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ABSTRACT

Background: Dry eye symptoms are common among populations exposed to prolonged stress and adverse living conditions, yet brief patient-
reported symptom assessment instruments have rarely been evaluated in conflict-affected settings. This study aimed to conduct a preliminary
psychometric evaluation of the Arabic Dry Eye Questionnaire-5 (DEQ-5) among internally displaced adults in the southern Gaza Strip, with an
emphasis on internal consistency, internal structure, and exploratory cross-language agreement.

Methods: A cross-sectional observational study was conducted in the Al-Mawasi camps among internally displaced adults using snowball
sampling. Data were collected through face-to-face interviews using paper-based questionnaires. The Arabic DEQ-5 was administered to the
primary study sample, while a bilingual subset completed the Arabic version first and the English version 72 hours later for an exploratory fixed-
order bilingual agreement analysis. Internal consistency was evaluated using Cronbach'’s alpha and McDonald’s omega total. Item-level analyses
included corrected item-total correlations and Cronbach’s alpha if item deleted. Internal structure was examined using eigenvalue decomposition,
scree plot inspection, and parallel analysis. Bilingual agreement was assessed using the intraclass correlation coefficient (ICC[2,1]), quadratic

weighted kappa, and Bland-Altman analysis.

Results: Complete Arabic DEQ-5 responses were obtained from 234 participants. Mean (SD) total DEQ-5 score was 8.52 (3.65). Overall, 181
participants (77.4%) met the prespecified symptom-screening threshold of a DEQ-5 score > 6, including 49 (20.9%) with scores > 12. The Arabic
DEQ-5 showed acceptable internal consistency (Cronbach’s alpha = 0.73; McDonald’s wx = 0.82) and a dominant one-factor structure supported by
eigenvalue decomposition, scree plots, and parallel analysis. In the fixed-order bilingual subset, total scores showed good point-estimate agreement
(ICC[2,1] = 0.763), with weighted kappa values ranging from 0.364 to 0.840. Bland—Altman analysis showed minimal mean English—-Arabic score
bias but relatively wide limits of agreement.

Conclusions: The Arabic DEQ-5 demonstrated acceptable internal consistency and supportive evidence of a dominant one-factor structure in this
conflict-affected displaced population. In the bilingual subset, total scores showed good point-estimate agreement; however, variable item-level
agreement and wide limits of agreement do not support individual-level interchangeability between the Arabic and English versions. These
findings suggest that the Arabic DEQ-5 may serve as a practical brief instrument for assessing dry eye symptoms in humanitarian and field research
settings. However, because external validation measures, clinical assessments, confirmatory psychometric analyses, and test-retest reliability were
beyond the scope of this study, the findings should be interpreted as a preliminary psychometric evaluation rather than a comprehensive
validation. Further multicenter psychometric validation in diverse Arabic-speaking populations, including larger bilingual samples, is warranted.
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Arabic 5-item dry eye questionnaire (DEQ-5)
I

INTRODUCTION

During the 2023-2025 war in the Gaza Strip, large numbers of internally displaced persons were relocated to the Al-

Mawasi area following evacuation orders and its designation as a humanitarian zone. Concurrent restrictions on the

entry of humanitarian aid, including food trucks, further exacerbated shortages of food and other essential supplies

in displacement camps [1, 2]. Al-Mawasi camps are characterized by severe overcrowding and shortages of safe

drinking water, food, and electricity, with many residents relying on contaminated or salinized water because of the

collapse of water and sanitation infrastructure [3, 4].

The Tear Film and Ocular Surface Society Dry Eye Workshop II (TFOS DEWS II) defines dry eye disease (DED)
as “a multifactorial disease of the ocular surface characterized by a loss of homeostasis of the tear film, accompanied
by ocular symptoms, in which tear film instability and hyperosmolarity, ocular surface inflammation and damage,
and neurosensory abnormalities play etiological roles” [5]. DED is one of the most prevalent ocular surface disorders
and is associated with ocular discomfort, visual disturbance, and progressive ocular surface damage [6]. Symptom-
based questionnaires are widely regarded as the primary approach for evaluating patient-reported symptoms of
DED. A range of instruments has been developed and used for this purpose, including the McMonnies Questionnaire
[7], Ocular Surface Disease Index (OSDI) [8], OSDI-6 [9], Contact Lens Dry Eye Questionnaire-8 (CLDEQ-8) [10],
Standard Patient Evaluation of Eye Dryness (SPEED) [11], Ocular Comfort Index (OCI) [12], and Dry Eye
Questionnaire-5 (DEQ-5) [13]. However, the TFOS DEWS II specifically recommends use of the OSDI and DEQ
questionnaires [14].

Two studies investigating DED were conducted in the Gaza Strip during the 2023-2025 conflict. Both used the
validated Arabic version of the OSDI, supporting its applicability in conflict-affected populations [15, 16]. To our
knowledge, published studies evaluating the use of the DEQ-5 in conflict-affected populations remain limited.

The five-item DEQ-5, developed in 2009, is a brief symptom assessment tool that offers simplicity, ease of
administration, and straightforward cross-cultural adaptation [14]. It evaluates the frequency and intensity of dry
eye symptoms experienced over the previous month [17]. The questionnaire has been translated and evaluated in
several languages, including Arabic (Moroccan version), Mexican Spanish, Portuguese, Chilean Spanish, Chinese,
and Thai [18, 19-23]. However, evidence regarding its use and psychometric performance in conflict-affected
populations remains limited.

The present study aimed to conduct a preliminary psychometric evaluation of the Arabic version of the DEQ-5
in a conflict-affected displaced population in the Gaza Strip by examining its internal consistency, internal structure,
and exploratory cross-language agreement. Establishing these preliminary psychometric properties may facilitate
future validation studies and support the use of the Arabic DEQ-5 for assessing dry eye symptoms in Arabic-

speaking populations affected by armed conflict, including those in Yemen, Sudan, and Libya.

METHODS

A cross-sectional observational study was conducted in the Al-Mawasi camps in southern Gaza. The study adhered
to ethical principles for research in conflict-affected settings, with particular emphasis on protecting participant
confidentiality. Written informed consent was obtained from all participants prior to enrollment. The study protocol
was approved by the Palestinian Health Research Council (Approval No. PHRC/HC/883/21). Participants were
recruited using a snowball sampling strategy initiated through multiple index participants within the Al-Mawasi
camps. This approach was adopted because population registers, feasible probability-based sampling frames, safe
systematic sampling procedures, and reliable communication infrastructure were unavailable under conflict
conditions. Consequently, the study sample should be regarded as a field-accessible sample of internally displaced
adults rather than a probability-based representative sample of the Gaza Strip. Eligible participants were adults (=
18 years) who were able to provide informed consent and complete the dry eye symptom questionnaire.

Data were collected during face-to-face field interviews using paper-based case report forms. Completed
questionnaires were subsequently entered into Fillout.com for data management and quality control before export
for statistical analysis. The primary psychometric analyses were performed using the Arabic DEQ-5 responses from
234 participants; among them, a bilingual subset of 31 completed the Arabic version first and the English version 72
hours later. Both questionnaires were administered by the same interviewer using otherwise similar face-to-face field
procedures. The paired Arabic and English responses from this subset were used for an exploratory fixed-order
bilingual agreement analysis. Because the administration order was fixed rather than randomized or

counterbalanced, the analysis was not intended to establish language equivalence, measurement invariance, or

101 Med Hypothesis Discov Innov Ophthalmol. 2026; 15(2)



Arabic 5-item dry eye questionnaire (DEQ-5)
e —
individual-level interchangeability. Participants outside the bilingual subset completed only the Arabic version and

were therefore not included in the agreement analysis.

Dry eye symptoms were assessed using the DEQ-5, which comprises five scored items evaluating frequency of

ocular discomfort, dryness, and watery eyes, together with the end-of-day intensity of discomfort and dryness. Item
scores are summed to generate a total score ranging from 0 to 22, with higher scores indicating greater symptom
burden [13]. For descriptive purposes, two commonly used thresholds were applied: a DEQ-5 score > 6, indicating
symptoms warranting further evaluation for dry eye, and a score > 12, representing a higher symptom burden that
has been proposed as a threshold for additional diagnostic evaluation in selected clinical settings [13].
Translation and preliminary psychometric evaluation: The DEQ-5 was translated into Arabic, the primary
language of the study population, in accordance with established guidelines for translation and cross-cultural
adaptation. The translation process comprised forward translation, backward translation, reconciliation, expert
review, and pilot testing [24, 25].

Forward translation from English into Arabic was performed independently by three bilingual investigators: a
Syrian senior lecturer in clinical pharmacy from International Islamic University Malaysia, a Sudanese senior lecturer
in clinical pharmacy from Management and Science University, and a Palestinian non-medical investigator from
Arab American University. All forward translators were fluent in both Arabic and English and had prior experience
in questionnaire translation.

The reconciled Arabic draft was subsequently back-translated into English by two independent bilingual
investigators who had not participated in the forward translation: a Syrian medical investigator and an Iraqi non-
medical investigator from Management and Science University. Both back translators were fluent in Arabic and
English and had prior experience in translation.

The back-translated English version was compared with the original English DEQ-5 to identify discrepancies in
wording, conceptual meaning, and item interpretation. Any discrepancies were reviewed and resolved by consensus
by a multidisciplinary panel comprising medical and non-medical investigators, all of whom held PhD degrees, were
fluent in Arabic and English, and had prior translation experience. The reconciled Arabic version subsequently
underwent final linguistic and clinical review by two PhD-level ophthalmology professionals from Syria and Yemen.
The pre-final Arabic DEQ-5 was pilot-tested among 10 randomly selected internally displaced adults residing in Al-
Mawasi camp who were not included in the main survey. All pilot participants were of broadly similar
socioeconomic status, as they were internally displaced. During pilot testing, all questionnaire items were completed,
responses were adequately distributed across items, and interviewers observed that participants clearly understood
the questions. No major comprehension difficulties were identified; therefore, the finalized Arabic version was used
in the main field survey. Formal cognitive interviewing was not undertaken. Instead, interviewer observations
during pilot testing were used to assess item clarity, comprehension, and cultural appropriateness. Pilot participants
were not included in the primary psychometric sample or the bilingual agreement subset. The overall workflow of
the translation and preliminary psychometric evaluation of the Arabic DEQ-5 is presented in Figure 1.

All statistical analyses were performed using Python (pandas and NumPy for data management; SciPy and
statsmodels for statistical analyses; and matplotlib for graphical presentation). Internal consistency was evaluated
using Cronbach’s alpha (&) and McDonald’s omega total (wt), with values > 0.70 considered indicative of acceptable
internal consistency for this preliminary psychometric evaluation. Item-level analyses included descriptive statistics
(mean and standard deviation [SD]), corrected item-total correlations, and Cronbach’s alpha if the item was deleted.
Internal structure was explored using principal component analysis of the inter-item correlation matrix, scree plot
inspection, and parallel analysis. Components were retained when the observed eigenvalue exceeded the 95th
percentile of eigenvalues generated from randomly permuted datasets. These findings were interpreted as
preliminary evidence regarding dimensionality rather than definitive confirmation of a latent factor structure.
Exploratory bilingual agreement analyses were restricted to the subset of 31 participants who completed the Arabic
version first and the English version 72 hours later. Agreement for total DEQ-5 scores was evaluated using the two-
way randome-effects intraclass correlation coefficient for absolute agreement (ICC[2,1]) and Bland—Altman analysis.
Agreement for individual questionnaire items was assessed using quadratic weighted kappa (i) statistics. Because
language, administration order, and time were confounded by the fixed-order design, these analyses were
interpreted as agreement under the specified administration conditions rather than evidence of language

equivalence or individual-level interchangeability.
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Figure 1. Overall workflow of the translation and preliminary psychometric evaluation of the Arabic DEQ-5.
Abbreviations: DEQ-5, five-item Dry Eye Questionnaire; n, number of participants; ICC, intraclass correlation
coefficient.

RESULTS

Complete Arabic DEQ-5 questionnaire data were obtained from 234 internally displaced adults and used for the
primary psychometric analyses. Among these participants, a bilingual subset of 31 completed the English version of
the DEQ-5 72 hours after the Arabic administration, generating paired responses for the exploratory fixed-order
bilingual agreement analysis.

Mean (SD) age of the primary Arabic sample was 28.11 (10.06) years and 148 participants (63.2%) were female.
Most participants held a bachelor’s degree (n = 138, 59.0%), followed by a diploma (n = 29, 12.4%), secondary
education (n =26, 11.1%), master’s degree (n =16, 6.8%), doctorate (n =16, 6.8%), and other educational qualifications
(n =9, 3.8%). Nearly half of participants were students (n = 105, 44.9%), followed by employed individuals (n = 39,
16.7%), self-employed individuals (n = 33, 14.1%), unemployed individuals (n = 29, 12.4%), homemakers (n = 24,
10.3%), and participants in other occupational categories (n = 4, 1.7%). Within the bilingual subset, mean (SD) age
was 28.63 (8.97) years, and 16 participants (51.6%) were female. Mean (SD) Arabic DEQ-5 total score was 8.52 (3.65),
with scores ranging from 0 to 19. Overall, 181 participants (77.4%) met the prespecified symptom-screening threshold
of a DEQ-5 score > 6, including 49 participants (20.9%) with scores > 12. Sample characteristics and summary
psychometric findings are presented in Table 1.

The Arabic DEQ-5 showed acceptable internal consistency (Cronbach’s alpha = 0.73; McDonald’s w: = 0.82)
(Table 1). Corrected item-total correlations ranged from 0.29 to 0.63. Item 3 showed the weakest corrected item-total
correlation (r = 0.29), and Cronbach’s alpha increased slightly from 0.73 to 0.75 when this item was deleted, whereas
deletion of each of the other items resulted in lower alpha values ranging from 0.62 to 0.68. These findings indicate
generally acceptable item performance while identifying Item 3 as comparatively weaker and warranting further
evaluation in future studies. One-factor loadings ranged from 0.45 to 0.83, providing additional support for a
dominant one-factor structure (Table 2). Although the English version showed higher internal consistency estimates
(Cronbach’s alpha = 0.91; McDonald’s wt = 0.93) (Table 1), these findings should be interpreted cautiously because
they were derived from the smaller bilingual subset.

Evaluation of internal structure supported a dominant one-factor solution in both language versions. For the
Arabic questionnaire, the first observed eigenvalue (2.441) exceeded both the second eigenvalue (0.949) and the
corresponding 95th percentile permuted eigenvalue obtained from parallel analysis, supporting retention of one
factor. Similar results were observed for the English version, in which only the first observed eigenvalue exceeded
the corresponding permuted eigenvalue, again supporting retention of one factor (Table 3). Scree plots for both
language versions showed a clear inflection (elbow) after the first factor, further supporting a dominant one-factor
structure (Figures 2 and 3).
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Exploratory fixed-order bilingual agreement analyses were performed using the bilingual subset (n = 31), who

completed the Arabic version first and the English version 72 hours later. Total DEQ-5 scores showed good point-
estimate agreement (ICC[2,1] = 0.763). Bland—Altman analysis showed a small mean difference between the English
and Arabic administrations (—0.290), with limits of agreement ranging from -6.260 to 5.680. Item-level quadratic
weighted kappa values ranged from 0.364 to 0.840, indicating variable agreement across individual questionnaire
items (Table 4). Although the mean bias between administrations was minimal, the relatively wide 95% limits of
agreement in relation to the DEQ-5 total score range (0-22) suggest that individual participant scores may differ
meaningfully between administrations. Because language, administration order, and time could not be examined
separately, these findings should be interpreted as exploratory agreement under the specified administration
conditions and do not establish language equivalence or individual-level interchangeability.

Table 1. Participant characteristics and summary psychometric properties of the Arabic and English DEQ-5

Characteristic Arabic (n =234) English (n =31)
Age (y), Mean + SD 28.11 +10.06 28.63 + 8.97

Sex (Male / Female), n (%) 86 (36.8) / 148 (63.2) 15 (48.4) / 16 (51.6)
DEQ-5 total score, Mean + SD 8.52 +3.65 8.61 £4.97
Cronbach’s & (95% CI) 0.73 (0.66, 0.78) 0.91 (0.83, 0.95)
McDonald’s wt (95% CI) 0.82 (0.78, 0.85) 0.93 (0.88, 0.96)
First eigenvalue 2.44 3.71

Second eigenvalue 0.95 0.53

Factors retained (parallel analysis) 1 1

Abbreviation: DEQ-5, five-item Dry Eye Questionnaire; n, number of participants; y, years; SD, standard deviation; %,
percentage; CI, confidence interval; o, Cronbach’s alpha; wy, McDonald’s omega total. Note: The English version was
administered only to the bilingual subset included in the exploratory fixed-order agreement analysis (n = 31).

Table 2. Item statistics and one-factor loadings of the Arabic and English DEQ-5
Language Item Mean+*SD Loading (1-factor) Corrected item-totalr  « if deleted Missing %

Arabic i 1.82 +£0.94 0.70 0.50 0.68 0.0
Arabic ) 217 £1.09 0.71 0.51 0.68 0.0
Arabic Y 1.45+0.99 0.75 0.54 0.67 0.0
Arabic =¥ 1.72+1.23 0.83 0.63 0.62 0.0
Arabic Al 1.37 £1.00 0.45 0.29 0.75 0.0
English 1A 1.87 £1.02 0.86 0.78 0.89 0.0
English 1B 2.00+1.32 0.90 0.83 0.88 0.0
English 2A 1.65+1.23 0.87 0.80 0.88 0.0
English 2B 1.87+1.28 0.90 0.85 0.87 0.0
English 3 1.23 £0.88 0.76 0.65 0.91 0.0

Abbreviation: DEQ-5, five-item Dry Eye Questionnaire; SD, standard deviation. Note: Corrected item-total r is the
correlation between the item and the total score excluding that item.

Table 3. Internal structure (eigenvalues and parallel analysis) of the Arabic and English DEQ-5

Language Rank Observed eigenvalue Permuted 95% eigenvalue
Arabic 1 2.441 1.270
Arabic 2 0.949 1.149
Arabic 3 0.812 1.039
Arabic 4 0.529 0.967
Arabic 5 0.270 0.899
English 1 3.708 1.793
English 2 0.533 1.363
English 3 0.425 1.085
English 4 0.224 0.896
English 5 0.110 0.683

Abbreviation: DEQ-5, five-item Dry Eye Questionnaire. Note: Parallel analysis supports factors where observed
eigenvalue exceeds the 95th percentile of permuted eigenvalues.
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Table 4. Exploratory fixed-order bilingual agreement between English and Arabic DEQ-5 administrations

Statistic Value N pairs
ICC(2,1) absolute agreement (total score) 0.763 31
Bland-Altman mean difference (EN-AR) -0.290 31
Bland-Altman LOA (lower) -6.260 31
Bland-Altman LOA (upper) 5.680 31
Quadratic weighted w (1A vs. i) 0.500 31
Quadratic weighted « (1B vs. <) 0.364 31
Quadratic weighted « (2A vs. iY) 0.692 31
Quadratic weighted i (2B vs. <Y) 0.840 31
Quadratic weighted « (3 vs. ¥) 0.412 31

Abbreviations: DEQ-5, five-item Dry Eye Questionnaire; ICC, intraclass correlation coefficient; EN-AR, English minus Arabic;
LOA, limits of agreement; k, kappa. Note: Agreement analyses were restricted to the 31 bilingual participants who completed
the Arabic version first and the English version 72 hours later. These analyses should be interpreted as exploratory because of
the small bilingual subset and fixed administration order.

Scree Plot (Arabic DEQ-5 items) | N complete=234

2.51

2.0

1.5 1

Eigenvalue

1.0 1

0.5 A

1 2 3 4 5
Factor number

Figure 2. Scree plot for Arabic five-item Dry Eye Questionnaire (DEQ-5) items.

Scree Plot (English DEQ-5 items) | N complete=31

Eigenvalue

1 2 3 4 5
Factor number

Figure 3. Scree plot for English five-item Dry Eye Questionnaire (DEQ-5) items.
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DISCUSSION

This study provides preliminary psychometric evidence supporting the use of the Arabic DEQ-5 in a conflict-affected
displaced population in the Gaza Strip. The questionnaire showed acceptable internal consistency and preliminary
evidence of a dominant one-factor structure. In the fixed-order bilingual subset, total scores showed good point-estimate
agreement, but item-level agreement was variable and the limits of agreement were wide. The findings also showed that
a high proportion of participants met the prespecified symptom-screening threshold for dry eye. Although the
psychometric evaluation was preliminary, these results suggest that the Arabic DEQ-5 may be a practical instrument for
symptom assessment in humanitarian settings and provide a foundation for future comprehensive validation studies.

Our findings are broadly consistent with those reported in the Moroccan Arabic DEQ-5 validation by Bouazza et al.
[18]. Both studies supported a unidimensional structure of the Arabic DEQ-5, although different psychometric approaches
were used. Bouazza et al. [18] demonstrated unidimensionality using Rasch analysis and exploratory factor analysis,
together with criterion validity against the Arabic OSD], and identified an optimal DEQ-5 screening cut-off of 5.5 by
receiver operating characteristic analysis. This threshold is closely aligned with the widely used screening cut-off of DEQ-
5 2 6 adopted in the present study. However, the two investigations addressed different validation objectives. The
Moroccan study provided a comprehensive cross-cultural validation, including external criterion validation, discriminant
validity, concurrent validity, and receiver operating characteristic analysis [18]. In contrast, our study was conducted under
the logistical constraints of a conflict-affected humanitarian setting and focused on preliminary psychometric properties,
including internal consistency, internal structure, and exploratory cross-language agreement. Consequently, our findings
complement the Moroccan validation [18] by extending preliminary psychometric evidence to a displaced conflict-affected
population, rather than replicating the broader validation framework reported previously.

The present study extends the cross-cultural evaluation of the DEQ-5 to a unique population of internally displaced
adults living in a conflict-affected humanitarian setting. Despite the markedly different sociocultural and environmental
context, the Arabic DEQ-5 demonstrated psychometric properties that were broadly consistent with previous language
adaptations [18, 20-22]. Internal consistency was acceptable (Cronbach’s alpha = 0.73; McDonald’s wt = 0.82), indicating
satisfactory homogeneity among the five items while preserving the brevity of the instrument. Although the Cronbach’s
alpha observed in our study was slightly lower than those reported for the Moroccan Arabic (alpha =0.80) [18], Portuguese
(alpha = 0.887) [20], Chilean Spanish (alpha = 0.8085) [21], and Chinese (alpha > 0.872) versions [22], all studies exceeded
the generally accepted threshold for acceptable reliability, supporting the robustness of the DEQ-5 across diverse linguistic
and cultural settings [18, 20-22].

Evidence supporting the internal structure of the questionnaire was broadly consistent with previous validation
studies [18, 21]. In the present study, only the first observed eigenvalue exceeded both the second eigenvalue and the
corresponding permuted eigenvalue in parallel analysis, while scree plots demonstrated a clear elbow after the first factor,
supporting retention of a dominant one-factor structure. Similarly, the Moroccan Arabic validation [18] demonstrated
unidimensionality using Rasch principal component analysis of standardized residuals, with a first residual contrast
eigenvalue of 1.7, despite employing a different psychometric framework [18]. In contrast, the Chilean Spanish adaptation
identified a two-factor structure, in which the watery-eye item formed a separate factor from the discomfort and dryness
items, suggesting potential differences in symptom perception or construct representation across populations and
analytical approaches [21]. These findings suggest broadly similar internal-structure results across several DEQ-5 language
adaptations, although the dimensionality identified may vary according to the study population and psychometric
methodology.

An important distinction of the present study is the inclusion of an exploratory bilingual agreement analysis
comparing Arabic and English administrations among the same participants. Previous DEQ-5 translation studies primarily
evaluated the reliability of translated versions rather than direct agreement between different language versions. The
Mexican Spanish [19] and Portuguese [20] validation studies evaluated the test-retest reliability of the translated
questionnaires, whereas the Chinese adaptation additionally examined comparability between the English and Chinese
versions alongside test-retest reliability [22]. Specifically, the Mexican Spanish validation assessed short-term test-retest
reliability by repeated administration of the translated questionnaire on the same day and again three days later [19]. In
contrast, the present study directly evaluated cross-language agreement using bilingual responses. Although the mean
difference between administrations was minimal (-0.290) and total scores showed good point-estimate agreement
(ICC[2,1] = 0.763), the relatively wide Bland—Altman limits of agreement and variable item-level weighted kappa values

indicate that individual participant scores may differ meaningfully between administrations. Because the Arabic version
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was consistently administered first and the English version 72 hours later, potential language effects could not be separated
from administration-order effects, recall, familiarity with the questionnaire, or temporal variation in symptoms. These
findings should therefore be interpreted as exploratory agreement under the specified administration conditions and do
not establish language equivalence or individual-level interchangeability. Given the small bilingual subset and fixed
administration order, confirmation in larger bilingual populations using randomized or counterbalanced administration
is warranted.

Unlike several previous validation studies, our investigation did not include external criterion measures such as the
OSD], receiver operating characteristic analysis, or clinical ocular surface examinations to establish convergent or criterion
validity [18, 19, 22]. Instead, our primary objective was to evaluate the internal psychometric performance of the Arabic
DEQ-5 under the challenging conditions of a conflict-affected humanitarian setting. Consequently, the present study
complements rather than replicates previous validation studies [18, 19, 22] by demonstrating acceptable internal
consistency and preliminary evidence of a dominant single dimension in a highly vulnerable displaced population, while
highlighting the need for future studies incorporating clinical assessments, external validation measures, test-retest
reliability, confirmatory factor analysis, and measurement invariance testing.

This study has several strengths. To our knowledge, it is the first to provide a preliminary psychometric evaluation of
the Arabic DEQ-5 in a conflict-affected displaced population. The study followed established cross-cultural adaptation
guidelines and incorporated complementary psychometric methods to evaluate internal consistency, internal structure,
and cross-language agreement. The findings should be interpreted in light of several limitations. First, this study was
designed as a preliminary psychometric evaluation rather than a comprehensive validation study. Although the internal
structure analyses supported a dominant one-factor solution, confirmatory factor analysis and measurement invariance
testing were beyond the scope of the study. Consequently, the structural validity of the Arabic DEQ-5 should be considered
preliminary and warrants confirmation in larger, independent samples. Second, criterion and convergent validity could
not be evaluated because no additional dry eye symptom questionnaire, clinical examination, or objective ocular surface
measure was available for comparison. Third, test-retest reliability was not evaluated and therefore the temporal stability
of the questionnaire remains unknown. Fourth, the bilingual agreement analysis was based on a relatively small subset (n
=31) and used a fixed administration order, with the Arabic version completed first and the English version 72 hours later.
Consequently, potential language effects could not be separated from administration-order effects, recall, familiarity with
the questionnaire, or temporal variation in symptoms. Although the mean English—Arabic difference was minimal, item-
level agreement was variable and the limits of agreement were relatively wide in relation to the 0-22 DEQ-5 score range.
Therefore, these findings should be interpreted as exploratory and do not establish language equivalence or individual-
level interchangeability between the Arabic and English versions. Finally, the use of snowball sampling may have
introduced selection bias and limits generalizability of the findings beyond the conflict-affected displaced population
studied. Future research should include larger and more representative samples, external validation against clinical and
patient-reported dry eye measures, assessment of test-retest reliability, and confirmatory psychometric analyses, including

confirmatory factor analysis and measurement invariance testing.

CONCLUSIONS

This study provides preliminary psychometric evidence supporting the use of the Arabic DEQ-5 among internally
displaced adults living in a conflict-affected setting in the southern Gaza Strip. The Arabic DEQ-5 demonstrated acceptable
internal consistency, generally acceptable item-level performance despite comparatively weaker performance for Item 3,
and preliminary evidence of a dominant single dimension, suggesting that the questionnaire may serve as a practical brief
instrument for assessing dry eye symptoms in humanitarian and field research settings. In the bilingual subset, total scores
showed good point-estimate agreement; however, variable item-level agreement and wide limits of agreement do not
support individual-level interchangeability between the Arabic and English versions. This study represents a preliminary
psychometric evaluation rather than a comprehensive validation. Further studies incorporating larger and more
representative samples, including adequately powered bilingual samples, confirmatory psychometric analyses, external
validation against clinical and patient-reported measures, and test-retest reliability are required before the instrument can

be considered fully validated for broader clinical and research applications.
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