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Abstract
Purpose: The goal of this research is to translate and analyze the psychometric properties of the Arabic
version of the Waterloo Footedness Questionnaire-Revised (WFQ-R).

Materials and methods: Two native Arabic speakers created separate forward translations, which were then
merged. Two different multilingual translators were used to translate it back into English from the synthetic
version. Experts were gathered for a discussion on how to improve the localization and adaptation
processes. A group of specialists was convened to analyze the localization and modification procedures. We
now have the Arabic version of the WFQ-R which is "WFQ-R-Ar". Two hundred and ninety Arabic-speaking
adults over the age of 18 were surveyed to evaluate the WHQ-R-Ar's characteristics (internal consistency,
test-retest reliability, and construct validity).

Results: The WFQ-R-Ar had no collisions with the ground or the sky. The factor analysis showed that the
construct validity of the WFQ-R-Ar was dependent on a single factor. The WFQ-R-Ar also has excellent
internal consistency, with a Cronbach's alpha of 0.93. The reliability of the examinations was examined, and
it was found to have an intraclass correlation value of 0.94.

Conclusion: The WFQ-R-Ar may be relied on to provide accurate results when used to evaluate footedness
in Arabic-speaking society.

Categories: Internal Medicine, Physical Medicine & Rehabilitation
Keywords: questionnaire translation and adaptation, translation process, translation, wfq-r, waterloo footedness
questionnaire—revised, arabic, cross-cultural adaptation, footedness, waterloo, psychometric properties

Introduction
One of the behavioral predictors often used to determine cerebral lateralization is foot preference, also
known as footedness [1]. Footedness, which in the context of the foot is comparable to handedness [2], is
most usually associated with a preference for one foot over another when participating in foot-related
sports. Footedness, handedness, eariness, and eyedness laterality preferences have been linked in studies on
motor behavior and neuropsychology [3-5]. Earlier studies have shown a correlation between hand or foot
preferences and various brain asymmetries, including linguistic organization, affective perception, and
visuospatial abilities [6-8].

Research has looked into footedness and how it relates to postural control, gait, or motor abilities [9].
According to a review by Sadeghi and colleagues [10], differences in lower limb anatomy have been
discovered to cause asymmetries in gait between the left and right legs, even in healthy, able-bodied people.
In the study by Tate and colleagues [11], in young athletes, the vastus medialis muscle was greater on their
dominant side. The vast lateralis muscle was greater in the non-dominant limb.

Evidence suggests that leg preference may influence postural control [12-14]. For instance, the preference
among people with mild to severe hemiparesis after a stroke determines which lower limb is usually used for
support during an upright stance. For those with more severe disabilities, the convenience field determines
the supporting lower extremity [15, 16]. Given the findings from the research listed above, rather than
single-item questions, lateral preference should be evaluated using multi-item inventories (e.g., writing for
handedness). Originally created in English by Elias and colleagues [17], self-reported measures of foot
preference are the basis of the Waterloo Footedness Questionnaire-Revised (WFQ-R). One of the most
popular methods for figuring out foot preference is the WFQ-R. It has been utilized with a range of
populations in the past, including healthy adults without disabilities [18], older adults [19], and people with
neurological impairments [20].
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The WFQ-R, however, has not been cross-culturally modified and translated for the Arabic population. Given
the significance of doing so in clinical and behavioral contexts [4, 21], footedness self-reporting instruments
need to be translated into several languages to accommodate a wide range of cultural contexts. Therefore,
the goal of this study was to adapt the WFQ-R for usage in an Arabic-speaking community via translation
and validation, as well as to analyze its psychometric qualities. The research team expected that the Arabic
version of the Waterloo Footedness Questionnaire, WFQ-R-Ar, would be a viable measure of footedness
among Arabic speakers, with high levels of internal consistency and test-retest reliability.

Materials And Methods
Translation and cross-cultural adaptation
The original WHQ questionnaire's developer, Dr. Lorin Elias, permitted the Arabic translation. The WFQ-R-
Ar was translated and cross-culturally adapted in the following five steps according to recommendations
made by Beaton and colleagues [22].

Forward translation
In step one, two bilingual, native Arabic speakers with a strong command of English, carried out the forward
translation from English into Arabic separately. A written report for each translated version was presented
to an expert committee together with the translators' observations and the justifications for decisions made
regarding difficult problems. After settling disagreements between translators, the two forward-translated
texts were combined into one Arabic version in step two. The expert committee also received a written
report for the integrated version.

Back-translation and expert committee
In step three, two native English speakers independently completed the back-translation of the synthesized
Arabic version into English and each submitted a report to the expert committee. In step four, a group of
specialists in research methodology, language translation, and rehabilitation was assembled to assess all the
translated versions and examine all the written reports provided. A prefinal version of WFQ-R-Ar was
created after the committee resolved all differences following evaluation and review.

Pilot testing of the pre-final version
A total of 30 participants, all 18 years old and able to read, speak, and understand Arabic, took the pre-final
WFQ-R-Ar version test in step five. Independent completion of the pre-final WFQ-R-Ar version was
required from the participants. During the in-person interview, patients were invited to speak openly and
honestly about the items' clarity, relevance, and any challenges they had in answering the questionnaire.
The pre-final draft was modified slightly after the committee had read the notes and recommendations from
the patients.

Participants and data collection
Participant recruitment was done in the community via advertisement posters and word of mouth, using a
convenient sampling approach. Men and women aged 18 and up were eligible to participate from all
throughout Saudi Arabia, and those who could read, write, and interpret Arabic were given priority. The
study cohort included in the analysis consisted of the 290 remaining individuals after 30 of the 320 recruited
participants withdrew from the study. The study's investigator contacted potential participants to
participate. The study's objectives and methods were explained to patients who accepted the invitation, and
they were also requested to read and sign a written consent form.

All study participants (n = 290) needed a demographic form to determine which foot was dominant. The
footedness was evaluated using the following question, with the choices "right" and "left". It's like asking,
"With which foot do you prefer to kick this ball in front of you?". The WFQ-R-Ar questionnaire was then
administered to individuals twice at baseline and once within one week following the first test-retest
reliability assessment. The patient's demographic data, which included age, gender, education, occupation,
and dominant foot, were provided.

Questionnaire
The WFQ-R-Ar measures how often each foot is used via 13 questions answered on a 5-point Likert scale. A
number between -2 and 2 is given to each response, with scores closer to 0 showing ambipedalism (the
capacity to use both feet equally effectively), scores closer to -2 suggesting left-footedness, and scores of two
indicating right-footedness. Respondents are classified as ambipedal, left-footed, or right-footed based on
their total score, which ranges from -6 to +6, -7 or below, and +7 or more, correspondingly [18].

Data analysis
Participants' characteristics were analyzed using descriptive statistics. The foot dominancy was measured by
the footedness question and WFQ-R-Ar. The participant's responses to the interview questions regarding the

2023 Aldaihan et al. Cureus 15(8): e44421. DOI 10.7759/cureus.44421 2 of 7

javascript:void(0)
javascript:void(0)
javascript:void(0)


applicability and suitability of the scale to assess foot dominance were used to determine face validity. If the
experts on the committee agreed that the scale was pertinent and suitable for assessing Arabic speakers'
footing, then the content's legitimacy was established. More than or equal to 15% of respondents needed to
provide the lowest or highest possible score for the scale to have a floor or ceiling effect [23].

Factor analysis using the direct oblimin rotation approach was used to determine whether or not the WFQ-
R-Ar has construct validity by identifying and extracting components with eigenvalues larger than one, as
defined by Kaiser [24]. The reliability of the WFQ-R-Ar was calculated using Cronbach's alpha, and a value of
0.7 was considered enough for determining reliability [23]. Using the interclass correlation coefficient for
absolute agreement (ICC2,1), we determined that an ICC2,1 value of 0.70 or above was required to provide
reliable test-retest results for the WFQ-R-Ar. The scale measurement error associated with the test-retest
was analyzed using the standard error of measurement (SEM). An equation was used to determine the SEM:
SEM = standard deviation × √(1 - ICC).

The construct was validated using hypothesis testing. Construct validity is the degree to which an
instrument's score reflects what it is intended to reflect [23]. The expected correlations between the WFQ-R-
Ar and the dominancy question that participants responded to were examined by Spearman's correlation
coefficient (rs). It was determined that there were fair, weak, and little or no correlations based on the values
of rs of >0.50, 0.50-0.35, and 0.35, respectively. According to the suggested quality requirements for
measurement characteristics, fair correlation values >0.50 are regarded as acceptable correlations [23]. All
data analyses were performed using IBM SPSS Statistics software for Windows, version 26 (IBM Corp.,
Armonk, NY, USA). The significance level was set at <0.05.

This article was previously posted to the medRxiv preprint server on April 27, 2020.

Results
Two hundred and ninety Arabic-speaking participants took part in this investigation. Table 1 displays
specific participant characteristics in detail.

Characteristics Mean (SD) or n (%)

Age (in years) 29.9 (11.3)

Sex

Men 133 (46)

Women 157 (54)

Qualification

Primary school or less 25 (9)

High school 103 (35)

Undergraduate 150 (52)

Graduate or more 12 (4)

Occupation

Student 132 (45)

Working 101 (35)

Not working 57 (20)

Footedness

Left-footedness 28 (10)

Right-footedness 262 (90)

TABLE 1: Basic characteristics of study participants
SD: standard deviation

The WFQ-R-Ar's translation and cultural adaptation were smooth and error-free operations. The question
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"Which foot would you use to help push a shovel into the ground?" (#9) was the only one that needed further
explanation to be understood. Furthermore, by replacing acronyms (La/Ru) with genuine words (left
always/right frequently), the subsequent cultural adaptation improved the respondent's understanding of
the answer grid. In addition, people questioned after the pilot study said the questionnaire was clear,
relevant, and appropriate for determining foot dominance. The testimony of these people attests to the
WFQ-R-Ar's apparent validity. Also, the expert group has agreed on the usefulness and suitability of the
WFQ-R-Ar for Arabic speakers to identify foot dominance. The analysis's satisfactory item completion rate
and the absence of floor and ceiling effects further support the WFQ-R-Ar's content validity.

In terms of construct validity, The Kaiser-Meyer-Olkin test of sample size (p = 0.93), the sphericity test (p
0.001), and the determinant score (r = 0.112) all indicate that the distribution is not multicollinear. These
three outcomes indicated that factor analysis was a viable option for the data. There's only one thing that
accounted for 60.05% of the variance and had an eigenvalue greater than Kaisar's threshold of one (6.01),
which was identified through factor analysis (Table 2).

Factor Total Initial eigenvalue % of variance Cumulative % Total After extraction % of variance Cumulative %

1 6.01 60.79 60.05

5.58 55.79 55.79

2 0.82 8.18 68.23

3 0.63 6.27 74.49

4 0.50 5.04 79.53

5 0.47 4.65 84.18

6 0.41 4.13 88.31

7 0.38 3.75 92.06

8 0.29 2.92 94.98

9 0.28 2.78 97.75

10 0.26 2.25 100.00

TABLE 2: Factor structure of the WFQ-R-Ar
WFQ-R-Ar: the Arabic version of the Waterloo Footedness Questionnaire-Revised

The factor extracted explained 55.79% of the variation after extraction. As a result, the WFQ-R-Ar has a
single major dimension for all objects. Furthermore, each of the 10 items had a loading of greater than 0.5
on that single component, ranging from 0.56 to 0.82 (Table 3).
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Questionnaire (single factor) Cronbach’s α Items Cronbach’s α if item deleted Rotated factor loadings

Footedness 0.932

Item 1 0.924 0.82

Item 2 0.926 0.82

Item 3 0.924 0.78

Item 4 0.925 0.77

Item 5 0.923 0.77

Item 6 0.922 0.74

Item 7 0.923 0.73

Item 8 0.926 0.73

Item 9 0.925 0.71

Item 10 0.927 0.56

TABLE 3: Factor loading on each item of the WFQ-R-Ar
α: alpha; WFQ-R-Ar: Arabic version of the Waterloo Footedness Questionnaire-Revised

 

The WFQ-R-Ar has excellent internal consistency with a Cronbach's alpha (α) of 0.93. Excellent test-retest
reliability was found for WFQ-R-Ar stability, with an intra-class correlation coefficient (ICC) value of 0.94
(95% confidence interval (CI) = 0.93-0.95) (Table 4).

Scale Cronbach’s α Test Retest ICC 95% CI SEM

WFQ-R-Ar 0.93 10.77 (9.4) 10.52 (9.6) 0.94 0.93-0.95 4.5

TABLE 4: Internal consistency, test-retest reliability, and the standard error of measurement
α: alpha; WFQ-R-Ar: Arabic version of the Waterloo Footedness Questionnaire-Revised; ICC: intra-class correlation coefficient; CI: confidence
interval; SEM, standard error of measurement

Also, the test-retest reliability scale SEM is 4.5 points. Furthermore, it was determined that the predicted
association between the WFQ-R-Ar and the participant's dominancy response was significant (r = 0.48, p
<0.001).

Discussion
This study details the psychometric features of the WHQ-R-Ar, an Arabic version of the original WHQ that
has been modified to fit local customs. Results show that the WFQ-R-Ar translation and cultural adaptation
were effective. The WHQ-R-Ar's validity, internal consistency, test-retest reliability, and measurement error
were all sufficiently high to recommend it for use in predicting footedness among Arabic-speaking adults.

The results of cross-cultural adaptation support WFQ-R-Ar's face validity. The WFQ-R-Ar was deemed
relevant and acceptable for measuring footedness by a committee of experts who worked on the translation.
Face validity was further reinforced by participant testimonials, which unanimously agreed that the WFQ-R-
Ar was understandable, applicable, and well-suited to the purpose of measuring footedness. According to
the assessments, the WFQ-R-Ar has sufficient content validity since it shows no floor or ceiling impact [23].
The WFQ-R-Ar was also put to the test of contemporaneous validity by correlating it to the question, "With
which foot would you choose to kick this ball in front of you?". Clinical assessments of foot preference are
comparable to the WFQ-R-Ar, indicating that it may be used to predict footedness.

Factor analysis was used to look into the WFQ-R-Ar's construct validity, and it was hypothesized that the
WFQ-R-Ar would only consist of a single factor. The results of the factor analysis demonstrated that the
WFQ-R items' Ar's are derived from a single common component. Every item extensively loaded this factor
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in the WFQ-R-Ar. The WFQ-R-Ar was responsible for a significant proportion (55.79%) of the variance. The
WFQ-R-Ar's construct validity is confirmed by the factor analysis's overall findings, which also support the
idea that this measure evaluates one underlying construct: footedness. The construct validity results from
the present investigation are consistent with those previously reported [25].

Excellent internal consistency for the WFQ-R-Ar indicates that the scale's items are correlated, homogenous,
and not redundant [26]. By removing each piece one at a time, the WFQ-R-Ar's Cronbach's alpha remained
unchanged. According to Cronbach's alpha, all data are homogeneous and have strong correlations. The
internal consistency and homogeneity of the scale would not be enhanced by removing any component.

The new research has better dependability than the Turkish study [27], Brazilian, Portuguese [20], and
Chinese versions [28]. The SEM was 4.5 points (or 10%) when expressed as a percentage of the overall WFQ-
R-Ar score. The SEM value and percentage in proportion to the total score demonstrate that the
measurement error of the WFQ-R-Ar presented here is clinically suitable. Finally, almost 95% of the results
fell within the agreement lines on the Bland-Altman plot, indicating adequate agreement between test and
retest scores. As a consequence, trust in the WFQ-R-Ar was significantly bolstered.

Clinicians and researchers in Arabic-speaking countries now have a validated instrument to evaluate
footedness, thanks to the efforts of this study to cross-culturally adapt and examine the measuring features
of the WFQ-R-Ar. As was said, assessing footedness is a common first step for therapists when designing
treatment plans. The evaluation of footedness by clinicians too often relies on a single inquiry. However,
multi-item surveys are preferable for assessing lateral preference to binary ones.

For this analysis, we employed a translation of the WFQ-R into contemporary standard Arabic; dialects were
not included. This translation was done in this way to encourage the usage of the current standard Arabic
language in all Arabic-speaking countries, as it is understood across these regions. All the same, the
participants in this research were all Saudis. So, before using the WFQ-R-Ar in other Arabic-speaking
countries, a formal assessment of its measuring properties in the local context should occur. The WFQ-R-Ar
has also been piloted on typically developing adults. The measuring properties of the WFQ-R-Ar need
further study in different populations.

Some study limitations are that the study's sample consisted of participants who were at least 18 years old
and could speak Arabic. This criterion may unintentionally exclude certain members of the community,
which might introduce bias into the sampling process and reduce the results' applicability to a wider age
range or individuals with less skill in Arabic. Participants' perceptions were used as data in the research.
This raises the possibility of a biased reaction, as participants might provide answers that align with social
desirability or misrepresent their true experiences. The study did not address the criterion validity of the
WFQ-R-Ar by comparing its results to a gold standard measure or an established footedness assessment
tool.

Conclusions
The current study was conducted to explore the measuring characteristics of the WFQ-R-Ar's questionnaire
by culturally adapting the original WHQ. The adaptation process went without a hitch, with minor changes
to the original WHQ. The WFQ-R-Ar is a reliable and valid tool for measuring footedness in an Arabic-
speaking population aged 18 years old. These WFQ-R-Ar measurement characteristics confirm the
measure's relevance to all practical and academic purposes.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Deanship of Scientific
Research, Qassim University issued approval 20-09-04. Animal subjects: All authors have confirmed that
this study did not involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE
uniform disclosure form, all authors declare the following: Payment/services info: All authors have
declared that no financial support was received from any organization for the submitted work. Financial
relationships: Mishal M. Aldaihan declare(s) a grant from Deputyship for Research and Innovation, the
Ministry of Education, Saudi Arabia. The Deputyship for Research and Innovation, the Ministry of Education,
Saudi Arabia, funded this research (IFKSUOR-187). Other relationships: All authors have declared that
there are no other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
The author would like to acknowledge Ms. Hanan Aloraini for her important contribution to this manuscript.
The author extends his appreciation to the Deputyship for Research and Innovation, the Ministry of
Education, Saudi Arabia, for funding this research (IFKSUOR-187).

References

2023 Aldaihan et al. Cureus 15(8): e44421. DOI 10.7759/cureus.44421 6 of 7

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


1. Tran US, Stieger S, Voracek M: Evidence for general right-, mixed-, and left-sidedness in self-reported
handedness, footedness, eyedness, and earedness, and a primacy of footedness in a large-sample latent
variable analysis. Neuropsychologia. 2014, 62:220-32. 10.1016/j.neuropsychologia.2014.07.027

2. Aloraini SM: Waterloo handedness questionnaire: cross-cultural adaptation and psychometric properties of
the Arabic version. Occup Ther Int. 2022, 2022:3026415. 10.1155/2022/3026415

3. Çetkin M, Bayko S, Kutoğlu T: Hair whorl direction: the association with handedness, footedness, and
eyedness. Dev Neuropsychol. 2020, 45:17-26. 10.1080/87565641.2019.1700419

4. Packheiser J, Schmitz J, Berretz G, Carey DP, Paracchini S, Papadatou-Pastou M, Ocklenburg S: Four meta-
analyses across 164 studies on atypical footedness prevalence and its relation to handedness. Sci Rep. 2020,
10:14501. 10.1038/s41598-020-71478-w

5. Schmitz J, Zheng M, Lui KF, McBride C, Ho CS, Paracchini S: Quantitative multidimensional phenotypes
improve genetic analysis of laterality traits. Transl Psychiatry. 2022, 12:68. 10.1038/s41398-022-01834-z

6. Watson GS, Pusakulich RL, Ward JP, Hermann B: Handedness, footedness, and language laterality: evidence
from Wada testing. Laterality. 1998, 3:323-30. 10.1080/713754311

7. Whitehouse AJ, Bishop DV: Hemispheric division of function is the result of independent probabilistic
biases. Neuropsychologia. 2009, 47:1938-43. 10.1016/j.neuropsychologia.2009.03.005

8. Haddad JM, Rietdyk S, Ryu JH, Seaman JM, Silver TA, Kalish JA, Hughes CM: Postural asymmetries in
response to holding evenly and unevenly distributed loads during self-selected stance. J Mot Behav. 2011,
43:345-55. 10.1080/00222895.2011.596169

9. Tran US, Voracek M: Footedness is associated with self-reported sporting performance and motor abilities
in the general population. Front Psychol. 2016, 7:1199. 10.3389/fpsyg.2016.01199

10. Sadeghi H, Allard P, Prince F, Labelle H: Symmetry and limb dominance in able-bodied gait: a review . Gait
Posture. 2000, 12:34-45. 10.1016/s0966-6362(00)00070-9

11. Tate CM, Williams GN, Barrance PJ, Buchanan TS: Lower extremity muscle morphology in young athletes:
an MRI-based analysis. Med Sci Sports Exerc. 2006, 38:122-8. 10.1249/01.mss.0000179400.67734.01

12. Neumann S: Handedness in comparison with the asymmetry of the upper extremities (Article in German) . Z
Morphol Anthropol. 1992, 79:183-95.

13. Promsri A, Haid T, Federolf P: How does lower limb dominance influence postural control movements
during single leg stance?. Hum Mov Sci. 2018, 58:165-74. 10.1016/j.humov.2018.02.003

14. Huurnink A, Fransz DP, Kingma I, Hupperets MD, van Dieën JH: The effect of leg preference on postural
stability in healthy athletes. J Biomech. 2014, 47:308-12. 10.1016/j.jbiomech.2013.10.002

15. Mundim AC, Paz CC, Fachin-Martins E: Could be the predominantly-used hemibody related to the weight
bearing distribution modified by the chronic hemiparesis after stroke?. Med Hypotheses. 2015, 85:645-9.
10.1016/j.mehy.2015.08.007

16. Bray N, Tudor Edwards R: Preference-based measurement of mobility-related quality of life: developing the
MobQoL-7D health state classification system. Disabil Rehabil. 2022, 44:2915-29.
10.1080/09638288.2020.1844319

17. Elias LJ, Bryden MP, Bulman-Fleming MB: Footedness is a better predictor than is handedness of emotional
lateralization. Neuropsychologia. 1998, 36:37-43. 10.1016/s0028-3932(97)00107-3

18. Grouios G, Hatzitaki V, Kollias N, Koidou I: Investigating the stabilising and mobilising features of
footedness. Laterality. 2009, 14:362-80. 10.1080/13576500802434965

19. Aloraini SM, Glazebrook CM, Sibley KM, Singer J, Passmore S: Anticipatory postural adjustments during a
Fitts' task: comparing young versus older adults and the effects of different foci of attention. Hum Mov Sci.
2019, 64:366-77. 10.1016/j.humov.2019.02.019

20. Camargos MB, Palmeira AD, Fachin-Martins E: Cross-cultural adaptation to Brazilian Portuguese of the
Waterloo footedness questionnaire-revised: WFQ-R-Brazil. Arq Neuropsiquiatr. 2017, 75:727-35.
10.1590/0004-282X20170139

21. Sacco C, Di Michele R, Semprini G, Merni F, Soffritti G: Joint assessment of handedness and footedness
through latent class factor analysis. Laterality. 2018, 23:643-63. 10.1080/1357650X.2018.1435675

22. Beaton DE, Bombardier C, Guillemin F, Ferraz MB: Guidelines for the process of cross-cultural adaptation of
self-report measures. Spine (Phila Pa 1976). 2000, 25:3186-91. 10.1097/00007632-200012150-00014

23. Terwee CB, Bot SD, de Boer MR, et al.: Quality criteria were proposed for measurement properties of health
status questionnaires. J Clin Epidemiol. 2007, 60:34-42. 10.1016/j.jclinepi.2006.03.012

24. Kaiser HF: The application of electronic computers to factor analysis . Educ Psychol Meas. 1960, 20:141-51.
10.1177/001316446002000116

25. Kapreli E, Athanasopoulos S, Stavridis I, Billis E, Strimpakos N: Waterloo footedness questionnaire (WFQ-R):
cross-cultural adaptation and psychometric properties of Greek version. Physiotherapy. 2015, 101:721.
10.1016/j.physio.2015.03.3577

26. De Vet HC, Terwee CB, Mokkink LB, Knol DL: Measurement in Medicine: A Practical Guide . De Vet HC,
Terwee CB, Mokkink LB, Knol DL (ed): Cambridge University Press, Cambridge; 2011.
10.1017/CBO9780511996214

27. Ipek F, Doğan M, Yildiz Kabak V, Atasavun Uysal S, Düger T: Cross-cultural adaptation, validity and
reliability of Turkish version of the Waterloo handedness and footedness questionnaire-revised. Laterality.
2021, 26:624-44. 10.1080/1357650X.2021.1882479

28. Yang N, Waddington G, Adams R, Han J: Translation, cultural adaption, and test-retest reliability of Chinese
versions of the Edinburgh Handedness Inventory and Waterloo footedness questionnaire. Laterality. 2018,
23:255-73. 10.1080/1357650X.2017.1357728

2023 Aldaihan et al. Cureus 15(8): e44421. DOI 10.7759/cureus.44421 7 of 7

https://dx.doi.org/10.1016/j.neuropsychologia.2014.07.027
https://dx.doi.org/10.1016/j.neuropsychologia.2014.07.027
https://dx.doi.org/10.1155/2022/3026415
https://dx.doi.org/10.1155/2022/3026415
https://dx.doi.org/10.1080/87565641.2019.1700419
https://dx.doi.org/10.1080/87565641.2019.1700419
https://dx.doi.org/10.1038/s41598-020-71478-w
https://dx.doi.org/10.1038/s41598-020-71478-w
https://dx.doi.org/10.1038/s41398-022-01834-z
https://dx.doi.org/10.1038/s41398-022-01834-z
https://dx.doi.org/10.1080/713754311
https://dx.doi.org/10.1080/713754311
https://dx.doi.org/10.1016/j.neuropsychologia.2009.03.005
https://dx.doi.org/10.1016/j.neuropsychologia.2009.03.005
https://dx.doi.org/10.1080/00222895.2011.596169
https://dx.doi.org/10.1080/00222895.2011.596169
https://dx.doi.org/10.3389/fpsyg.2016.01199
https://dx.doi.org/10.3389/fpsyg.2016.01199
https://dx.doi.org/10.1016/s0966-6362(00)00070-9
https://dx.doi.org/10.1016/s0966-6362(00)00070-9
https://dx.doi.org/10.1249/01.mss.0000179400.67734.01
https://dx.doi.org/10.1249/01.mss.0000179400.67734.01
https://pubmed.ncbi.nlm.nih.gov/1462684/
https://dx.doi.org/10.1016/j.humov.2018.02.003
https://dx.doi.org/10.1016/j.humov.2018.02.003
https://dx.doi.org/10.1016/j.jbiomech.2013.10.002
https://dx.doi.org/10.1016/j.jbiomech.2013.10.002
https://dx.doi.org/10.1016/j.mehy.2015.08.007
https://dx.doi.org/10.1016/j.mehy.2015.08.007
https://dx.doi.org/10.1080/09638288.2020.1844319
https://dx.doi.org/10.1080/09638288.2020.1844319
https://dx.doi.org/10.1016/s0028-3932(97)00107-3
https://dx.doi.org/10.1016/s0028-3932(97)00107-3
https://dx.doi.org/10.1080/13576500802434965
https://dx.doi.org/10.1080/13576500802434965
https://dx.doi.org/10.1016/j.humov.2019.02.019
https://dx.doi.org/10.1016/j.humov.2019.02.019
https://dx.doi.org/10.1590/0004-282X20170139
https://dx.doi.org/10.1590/0004-282X20170139
https://dx.doi.org/10.1080/1357650X.2018.1435675
https://dx.doi.org/10.1080/1357650X.2018.1435675
https://dx.doi.org/10.1097/00007632-200012150-00014
https://dx.doi.org/10.1097/00007632-200012150-00014
https://dx.doi.org/10.1016/j.jclinepi.2006.03.012
https://dx.doi.org/10.1016/j.jclinepi.2006.03.012
https://dx.doi.org/10.1177/001316446002000116
https://dx.doi.org/10.1177/001316446002000116
https://dx.doi.org/10.1016/j.physio.2015.03.3577
https://dx.doi.org/10.1016/j.physio.2015.03.3577
https://dx.doi.org/10.1017/CBO9780511996214
https://dx.doi.org/10.1017/CBO9780511996214
https://dx.doi.org/10.1080/1357650X.2021.1882479
https://dx.doi.org/10.1080/1357650X.2021.1882479
https://dx.doi.org/10.1080/1357650X.2017.1357728
https://dx.doi.org/10.1080/1357650X.2017.1357728

	Cross-Cultural Adaptation of the Arabic Version of the Waterloo Footedness Questionnaire-Revised to Assess Footedness in Arabic-Speaking Adults
	Abstract
	Introduction
	Materials And Methods
	Translation and cross-cultural adaptation
	Forward translation
	Back-translation and expert committee
	Pilot testing of the pre-final version
	Participants and data collection
	Questionnaire
	Data analysis

	Results
	TABLE 1: Basic characteristics of study participants
	TABLE 2: Factor structure of the WFQ-R-Ar
	TABLE 3: Factor loading on each item of the WFQ-R-Ar
	TABLE 4: Internal consistency, test-retest reliability, and the standard error of measurement

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


