoring of the subscales of
QLQ-BR42 was performed according to the
relevant guidelines. With the assumption of
improved fit for the factor analysis model,
confirmatory analysis was conducted; however,
the model fit indices remained unsatisfactory.
Considering that the validity and reliability of
the QLQ-BR23 tool in Persian had been
previously established and published in Iran [8],
it was decided to analyze the potential issues in
defining the subscales and scoring system of the
QLQ-BR45 tool by reviewing the status of the
indices based on the previous 23 items and the

22 additional items. The results of the factor
analysis for the QLQ-BR23 tool showed
acceptable index values for model fit. In the
psychometric article of the Persian version, the
validity and reliability of this instrument were
reported at satisfactory levels [8]. Thus, it was
necessary to examine changes in the model after
the addition of the 22 items. In scoring the
QLQ-BR45 tool, it was found that the esteemed
researchers had defined the first 23 items
exactly as in the previous tool, QLQ-BR23,in 8
subscales, and the 22 added items were
categorized into 4 new subscales. Therefore,
items 54 to 75 of the QLQ-BR45 tool were
defined according to EORTC scoring, and the
results indicated an acceptable model fit. The
last 22 items were categorized into 6 subscales
based on exploratory factor analysis, and the
classification of items in each group was
logically coherent. The subscales of QLQ-
BR45_2 included hormonal symptom changes,
dermal-mucosal symptoms, musculoskeletal
symptoms, weight changes, sexual dysfunction
symptoms, and breast satisfaction, with the first
five subscales belonging to the symptoms group
and the breast satisfaction score categorized as
a functioning measure.

It seems that the esteemed EORTC researchers
combined the separately observed fit indices for
the 23-item and 22-item tools and assigned a
cumulative scoring to the combined total.
However, with the merging of the 45 items,
some items may conceptually overlap, and in a
12-factor model, the fitness indices did not
demonstrate suitable levels. This issue was also
mentioned in the study by Gue et al., who
indicated that the first 23 items did not have a
proper correlation with the 22 additional items
[7]. Ultimately, the researchers of this project
recommend that, considering the
comprehensiveness and value of the added
questions based on population qualitative
studies, the resulting tools should not be
combined; and it would be better to use the two
separate tools QLQ-BR45_1 and QLQ-BR45 2
or refer to them as QLQ-BR23 and QLQ-BR22.

Conclusion

The present study showed that the validity of
each of the QLQ-BR23 and QLQ-BR22 tools
separately provided appropriate indicators for
fitting the results. Therefore, it is not
recommended to integrate the two mentioned
sections, and it would be better to use the new
22-item tool as a new instrument for assessing
the quality of life in breast cancer patients.
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Extraction Method: Principal Component Analysis.
sInitial Eigenvalues

sExtraction Sums of Squared Loadings

Rotation Sums of Squared Loadings
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Extraction Method: Principal Component Analysis
Rotation Method: Varimax with Kaiser Normalization
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Extraction Method: Principal Component Analysis.
sInitial Eigenvalues
sExtraction Sums of Squared Loadings

ssRotation Sums of Squared Loadings
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Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
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