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Purpose: To translate the 5-Item Dry Eye Questionnaire (DEQ-5) into Arabic and conduct a preliminary psychometric evaluation of
its reliability and internal consistency for DED symptom screening in Arabic-speaking populations.

Methods: Two native Arabic translators initially translated the DEQ-5 from English into Arabic. An interdisciplinary committee
developed a unified consensus version, subsequently back-translated by two native English speakers. The finalized questionnaire was
administered to 60 healthy Arabic-speaking volunteers (aged 18—40 years) by two independent observers at two sessions spaced 2—5
days apart, enabling assessment of test-retest stability under standardized, blinded administration conditions.

Results: The participants had an average age of 21.6 £ 3.9 years, with 45% male and 55% female. Total DEQ-5 scores averaged 9.0 +
5.2 (range: 0—19); 73.3% scored above the >6 clinical threshold. Test-retest reliability was good-to-excellent at the scale level (ICC =
0.887; 95% CI: 0.819-0.931; P < 0.001). At the item level, Spearman p ranged from 0.679 to 0.861, all P < 0.001, and quadratic
weighted kw from 0.650 to 0.853. Internal consistency was good (Cronbach’s a = 0.878). Floor (10%) and ceiling effects (1.7%) were
within acceptable psychometric limits.

Conclusion: The Arabic DEQ-5 demonstrates strong preliminary reliability and good internal consistency, supporting its application
as a psychometrically evaluated screening instrument for DED symptom identification in Arabic-speaking populations. These findings
provide a foundation for standardized symptom screening, cross-cultural epidemiological comparisons, and future validation studies in
Arabic-speaking communities.
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Introduction
Dry eye disease (DED) is a multifactorial, symptomatic disease characterized by loss of homeostasis in the tear film and/
or ocular surface; tear film instability and hyperosmolarity, ocular surface inflammation and damage, and neurosensory
abnormalities are etiological factors." Global DED prevalence is estimated at 34.6% (95% CI: 30.2-39.4%), with
significant regional disparities.” In Saudi Arabia, DED symptom prevalence ranges from 32.1 to 75.9% across single-
city studies,®” being driven by the arid climate, low ambient humidity, high ambient temperatures, and rapidly escalating
digital device use.*” This high regional prevalence, compounded by environmental determinants unique to the Arabian
Peninsula urgently requires a validated, rapid screening tool enabling systematic DED identification within Arabian
routine practice.

Despite its regional burden, DED remains underdiagnosed in Arabic-speaking populations. Validated Arabic versions
of the 12-item Ocular Surface Disease Index (OSDI)*’ are limited in high-throughput clinical environments by its
~5-min completion time® and multi-item structure. The 5-Item Dry Eye Questionnaire (DEQ-5) addresses this gap by
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a five-item format, formally recommended by TFOS DEWS II° for DED symptom screening, with demonstrated
suitability for serial symptom monitoring and epidemiological research.”'® These five items assess symptom frequency
and end-of-day intensity across ocular discomfort, dryness, and watery eyes (total score 0—22), with a screening cut-off
>6 for DED'? and a score >12 prompting evaluation to exclude Sjogren syndrome.'® Its reduced item burden enables
rapid, standardized symptom capture in high-volume clinical settings without sacrificing discriminative capacity across
DED severity levels,'® yet no validated Arabic version existed prior to this study — a critical gap across a region of over
400 million Arabic speakers'' where environmental risk factors compound an already high DED burden.*> Both TFOS
DEWS II° and the 2025 TFOS DEWS III' Diagnostic Methodology report' consider standardized symptom question-
naires essential for DED diagnosis; the latter report replaced the DEWS II° dual-instrument recommendation by the
OSDI-6, while acknowledging that other questionnaires, including the DEQ-5, could help understand environmental risk
factors for the disease.' Validated adaptations into Portuguese'” and Mexican Spanish'® confirm the DEQ-5s cross-
cultural applicability.'*'

Cross-cultural validation is not equivalent to translation: it requires psychometric demonstration that the adapted
instrument preserves reliability, internal consistency, and measurement stability in the target population.'>™'? The Arabic
adaptation presents unique challenges: morphological complexity, diglossia between Modern Standard Arabic and
regional spoken varieties, and right-to-left script directionality, all affecting item comprehension and response
consistency.'®!”

To the best of our knowledge, this is the first preliminary psychometric evaluation of the DEQ-5 for Arabic-speaking
populations. This study aimed to produce a culturally appropriate Arabic DEQ-5 and to assess its reliability, internal
consistency, and test-retest stability as a standardized DED screening tool across Arabic-speaking clinical and research
settings, establishing the evidence base for future criterion validity studies incorporating objective clinical dry eye
measures.

Materials and Methods

This observational, cross-sectional study was conducted from August 2023 to May 2024, following established cross-
cultural adaptation guidelines.'® The interdisciplinary committee (IC), comprising eight native Arabic-speaking cornea
and ocular surface specialists proficient in English, oversaw all stages. Two native Arabic-speaking professional
translators independently translated the English DEQ-5 (Supplementary Figure 1) into Arabic. Disagreements were

resolved through structured IC discussion in which each member evaluated all four Beaton equivalence domains
(semantic, idiomatic, experiential, and conceptual) relative to the original; final wording decisions were reached by
expert consensus, with the original English DEQ-5 as reference standard throughout.'® A native English-speaking
translator, unacquainted with the original, then performed back-translation. The questionnaire was proofread twice by
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the IC and once by a native Arabic-speaking translator. The IC confirmed close conceptual alignment with the original,
with no major differences. Following IC approval, a cognitive debriefing check was conducted in 10 Arabic-speaking
individuals (not involved in the study), consistent with cross-cultural adaptation guidelines recommending 5-10
participants for this step.'® Participants completed the questionnaire and were asked to paraphrase each item and indicate
whether the wording was clear and comprehensible; all items were considered clear by all participants; no wording
refinements were required,'®'? (Figure 1).

Before questionnaire administration, an objective refraction test was performed using a Topcon KR-800 autorefractor
(Topcon Corporation, Tokyo, Japan). Refractive error was assessed as part of participant characterization and to verify
compliance with the ocular exclusion criteria, but not in relation to DEQ-5 scores. The Arabic DEQ-5 was administered
by two independent observers at two sessions spaced 2—5 days apart, a test-retest interval selected to minimize recall bias
while ensuring that no clinically meaningful symptom change would be expected.'®'® To satisfy the requirement of
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Figure | Flowchart of the DEQ-5 translation study design showing the forward translation, committee review, back-translation, comprehension check, and final validation
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clinical stability between sessions,?® participants verbally confirmed before the second session that they had experienced
no changes in ocular symptoms, medications, or acute illness since the first visit; no exclusions were required on this
basis. Participants completed the questionnaire independently. Observers were limited to standardized administration
conditions only — providing verbal instructions before starting, maintaining a quiet environment, and independently
collecting sealed completed forms — without any involvement in scoring or interpreting responses. Observer 1
administered tests on Session 1 and Observer 2 on Session 2, standardized across participants; observers were fully
masked to each other’s records throughout, ensuring independence of administrations as per COSMIN reliability
standards.'>*' The study group comprised fellows, staff, and students from the university, all of whom provided written
informed consent with the right to withdraw.

The DEQ-5 consists of five questions: two measure ocular discomfort, two evaluate dryness, and one assesses tearing.
Questions Q1A (discomfort frequency), Q2A (dryness frequency), and Q3 (watery eyes frequency) ask participants to
rate, during a typical day in the past month, how often they experienced each symptom, using five response options
scored 0—4: Never (0), Rarely (1), Sometimes (2), Frequently (3), and Constantly (4). Questions Q1B and Q2B assess the
end-of-day intensity of discomfort and dryness respectively, asking how intense each symptom was within two hours of
going to bed, using a 0-5 scale, where 0 = never have it, 1 = not at all intense, and 5 = very intense. The maximum total
DEQ-5 score is 22, with scores categorized as <6 (non-dry eye) and >6 (dry eye). The questionnaire was printed on
a single page in Arial, size 12, with 1.5 line spacing, replicating the original DEQ-5 presentation format.'®

Sixty participants were recruited based on published guidelines recommending 30—40 participants for initial ques-
tionnaire field testing.'® This sample satisfies the psychometric 10:1 subject-to-item ratio (5 items x 10 = 50 minimum;
achieved ratio 12:1),** and provides 80% power to detect Spearman p > 0.40 at a = 0.05.%' Participants were healthy,
native Arabic speakers aged 18—40 years; restriction to a healthy cohort was a deliberate methodological choice to reduce
confounding from pre-existing ocular surface conditions, systemic medications, and age-related tear film changes,
thereby ensuring that observed psychometric properties reflect the instrument rather than the clinical characteristics of
the population.'®!? Exclusion criteria included contact lens use, history of systemic medication or ocular diseases,
refractive surgery, and eyelid conditions affecting the ocular surface. The study was approved by the Institutional Review
Board Sub-Committee, Health Sciences Colleges Research on Human Subjects, King Saud University (approval number:
E-23-7931) and followed the Declaration of Helsinki. All participants provided written informed consent.

Statistical Analysis

Floor and ceiling effects were examined, with values exceeding 15% flagged as indicative of limited discriminative
ability. Internal consistency was assessed using Cronbach’s alpha (o > 0.70 acceptable; a > 0.80 good; > 0.90
excellent)® for all five items collectively, with alpha-if-item-deleted statistics computed for each item to confirm
individual item contribution to scale coherence.”® Test-retest reliability was evaluated at the scale level using the
intraclass correlation coefficient (ICC; two-way mixed-effects model, absolute agreement, single measures)*** with
the following interpretation benchmarks:? poor, <0.50; moderate, 0.50-0.75; good, 0.75-0.90; and excellent, >0.90, and
at the item level using Spearman p and quadratic weighted kappa (k,,), the appropriate statistic for ordinal scales,*® with
95% bootstrap confidence intervals for both (i,: almost perfect 0.81-1.00, substantial 0.61-0.80, moderate 0.41-0.60,
fair 0.21-0.40, slight < 0.20).%” Clinical utility was assessed using a DEQ-5 threshold of >6.'° Statistical significance was
set at P < 0.05; all analyses used SPSS v29.0 (IBM Corporation, Armonk, NY, USA.

Results
Sixty participants aged 18—40 years were included, with a mean age of 21.6 + 3.9 years. The sample comprised 27 men
(45%) and 33 women (55%), reflecting a balanced sex distribution. Refractive error assessments confirmed mild myopia,
with mean spherical equivalents of —0.82 + 1.21 D (OD) and —0.67 + 1.48 D (OS), consistent with the ocular inclusion
criteria. Participant demographics are presented in Table 1.

The detailed analysis of the Arabic DEQ-5 item scores uncovered clear distribution patterns across different symptom
categories. The average scores ranged from 1.47 £ 1.13 for Q3 (Watery Eyes Frequency) to 1.98 + 1.14 for Q2A
(Dryness Frequency), with the overall DEQ-5 scores averaging 9.03 + 5.22 (range: 0—19). The distribution of individual
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Table | Participants’ Demographic Data

Variable Category | N % | Mean t SD
Age (years) Total 60 | 100 21.6 +39
Male 27 | 45 218 +47
Female 33| 55 215+£32

Refractive error, SE (D) oD 60 | — | —0.82+ ].21

oS 60 | — | —0.67 £ 1.48

Abbreviations: SD, standard deviation; D, diopters; OD, oculus dexter (right
eye); OS, oculus sinister (left eye); SE, spherical equivalent.

items showed varying features: discomfort and dryness frequency items (Q1A, Q2A) exhibited nearly symmetric patterns
(skewness: —0.08 to —0.04), whereas end-of-day intensity items (Q1B, Q2B) displayed right-skewed distributions
(skewness: 0.50 to 0.60); the watery eyes frequency item (Q3) also exhibited a right-skewed distribution, as shown in

Figure 2.

The analysis revealed generally good psychometric properties, with 10% of participants scoring 0 (floor effect) and
1.7% reaching the maximum score (ceiling effect), both within acceptable psychometric limits. Importantly, 76.7% of
subjects scored between 3 and 17, indicating a well-balanced distribution that captures meaningful changes across
different dry eye severities. Additionally, 73.3% of participants scored above the DEQ-5 >6 clinical cut-off, consistent
with the mean total score of 9.03 £ 5.22 and the item-level score distributions described above, with dryness frequency
(Q2A: 1.98 £ 1.14) recording the highest item mean and watery eyes frequency (Q3: 1.47 £ 1.13) the lowest.
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Figure 2 Histograms showing the score distributions for each DEQ-5 item in the Arabic version. QIA (discomfort frequency), QIB (discomfort intensity), Q2A (dryness
frequency), Q2B (dryness intensity), Q3 (watery eyes frequency). Bin width = | response unit throughout to enable fair visual comparison across items.
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Table 2 Item-Level Test-Retest Reliability and Internal Consistency of the Arabic DEQ-5

DEQ-5 Item Spearman p (95% CI) Kw (95% CI) P o if deleted
QIA — Discomfort frequency 0.815 (0.670-0.915) 0.817 (0.669-0.905) | < 0.001 0.804
QIB — Discomfort intensity 0.850 (0.703-0.948) 0.838 (0.679-0.940) | < 0.001 0.809
Q2A — Dryness frequency 0.778 (0.592-0.916) 0.761 (0.558-0.903) | < 0.001 0.821
Q2B — Dryness intensity 0.861 (0.756-0.921) 0.853 (0.782-0.911) | < 0.001 0.806
Q3 — Watery eyes frequency 0.679 (0.511-0.811) 0.650 (0.462-0.794) | < 0.001 0.924
Overall (total score) 0.889 0.886 — —

Note: Overall row: calculated from total DEQ-5 score (sum of all five items) across both sessions.
Abbreviations: kw, quadratic weighted kappa; p, Spearman rank correlation coefficient; a, Cronbach’s alpha; Cl, confidence
interval; P, significance level.

As the DEQ-5 is entirely self-administered, the observers’ role was limited to ensuring standardized administration
conditions. The ICC indexes temporal stability of participant self-reports under blinded conditions, rather than inter-
observer scoring agreement.

At the scale level, the ICC was 0.887 (95% CI: 0.819-0.931, P < 0.001), indicating good-to-excellent test-retest
reliability. At the item level, Spearman p ranged from 0.679 (Q3) to 0.861 (Q2B), all P < 0.001, and quadratic weighted
kw ranged from 0.650 (Q3) to 0.853 (Q2B). Across the total DEQ-5 score, the overall Spearman p was 0.889 and overall
kw was 0.886 (P < 0.001), corroborating the scale-level ICC. Complete item-level statistics with 95% bootstrap
confidence intervals are presented in Table 2.

Internal consistency of the Arabic DEQ-5 was assessed using Cronbach’s alpha computed across all five items
collectively, yielding o = 0.878 and indicating good internal consistency. Alpha-if-item-deleted analysis confirmed that
removing any single discomfort or dryness item reduced scale coherence, with values from 0.821 (Q2A deleted) to 0.809
(QIB deleted), all below the overall a, confirming that each of these four items contributes meaningfully to scale
integrity. The sole exception was Q3 (watery eyes frequency), whose removal increased alpha to 0.924, consistent with
its lower item-level reliability across both Spearman p and weighted «,, analyses. All five items were retained according
to the original instrument structure.

Discussion

The successful translation and preliminary psychometric evaluation of the Arabic DEQ-5 addresses the diagnostic gap for
DED among Arabic-speaking populations, demonstrating good-to-excellent test—retest reliability, good internal consis-
tency and supporting its application as a rapid, standardized screening tool. The translation process proceeded without
major linguistic difficulties, contrasting with the Mexican Spanish validation where the words “constantly” and
“frequently” — synonymous in Spanish — required substitution with “always” to preserve meaningful distinction,'?
confirming that the Arabic DEQ-5 captures the original instrument’s conceptual content across all five items with no loss
of measurement equivalence.

The sample was balanced (45% men, 55% women; mean age 21.6 + 3.9 years), with 93.3% aged 18-24. This offers
insight into early DED symptoms in younger adults but limits generalizability to older populations, where DED is more
prevalent and severe. These results primarily apply to young, healthy, university-based adults aged 18—40.

The Arabic DEQ-5 demonstrated acceptable score distribution characteristics. Floor effects (10%) and ceiling effects
(1.7%) were within the <15% threshold indicative of adequate discriminative ability,>® and 76.7% of participants scored
within the mid-range (3—17), confirming the instrument captures meaningful variation across DED symptom severity
levels. The 73.3% positive rate (DEQ-5 > 6) is consistent with the upper range of DED symptom prevalence reported in
Saudi Arabian cohorts (32.1-75.9%)>* and plausibly due to convergence of multiple risk factors: environmental
exposure, heightened symptom sensitivity and intensive digital device use documented in young university-based

adults,”®° and the higher propensity for DED symptom reporting in women.> > Without objective clinical verification,
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these scores should be interpreted as a screening signal of elevated symptom burden rather than confirmed DED
diagnoses.

At the scale level, test-retest reliability was good-to-excellent (ICC = 0.887; 95% CI: 0.819-0.931),% consistent with
Turkish (ICC = 0.95)*" and Mexican Spanish (ICC = 0.90, different-day)'* DEQ-5 adaptations, though direct comparison
warrants caution given differences in sample composition, retest interval, and ICC model specification.”> The Portuguese
adaptation'? did not report an ICC, precluding comparison. The two-way mixed-effects model with absolute agreement
was selected on two grounds: the two measurement sessions were fixed protocol timepoints rather than randomly
sampled occasions, and test-retest reliability requires confirmation of score reproducibility —not only preservation of
relative rankings— a requirement that the consistency definition fails to satisfy.”>*® The resulting 95% CI (0.819-0.931)
confirms adequate precision for a sample with n = 60.

At the item level, Spearman p ranged from 0.679 to 0.861 and quadratic weighted «,, from 0.650 to 0.853,%° with
three items achieving almost perfect agreement (QlA: k,, = 0.817; Q1B: k, = 0.838; Q2B: «k,, = 0.853) and one
demonstrating substantial agreement (Q2A: k,, = 0.761) as per Landis and Koch (1977).?” The sole exception was Q3
(watery eyes frequency; p = 0.679; «,, = 0.650), which recorded the lowest values on both indices. For contextual
reference, the Portuguese adaptation'” reported unweighted Cohen’s k = 0.688 and Pearson r = 0.755 for Q3, and the
Mexican Spanish adaptation'® unweighted k = 0.649 for Q3, both indicating substantial agreement in their respective
studies; a direct numerical comparison with the present quadratic weighted «, values is not appropriate given the
different statistical frameworks; these figures are presented solely to contextualize the Arabic Q3 results within existing
DEQ-5 adaptations.

The Arabic DEQ-5 Cronbach’s a (0.878) is comparable to values reported for the Portuguese (a = 0.887)'' and
Turkish (o = 0.90)>' DEQ-5 adaptations, supporting the cross-cultural stability of the instrument’s internal consistency.
The original English DEQ-5 did not report Cronbach’s alpha, as it was designed to assess discriminative validity rather
than internal consistency.'® The Q3 alpha-if-deleted value of 0.924 — the only item whose removal increases the overall
o — further corroborates the dimensional distinctiveness of the watery eyes item. The lower reliability of Q3 is
mechanistically consistent with the episodic, stimulus-driven nature of reflex tearing. Unlike ocular discomfort and
dryness — chronic, relatively stable manifestations of tear film deficiency resulting in strong test-retest agreement (Kw:
0.761-0.853 across Q1A, Q1B, Q2A, and Q2B) — watery eyes frequency is an acute reflex response to environmental
stimuli that varies between test occasions, directly attenuating between-session reproducibility; a low base-rate in
a healthy young cohort further amplifies apparent instability, as small absolute score changes represent disproportionately
large shifts on the response scale. This dimensional distinctiveness is independently supported by findings that watery
eyes showed the weakest association with the DEQ-5 total score (r = 0.320) compared with r > 0.740 for all remaining
items, with a maximum inter-item correlation of r = 0.108 (P > 0.05),>* mirroring the original observation'® that watery
eyes showed the highest Spearman correlation with self-assessed dry eye severity among all DEQ-5 items (r = 0.48) and
was reported primarily by non-SS KCS patients, in whom reflex tearing remains physiologically intact. Despite these
reliability features, all five items were kept to preserve the original instrument’s structure. The watery eyes item offers
unique diagnostic information that would be lost if it were removed.

The psychometrically evaluated Arabic DEQ-5 addresses a meaningful gap in DED assessment infrastructure for
Arabic-speaking populations. Its five-item structure and substantially lower respondent burden compared with the full
OSDI® support integration into high-volume outpatient ophthalmology and optometry settings as a rapid, standardized
triage instrument. Its proven reproducibility across administrations ensures consistent symptom documentation for
longitudinal monitoring and treatment response assessment, while its discriminative capacity across DED severity
levels'® supports its potential as an endpoint measure in clinical and epidemiological research involving Arabic-
speaking populations. In a region where DED a prevalence of 32.1-75.9%""* and limited validated Arabic screening
tools, the instrument’s capacity to identify elevated symptom burden efficiently facilitates timely clinical evaluation and

potentially earlier intervention, with benefits to patient outcomes and quality of life."
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Limitations

Several limitations should be acknowledged. The study population was restricted to healthy individuals aged 1840
years — a deliberate choice to control for confounding ocular surface conditions, systemic medications, and age-related
tear film changes — which, while strengthening internal validity, limits applicability to older adults and clinical DED
populations. No objective clinical dry eye measures, such as tear film breakup time, Schirmer testing, or ocular surface
staining, were performed; thus, the study demonstrates reliability and internal consistency but does not establish criterion
validity or diagnostic accuracy. Single-site university recruitment limits generalizability across the geographic and
sociodemographic diversity of Arabic-speaking populations. The study focused on initial psychometric assessment of
a homogeneous group, not subgroup analyses by age, sex, or clinical subtype; these will be addressed in future research.
Such limitations are typical for preliminary validation and outline the steps needed to fully validate the Arabic DEQ-5 in
clinical settings.

Future Research Directions

Future studies should extend validation to older adult populations and patients with clinically confirmed DED diagnoses,
incorporating objective clinical measures — including tear film breakup time, osmolarity, and ocular surface staining —
to establish criterion validity, diagnostic accuracy, and optimal cut-off thresholds. Larger, multicenter samples spanning
diverse geographic regions and sociodemographic contexts would enable population-specific normative data and
strengthen generalizability. Confirmatory factor analysis and Bland—Altman reproducibility analysis represent additional
methodological priorities for future work.

Conclusion

This preliminary study indicates that the Arabic DEQ-5 exhibits good-to-excellent test-retest reliability and good
internal consistency, supporting its application as a psychometrically evaluated screening instrument for DED
symptom identification in Arabic-speaking populations. Criterion validity, construct validity, and diagnostic accuracy
against objective clinical measures were not assessed and remain priorities for future research; validation in older
adults and more diverse Arabic-speaking populations is similarly required before broader clinical application can be
recommended. By addressing a meaningful gap in DED assessment infrastructure, this study lays the foundation for
standardized DED symptom screening, cross-cultural epidemiological comparisons, and multicenter research involving
Arabic-speaking populations.
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