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Purpose: This study aimed to assess the psychometric properties of the Arabic McGill Quality of Life Questionnaire-Revised
(MQOL-R) in breast cancer survivors.

Patients and Methods: One-hundred-forty breast cancer survivors were recruited and completed the questionnaire. The construct
validity was assessed using confirmatory factor analysis (CFA). MQOL-R scores were correlated with Global Health Status/QoL and
functional subscales of the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30
(EORTC QLQ-C30) for convergent validity. Reliability was estimated using Cronbach’s alpha and intraclass correlation coefficients
ICO).

Results: CFA reproduced a four-factor model (ie, physical, psychological, existential, and social) with good fit indices (comparative
fitting index = 0.980; root mean square error of approximation = 0.091), with all items significantly loading on their respective
subscales. The total MQOL-R scores were correlated with the global health status/QoL and functional subscales of the EORTC QLQ-
C30 (r =-0.172, P < 0.01). Known-group validity was proven by different MQOL-R scores according to functional status (50.62 +
6.35 vs 45.98 £ 7.19, P < 0.01). Reliability was supported by good internal consistency and high test-retest correlation coefficients for
the Arabic MQOL-R and its subscales (ICC range, 0.83-0.95).

Conclusion: The Arabic MQOL-R demonstrated adequate construct validity, factor structure, excellent test-retest reliability, and good
internal consistency. This tool is valuable for assessing the quality of life in research and physical therapy rehabilitation settings among
Arabic-speaking breast cancer survivors.
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Introduction
Breast cancer (BC) is the most prevalent cancer among women worldwide."* The incidence of BC has significantly
increased in Arab-speaking countries, including Saudi Arabia, over the past 15 years.>~

The advancement of medical treatment has decreased overall BC mortality rates, resulting in a growing number of
survivors.® However, BC survivors still experience many physical, emotional, and psychosocial challenges, including
fatigue, pain, depression, anxiety, and social isolation. These challenges often lead to functional declines, limiting social
engagement and negatively impacting the health-related quality of life (HRQoL).® Consequently, BC is no longer
considered an acute, incurable condition but rather a chronic condition characterized by periods of remission and
symptom flare-ups.®’

Recent research conducted in Arab countries has emphasized assessing the HRQoL of BC survivors throughout their
continuum of care. The objective is to gather structured information on patients’ perceptions and self-reported disabilities
and evaluate the impact of the disease and its treatment.'™'" Consequently, there is a strong recommendation to develop
and validate tools that can systematically incorporate HRQoL screening into oncology clinical practice and
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rehabilitation.'*'* In response to this need, several patient-reported outcome measures (PROMs) have been validated in
Arabic, such as the European Organization for Research and Treatment of Cancer (EORTC) Breast Cancer-Specific
Quality of Life Questionnaire-23 item (QLQ-BR23), the Functional Assessment of Cancer Therapy-Breast (FACT-B), the
EORTC Quality of Life Questionnaire, Version 3.0 (EORTC QLQ-C30), and the FACT-G.">"'* However, these instru-
ments are lengthy, primarily focus on physical characteristics and symptoms, and fail to consider existential or spiritual
attributes.”®? Furthermore, these tools solely concentrate on the negative aspects of quality of life, despite both positive
and negative factors influencing it.>>**

The McGill Quality of Life-Revised (MQOL-R) Questionnaire consists of 15 items that assess physical, psycholo-
gical, existential, and social aspects, including a single item to measure the overall quality of life (QoL).>* Thus, it is
considered a concise instrument that effectively measures overall QoL. Additionally, it recognizes the universal attribute
of spirituality present in every human being, irrespective of religion or denomination. It measures the spiritual aspect as
an existential factor, which can have a significant role in coping with cancer and identifying important contributors to
HRQoL in cancer patients.?> *? Furthermore, the MQOL-R has demonstrated satisfactory psychometric properties and
equivalence to the original version.”? It has also been successfully adapted and validated in Polish,”> Brazilian,*
Italian,”” and Korean?® samples of patients with cancer and/or undergoing palliative care. Although the MQOL-R has
been validated into Arabic cancer patients,”’ the previous study included various types of cancer patients and did not
conduct a structural validity analysis. Establishing the structural validity of a multi-item PROM is crucial to ensure that
the scale score, whether the total score or individual subscales, accurately reflects the constructs being measured.*>* 2
Therefore, the present study aimed to examine the psychometric properties, including the structural validity, of the Arabic

MQOL-R among BC survivors.

Materials and Methods
Study Design and Participants

A cross-sectional study was conducted from September 2021 to February 2022, utilizing a convenience sampling method
to recruit BC patients from King Abdullah Medical City in Mecca and King Abdulaziz Specialty Hospital in Taif, Saudi
Arabia. The study protocol underwent review and approval by the Research Ethics Committee of King Saud Medical
City (reference number E-21-5818), King Abdullah Medical City in Makkah (No. 21-789), and King Abdulaziz
Specialist Hospital in Taif (No. 543), Saudi Arabia. The study adhered to the Declaration of Helsinki 1975 standards
for human experimentation. Ethical approval was obtained from these institutions due to their status as major specialized
cancer centers, each with a capacity of more than 1500 beds, from which the participants were recruited.

The study had specific inclusion and exclusion criteria. Inclusion criteria included individuals aged 18 years or older
with a confirmed diagnosis of BC, completion of all treatments, absence of metastatic disease, fluency in reading and
speaking Arabic, and a willingness to participate. Participants were excluded if they experienced lymphedema (inter-limb
differences > 10%),?° had bilateral BC, a current infection, a history of local or systemic disorders leading to impairment
or disability, or had mental or cognitive impairment that hindered their understanding. Before being included in the study,
all BC survivors provided informed consent by signing consent forms.

The study aimed to include a sample size of 5 to 10 participants per item for factor analysis. Given that the MQOL-R
questionnaire comprises 14 items, a total sample size of 140 participants was deemed adequate for this study.’’

Instruments and Procedure

Socio-Demographic and Cancer-Related Data

Eligible BC survivors were approached for face-to-face interviews and provided with a verbal overview of the study
procedures. They were then asked to complete a self-reported questionnaire that gathered detailed demographic and
cancer-related information. The socio-demographic data incorporated age, education, employment status, and marital
status. Cancer-related variables comprised tumor stage, surgical site, and cancer treatment (radiation and/or chemother-
apy). Participants used the Arabic versions of the MQOL-R and EORTC QLQ-C30 questionnaires to assess their QoL,
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while therapists evaluated their performance status using the ECOG PS (Eastern Cooperative Oncology Group
Performance Status). To assess reliability, a subset of 30 participants completed a retest within a one-week interval.

Arabic McGill Quality of Life Questionnaire-Revised

The current study utilized the validated and reliable Arabic MQOL-R questionnaire.”” The MQOL-R consists of 15 items
distributed across five domains: Physical (3 items), Psychological (4 items), Existential (4 items), and Social (3 items).
Additionally, it includes a Single Item Scale to assess global QoL. Each item is scored on a scale of 0 (not at all) to 10
(extremely), with higher values indicating more positive responses. However, for items 1, 3, 4, 5, 6, 7, and 8, the scores
are transformed by subtracting the initial result from 10 so that “0” represents the worst situation and “10” represents the
best situation. Subscale scores are obtained by calculating the average value of the relevant items (ranging from 0 to 10),
while the MQOL-R total score is derived from the average of the four subscale scores (range = 0—10).*

European Organization for Research and Treatment of Cancer Quality of Life

Questionnaire-Core 30 (Version 3.0)

The EORTC QLQ-C30 scale is widely employed to assess the QoL in cancer patients, and its validity has been
extensively established.*? It comprises five multi-item functional scales (physical, role, cognitive, emotional, and social),
global health subscales, and symptom subscales (fatigue, nausea and vomiting, pain, dyspnea, insomnia, appetite loss,
constipation, diarrhea, and financial impact). Response choices for most scales range from 1 (not at all) to 4 (very much),
except the global QoL scale, which ranges from 1 (very poor) to 7 (excellent). All scale scores are linearly transformed to
a 0—100 scale. Higher scores on the functioning scales and global QoL scale indicate a higher level of functioning or
QoL, while for the symptom scales, a higher score reflects greater symptom severity. The Arabic version of the EORTC
QLQ-C30 has previously been validated for BC patients.'*'® The current study utilized the functional scale and global
health subscales.

Eastern Cooperative Oncology Group Performance Status Rating (ECOG PS)

The Eastern Cooperative Oncology Group Performance Status Rating (ECOG PS) was employed to assess the physical
status of the participants. The ECOG PS utilizes a five-level rating system ranging from zero to five. Level 0 represents
fully active, Level 4 indicates an inability to carry out any self-care and being completely bedridden, and Level 5
signifies death. In this study, good functional status was defined by ECOG PS scores of 0-2, while poor functional status
was defined by ECOG PS scores of 3-4.** The ECOG PS is widely recognized as a reliable and valid measure of

a patient’s health status particularly in cancer patients.>*~**

Statistical Analysis

Data analysis was conducted using IBM SPSS Statistics 26.0 and Amos 23.0 software packages (IBM Corp., Armonk,
NY, USA). Descriptive statistics were utilized to summarize demographic and clinical data, with continuous variables
presented as means and standard deviations and categorical variables presented as frequencies. The psychometric
properties of the MQOL-R questionnaire were assessed, including internal consistency, test-retest reliability, structural
validity, convergence, and known-group validity.

Reliability
To evaluate the internal consistency of the MQOL-R scores, Cronbach’s alpha was calculated for both the total scale and
each subscale. Acceptable internal consistency was defined as Cronbach’s alpha values of > 0.7.%° Test-retest reliability
was assessed using a two-way random model Intraclass Correlation Coefficient (ICC , ;) with 95% confidence intervals
(CI). ICC values below 0.5 indicated poor reliability, values between 0.5 and 0.75 were considered moderate, values
between > 0.75 and < 0.9 were considered good, and values above 0.9 were considered excellent.*®

Measurement error was evaluated by calculating the standard error of measurement (SEM) and the minimum
detectable change (MDC) for both the total scale and the four subscales of the MQOL-R. The SEM was determined
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using the equation SEM = SDy, V (1 - ICC), where SD represents the standard deviation based on the average of the two
scores.”’ Additionally, the MDCys was calculated as MDCys = 1.96 X V2 X SEM, which provides an estimate of the
MDC with 95% confidence.’’

Convergent Validity

Consistent with previous literature,”*~°

we hypothesized that the MQOL-R scales (physical, psychological, social,
existential) would demonstrate convergent validity by exhibiting moderate (r = 0.3-0.5) to strong (r > 0.5) positive
correlations with the EORTC QLQ-C30 subscales measuring functional status and global health status/QoL. Pearson’s
correlation coefficients were computed for variables with a normal distribution, while Spearman’s rank correlation

coefficients were used for variables without a normal distribution.*%*!

Structural Validity
To examine the factor structure, exploratory factor analysis (EFA) was conducted using principal component extraction
and varimax rotation. Before the EFA, the Kaiser-Meyer-Olkin (KMO) coefficient and Bartlett’s test were performed to
assess the degree of sphericity. A KMO value of 0.5 or higher and a significant Bartlett’s test of sphericity (p < 0.05)
were considered appropriate for conducting EFA. Factors with eigenvalues greater than 1.0 were generally retained.
Additionally, items with factor loadings exceeding 0.4 were considered indicative of a meaningful contribution to
a specific factor.**™*3

Confirmatory Factor Analysis (CFA) was conducted using the generalized least squares method to evaluate the
structural factors of the Arabic MQOL-R. Common goodness-of-fit indices were employed to assess the model fit in the
CFA. The following metrics were considered for evaluating the goodness-of-fit: comparative fit index (CFIL; > 0.9),
incremental fit index (IFI; > 0.9), Tucker-Lewis index (TLI; > 0.9), root mean square error of approximation (RMSEA; <

0.08), and standardized root mean square residual (SRMR; < 0.08).*>*’

Known Group Validity

Known-group validity was assessed by comparing BC survivors with high-performance status (ECOG PS score 0-2) to
those with low-performance status (ECOG PS score 3—4). Independent #-tests (or Mann—Whitney U-test for non-normally
distributed variables) were employed to examine group differences and effect sizes were calculated. Effect sizes of 0.2
were considered small, 0.5 moderate, and 0.8 large, following Cohen’s guidelines.*' Based on our hypotheses, we
expected that BC survivors with high-performance status (ECOG PS scores 0-2) would score significantly higher on the
MQOL-R subscales and total score than those with poor performance status (ECOG PS scores 3—4).

Results

Socio-Demographic and Cancer-Related Data

One-hundred-forty women with BC participated in this study, with a mean age of 53.52 + 4.48 years. Most participants
(82.90%) were married, 45% had a higher education level, and 60% were unemployed. Regarding cancer-related
characteristics, 69% were diagnosed with stage I/Il BC. The average duration of cancer was 28.14 + 7.28 months, and
more than half of the participants (80%) had been diagnosed with cancer for < 36 months. Table 1 provides an overview
of the participants’ demographics and clinical information.

Reliability

The total MQOL-R questionnaire exhibited high internal consistency, with an alpha coefficient of 0.92. The alpha
coefficients for the four subscales ranged from 0.83 to 0.93 (Table 2). The test-retest reliability of the MQOL-R total
score, as measured by ICC, ;, was excellent: 0.95 with a 95% CI (0.91 to 0.98; p < 0.001). The subscales also demonstrated
excellent test-retest reliability values (ICC: 0.93 to 0.95), except for the physical subscale, which showed good test-retest
reliability (ICC = 0.87). For the MQOL-R total score, the SEM was 0.38, and the minimal detectable change (MDC) was
1.05. The SEM for the four subscales ranged from 0.52 to 0.63, and the MDC ranged from 1.36 to 1.76 (Table 2).
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Table | Demographic and Clinical Characteristic of Participants (n =140)

Variables N %
Age Mean £SD (years) 53.5+ 5.48
< 50 years 55 393
>50 years 85 60.7
Marital status Married 116 82.9
Divorce 15 10.7
Widow 9 6.4
Educational Primary/secondary school 77 55
College/University 63 45
Employment Employed 56 40.0
Unemployed 84 60.0
Stage of tumors I/ 96 68.6
1] 44 314
Cancer duration | < 36 months 112 80
>36 months 28 20.0
Types of surgery | Mastectomy 38 38
Breast conservative surgeries 62 62
Chemotherapy Yes 122 87.14
No 18 12
Radiation therapy | Yes 89 63.6
No 51 36.4
ECOG-PS 0-2 105 75
34 35 25

Abbreviations: SD, standard deviation; ECOG-PS, Cooperative Oncology Group performance
status rating.

Table 2 Internal Consistency, Test-Retest Reliability, SEM and MDC and Their Corresponding 95% CI for the Arabic
MQOL-R. (n=140)

Domains Cronbach « Test-Retest Reliability SEM MDCy;
Test Mean * SD Retest Mean + SD ICC (95% CI)

Physical 0.83 5.21%1.69 5.28%1.78 0.87 (0.75-0.93) 0.62 1.73

Psychological 0.93 6.35+2.80 6.59%2.90 0.95 (0.90-0.97) 0.63 1.77

Existential 0.86 6.66%1.92 6.6812.04 0.93(0.86—0.96) 0.52 1.36

Social 0.84 7.92%2.01 7.93%1.92 0.93(0.85-0.96) 0.52 1.44

Total scores 0.92 6.53%].64 6.58%1.76 0.95(0.91-0.98) 0.38 1.05

Abbreviations: Cl, confidence interval; ICC, intraclass correlation coefficient; SD, standard deviation; SEM, standard error of measurement; MDC, minimal
detectable change; MQOL-R, McGill quality of life revised.
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Convergent Validity

The convergent validity of the MQOL-R in BC survivors was confirmed by computing correlations between MQOL-R
scores and EORTC QLQ-C30 functioning scale scores. The overall MQOL-R subscale scores exhibited significant
correlations with EORTC QLQ-C30 functioning scale scores. Specifically, the global health status/QoL domain demon-
strated strong correlation with all subscales of the MQOL-R (r = 0.44-0.64; p < 0.01). All subscales of the MQOL-R
demonstrated moderate to strong convergent validity (Table 3).

Structural Validity
A KMO test for sampling adequacy (KMO = 0.87) and Bartlett’s test of sphericity were conducted to verify the
suitability of the data for EFA and CFA. These results indicated a good fit for the EFA data. Initially, the EFA extracted
four factors with eigenvalues > 1.0, which accounted for 78.115% of the total variance. Factor loadings ranged from 0.78
to 0.901 after rotating the four factors. The factors are named based on their original scale. The MQOL-R questionnaire
consists of four factors: psychological (factor 1, items 4-7; factor loadings ranged from 0.797 to 0.811), existential
(factor 2, items 8—11; factor loadings ranged from 0.734 to 0.866), physical (factor 3, items 1-3; factor loadings ranged
from 0.768 to 0.844), and social (factor 4, items 12—14; factor loadings ranged from 0.735 to 0.911) (Table 4).

CFA confirmed the goodness-of-fit for the four-factor structural model of the Arabic MQOL-R (Table 5, Figure 1).
All items of the Arabic MQOL-R were assigned to the same four factors as the original structure. The model confirmed

Table 3 Correlation Between EORTC QLQ-C30 (Functioning Scales), and Global Health Perception and the Arabic Version
McGill Quality of Life Questionnaire-Revised (n=140)

Arabic MQOL-R

SIS Physical Psychological | Existential | Social Total

EORTC QLQC30 | Global health status/quality of life¥ 0.57 0.59 0.44 0.50 0.52 0.64
Physical function® 0.34 0.46 0.25 0.26 0.18 0.37

Role physical® 0.33 0.63 0.38 0.31 0.31 0.53

Emotional function® 0.31 0.42 0.63 0.46 0.51 0.64

Cognitive function ¥ 0.30 0.43 0.45 0.47 0.41 0.58

Social function® 0.32 0.45 0.44 0.37 0.45 0.54

Note: ¥Correlation is significant at the 0.01 level.
Abbreviations: EORTC QLQC30, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30 (version 3.0); MQOL-R,
McGill Quality of Life Questionnaire-revised, SIS, single-item scale measuring overall quality of life.

Table 4 Exploratory Factor Analysis for Causal Items of the MQOL-R (n=140)

Items Mean SD Factors (Varimax Rotated) Communalities
1 2 3 4
Item I: my physical symptoms ((such as pain, nausea, tiredness, 5.67 3.24 0.844 0.777

and others) were):

Item 2: | felt 5.71 3.04 768 0.648
Item 3: being physically unable to do the things | wanted was: 5.05 3.26 0.826 0.730
Item 4: | was depressed 6.68 341 0811 0.854
Item 5: | was nervous or worried 6.55 327 0.877 0.898
(Continued)
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Table 4 (Continued).

Items Mean SD Factors (Varimax Rotated) Communalities
| 2 3 4

Item 6: | felt sad 7.01 3.28 0.797 0.854

Item 7: when | thought of the future, | was: 6.33 3.23 0.803 0.788

Item 8: my life was: 6.57 2.79 0.836 0.820

Item 9: When | think about my whole life, | feel that in achieving | 6.31 2.84 0.866 0.874

life goals | have:

Item 10: | felt that the amount of control | had over my life was: | 6.71 2.84 0.496 0.738
Item | 1: | felt good about myself as a person 7.26 2.68 0.734 0.600
Item 12: communication with the people | care about was: 7.76 2.85 0.735 0.646
Item 13: | felt my relationships with the people | care about were: | 7.83 2.72 0911 0.928
Item 14: | felt supported: 8.14 2.25 0.749 0.746
Initial Eigenvalues 3.271 2940 | 2438 | 2397

Variance explained % 23.905 | 19.700 | 17.326 | 17.184 78.115

Note: Principal component analysis: factor loadings that <0.4 are not shown. Factor|: psychological, Factors 2: Existential, Factors 3: Physical, and factor 4: social.
Abbreviation: MQOL-R, McGill Quality of Life Questionnaire-revised.

Table 5 Fit Indices for Confirmatory
Factors Analysis of the Arabic MQOL-R

Index

CMIN () 166.15

df 79

x2df 2.1

RMSEA 0.012 [0.006-0.038]
SRMR 0.041
PCLOSE 0.185

CFI 0910

TL 0.926

IFI 0.908

Abbreviations: RMSEA, root mean square error
of approximation; SRMR, standardized root-mean-
square residual; CFl, Comparative Fit Index; TLI,
Tucker-Lewis Index; IFl, incremental fit index; Df,
degree of freedom; X2 df, chi-square/Degree of
Freedom.

a good fit to the data (Table 5) with the following indices: 3> test (CMIN = 166.15; df = 79; p = 0.001), TLI = 0.926,
RMSEA = 0.012, SRMR = 0.041, and IFI = 0.908. Additionally, all items exhibited significant loadings (p < 0.001) on
their respective subscales: Physical (0.78—0.87), Psychological (0.81-0.90), Existential (0.79-0.82), and Social (0.78-
0.82), as depicted in Figure 1.

Known Group Validity
The results revealed significant differences between the good performance status group (ECOG PS 0-2) and the poor
performance status group (ECOG PS 3—4) across various measures. Statistically significant differences were observed in
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Figure | First-order (subscale) and second order (overall QOL) latent factors for MQOL-R. Factor loadings are standardized as revealed by the CFA. CFA: confirmatory
factor analysis, rectangular: observed variables, Circles: factors, Numbers in circles below rectangular: item uniqueness values, Straight arrows towards observed variables
from factors: loadings.

the total MQOL-R scale (p < 0.001), physical subscale (p < 0.001), psychological subscale (p < 0.001), existential
subscale (p < 0.001), and social subscale (p < 0.001). The effect size was largest in the psychological domain (ES = 0.83)
and the total MQOL-R scale (ES = 0.94), indicating substantial differences. The effect size was moderate in the physical
(ES = 0.76), social (ES = 0.67), and existential (ES = 0.63) domains, indicating moderate-to-large effects (Table 6).

Discussion
This study aimed to assess the psychometric properties of the Arabic MQOL-R questionnaire in BC survivors. The
study’s findings indicated that the Arabic MQOL-R demonstrated satisfactory construct validity and reliability in
measuring the QoL of BC survivors. Moreover, the results also confirm the four-factor structure of the MQOL-R,
consisting of 14 items, as evidenced by the model fit indices.

Overall, both the total Arabic MQOL-R and its subscales demonstrated high internal consistency values. The
Cronbach’s alpha coefficient for the MQOL-R was 0.92, which was like the original version of the MQOL-R (0.94),%
the Arabic MQOL-R (0.91),29 and the Dutch version of the MQO (0.96).38 However, it was higher than the Korean
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Table 6 Discriminant Validity of Arabic MQOL-R Questionnaire (n=140)

MQOL-R Groups MD (95% CI) ES (95% CI)
ECOG- PS 0-2 (n=105) | ECOG- PS= 3-4 (n=35)

Physical 6.16x251¥ 4.11£2.86 2.05 (1.05-3.05) 0.76 (0.39-1.18)

Psychological 7.43£261% 5.00£3.19 2.43 (1.36-3.50) 0.83(0.48 —1.27)

Existential 7.39+2.14¥ 5.81£2.79 .58 (0.69-2.47) 0.63 (0.29 —1.07)

Social 8.09+2.07¥ 6.48+2.69 1.61 (0.75-2.47) 0.67(0.32-1.11)

Total 7.27+1.78* 5.35+2.26 1.92 (1.18-2.66) 0.94(0.60 —1.40)

Note: *Significant (P < 0.01, t-test).
Abbreviations: MQOL-R, McGill Quality of Life- Revised Questionnaire; MD, Mean differences; ES, effect size; ECOG- PS, Cooperative Oncology
Group performance status rating.

MQOL-R (0.86),%® Polish version (0.89),> Brazilian version (0.85),® and Italian version (0.81).%” Nevertheless, all these
values indicated satisfactory internal consistency reliability.

The internal consistency of the psychological and social subscales was consistent with those of the original MQOL-R*?
and were comparable to previous studies. The Cronbach’s alpha coefficient for the Brazilian, Korean, Italian, Polish, and
Arabic versions ranged from 0.79 to 0.89.>>° Additionally, the internal consistency of the physical subscale (0.83) was
comparable to those of the Brazilian, Polish, Arabic, and Dutch versions of the MQOL (0.83-0.83).232%2%3° However, they
were more reliable than the original English version (0.66)** and the Italian MQOL-R (0.60)*’ but lower than the Korean
MQOL-R (0.96).%® The variability in internal consistency for the physical subscales can be attributed to the fact that this
domain measures different aspects of physical health, such as physical symptoms, physical well-being, and physical
function, which may not necessarily correlate consistently.”’>* Furthermore, the variability in sample characteristics, as
observed in the Italian study, included end-of-life patients with neurooncological conditions that directly impact physical
health.

The test-retest reliability (ICC) for the total scale of the Arabic MQOL-R was found to be 0.95, while for the
subdomains, they ranged from 0.87 to 0.93. These results are consistent with those reported in a previous study validating
the MQOL-R among Arabic cancer patients® and the Dutch MQOL among participants with BC.*® This indicates that
the Arabic MQOL-R yields consistent results over time. Additionally, the minimal detectable change (MDC) obtained
suggests that a true change in overall QoL can be reflected by a total score difference of 1.05 points, with a 95%
confidence level, when using the Arabic MQOL-R.

The study provided substantial evidence of adequate construct validity through the use of EFA, CFA, convergent
validity, and known-group validity statistical approaches. The initial EFA confirmed the presence of the original four
subdomains. The CFA results demonstrated that the scale had an acceptable model fit, as indicated by the meeting of the
criteria for model fit indices. The CFI value (0.91) for the subfactors in the current study was similar to that of the
original MQOL-R (0.94), as well as the Korean (0.92),>® Polish, and Brazilian versions (both 0.93).%°-*¢

Our results confirmed the presence of four significant factors: psychological, existential, physical, and social, which
align with the original MQOL-R version®” as well as the Polish,”* Brazilian,”® and Italian versions.>” Moreover, the CFA
indicated that all items of the four factors had factor loadings greater than 0.4. The factor loadings for each item in the
MQOL-R ranged from 0.78 to 0.90, which is consistent with results obtained from the original version®” as well as the
Polish, Italian, and Brazilian versions of the MQOL-R.*>*” These findings suggest that all items within each factor
converge to form a cohesive construct.

Additionally, our findings support the notion that QoL is a multidimensional construct that extends beyond physical
well-being to encompass psychological, existential, and interpersonal dimensions. Based on these results, the factor
structure of the Arabic MQOL-R closely resembles that of the original MQOL-R. Consequently, the 14 items of the
MQOL-R are considered representative of universal QoL characteristics and may be applicable worldwide.
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The results of the convergent validation tests provided additional support for the construct validity of the scale by
examining the associations between the total and subdomain scores of the Arabic MQOL-R and the functional subscales
of the EORTC QLQ-C30. As anticipated, strong positive correlations were observed between both the total scale and the
four subscales of the Arabic MQOL-R and the global health status/QoL of the EORTC QLQ-C30, confirming robust
convergent validity. Similar correlations were found in the validation of the MQOL-R in Polish,”> Arabic,>’ Korean
MQOL,** and Dutch versions.*®

Of particular interest, the physical subscale of the Arabic MQOL-R exhibited the strongest correlations with the
physical and role physical dimensions of the functional scale of the EORTC QLQ-C30. This finding aligns with the
validation results of the MQOL-R in Polish,>> Korean,>® Dutch,*® and Arabic®® versions. These consistent associations
suggest that physical conditions and functional limitations hold significant importance for individuals with BC.

Furthermore, the existential subscale of the Arabic MQOL-R demonstrated its strongest correlation with the emo-
tional function dimension of the EORTC QLQ-C30. This pattern was also observed in the validation studies of the
MQOL-R in Polish,”> Korean,*® Dutch,>® and Arabic?’ versions. These results indicate that existential concerns and
emotional well-being are closely linked for BC survivors. Furthermore, it is often valuable to also measure QOL with
a single global item that is context-free, to obtain the respondent’s perception of overall QOL rather than what is selected
to be measured or not measured in the rest of the QOL instrument. Consequently, we believe that the global item should
be presented before and separately from any other items, as it is in MQOL-R.?*%2

In summary, the convergent validation findings substantiate the construct validity of the Arabic MQOL-R, high-
lighting the meaningful relationships between its scores and the functional dimensions of the EORTC QLQ-C30. The
outcomes emphasize the importance of addressing physical conditions, functional limitations, existential issues, and
emotional well-being in individuals affected by BC.

The MQOL-R subscales and total scores exhibited excellent known-group validity, effectively distinguishing patients
with different performance statuses. Specifically, patients with a high Eastern Cooperative Oncology Group Performance
Status (ECOG PS) reported lower MQOL-R scores than those with a low ECOG PS. This finding aligns with
expectations and indicates a clinically meaningful difference between the two groups in terms of their performance
status. The effect sizes were moderate-to-large, further supporting the significance of these differences. These results not
only validate the clinical utility of the instrument among Arabic-speaking BC participants but also align with the findings
of our previous study.”’

Our study has several limitations that should be acknowledged. First, the participants in our study were non-randomly
selected from BC patients attending follow-up visits at tertiary hospitals. Therefore, selection bias is possible, and it is
unclear whether these findings can be generalized to hospitalized patients or other patient populations. Further research is
needed to explore the applicability of the Arabic MQOL-R in different patient groups, including terminally ill cancer
patients. However, it is worth noting that our sample size was sufficiently large to perform factor analyses, maintaining
a favorable 10:1 ratio between the number of participants and the number of items on the scale.

Additionally, invariance analyses should be conducted to examine the stability of the four-factor structure across various
demographic and clinical variables. This would help determine whether the structure holds consistently across different
subgroups. Furthermore, while our study successfully replicated the four-factor structure of the original MQOL-R, it would
be valuable to conduct CFA in another cancer population to further validate the structure of this tool in the Arabic language.

Conclusion

The Arabic version of the MQOL-R demonstrated acceptable construct validity, structural validity, excellent test-retest
reliability, and good internal consistency. This instrument is a valuable tool for assessing the QoL of Arabic-speaking BC
survivors, serving as a valuable resource in research and physical therapy rehabilitation settings.
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