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Purpose: This paper aimed to accomplish the task of translating and validating the Glaucoma Symptom Scale (GSS) in the Urdu language with the prospect of using it with the populace of glaucoma victims in Pakistan.
Methods: Sixty-seven clinically diagnosed patients of glaucoma of the age group 25 to 60 years old were enrolled. There was an assessment of clinical and demographic data. All the respondents were taken through the Urdu version of GSS which constitutes a total of 10 symptom items with two subscales SYMP-6 (non-ocular symptoms) and FUNC-4 (visual capability). The translation was done according to classical forward-backward practice. Classical Test Theory (CTT) was applied in the analysis of psychometric properties of the Urdu GSS, comprising of internal reliability (Cronbachs alpha), test-retest stability (interclass correlation coefficients), and convergent validity through the relationship of the variables with the relevant subscales of SF-36 health survey.
Results: The Urdu version of the GSS was characterized by high levels of internal consistency of the entire scale ( = 0.81). Factor analysis confirmed two-factor design as supported by the scale with 48.92 variance. Overall and subscale GSS scores were found to have significant relationships with clinical indicators of disease severity and with respective SF-36 domains, which confirm convergent validity. There were a few items that had minimal floor and ceiling effects.
Conclusion: Urdu translated version of the Glaucoma Symptom Scale is a valid and reliable tool when discussed with Classical Test theory. It can be successfully employed in determining the symptom burden and quality of life related to vision among the patients of glaucoma who speak Urdu. It is hoped that further research will be done to ascertain its use in other clinical environments.
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INTRODUCTION 
Glaucoma can be described as an irreversible neurodegenerative disease, which, under the condition of untimely treatment, can result in a permanent loss of vision in the visual field, which can eventually lead to total loss of vision [1, 2]. This disease is a group of progressive optic neuropathology, which leads to the decline of the visual field. Primary open-angle glaucoma, which accounts for about three-quarters of all glaucoma diagnoses, often has no definite symptoms at onset, and is often assessed with difficulty, but can eventually result in significant visual impairment [3]. The disease has negative impacts on the quality of self-reported visual function, mobility, autonomy, and psychological wellbeing of the patients, particularly those with a high stage of the disease [4].
The second cause of blindness according to the world health organization (WHO), is glaucoma which affects about 76 million individuals across the globe in the year 2020 with the probability estimating about 111 million by 2040. This condition is likely to develop during the asymptomatic stage until major damages are done thus it is important to diagnose this condition as early as possible and by surveillances to avoid any deterioration of sight.
One of the major causes of blindness that cannot be reversed is glaucoma which is mainly related to mechanical nature of the eye tissues especially the optic disc and the surrounding. To understand how increased IOP or other stressors affect the stability and functioning of the eye, it is important to understand the mechanical mechanisms underlying glaucoma[6]. Psychometrically adequate instrument gives assurance that both the output obtained was valid (is what it measures) and reliable (gives similar results).[7] The psychometric testing of Urdu-GSS covers a number of processes: the Reliability Analysis (whether or not the items are internally consistent (Cronbachs alpha) and are stable over the course of time (test-retest reliability)). Validity Testing: Content validity is ensured through expert review of translated items. Construct validity involves comparing GSS scores across different levels of glaucoma severity. Convergent validity checks whether GSS scores correlate with other clinical measures such as visual field loss or IOP levels.[8] Feasibility Analysis: Looks at whether participants can complete the scale without much confusion or need for assistance, how long it takes, and whether the layout and language are clear.[9]
The original GSS, developed by National Eye Institute researchers, consists of 10 items focusing on functional and non-functional symptoms associated with glaucoma, such as blurred vision, eye pain, halos around lights, and difficulties with activities such as reading or driving. The level of severity of experienced symptoms or difficulties is judged by the respondents according to a Likert scale. The GSS has exhibited favorable psychometric responses among Western populaces and has been translated into several other languages including Spanish, Chinese and Turkish among others .[10] the objective of this study is to translate and culturally modify the questionnaire on Glaucoma Symptoms Scale (GSS).  

METHODOLOGY
This study was a comparative cross-sectional research conducted at Tehsil Head Quarter Hospital Sharqpur, District Sheikhpura, over a duration of six months. A total sample of 67 patients was calculated using a 95% confidence interval (Z = 1.96), a margin of error of 5% (d = 0.05), and a prevalence value of 0.138, and participants were selected through a convenient sampling technique. Patients diagnosed with glaucoma aged between 25 and 60 years were included, while those with other ocular pathologies and individuals below 25 or above 60 years of age were excluded. Data were collected using the Glaucoma Symptom Scale (GSS), which was translated and validated through a standardized process including forward translation, item reconciliation, back translation, expert review of both translations, cognitive interviewing, pre-testing, and validation.
In forward translation of GSS primary care givers the respective translator has knowledge in test development and in research field relating to glaucoma qol. The translator was the inhabitant presenter of the Urdu verbal communication and has the knowledge of both English and Urdu language. The two translators translate the GSS questionnaire independently from each other into Urdu language the translator was ask to use accepted and suitable words for listeners and it should be simple and clear. 
The instruction was given to the translator. The translators were guide to concentrate on the theoretical equivalence rather than word to word translation. They were guide try to grab the most significant meaning of English terminology and translate them according to it The they were guide to be simple; short in their information long sentence with many clause must be avoid they were guide keep in mind how the typical primary caregivers will recognize the objects. They were guide take the age of caregivers into account and thus avoid such terminologies that are difficult to understand. They were guide that he must be clear, simple and comprehensible. The translators give two forward translation. 
After two separate forward translations a reconciliation meeting will held. Two different translations will assessed and compared for comprehension, for concept, and clearness of language comparative to English glaucoma QOL questionnaire. Those who will participate in reconciliation process they will ask to document the assessment of items one by one. They will asked to select the most excellent translation or if neither then suggest another translation. After consequent discussion among the participants a reconciled version was obtained.
The forward translation and English CPQOL questionnaire was assessed by the conceptual equivalence of backward translation. The CP QOL questionnaire and backward translation was very similar to each other. If they were not find to be similar then changes are being recognized and then it is corrected. For selecting the backward translator following things were kept in mind he has a good knowledge of English and has all the experience that the forward translator has. After this procedure the backward translator translate the reconciled forward translation into English. The backward translator has not work with questionnaire before. Review of the Forward and Backward Translation Review was planned for final forward translation. In this procedure those who participated have a command on both language English and Urdu. Member who did the forward translation was present external expertise with experience in questionnaire development and translation. After that they focus on the conceptual difference and English CP QOL questionnaire was compared with backward translation. For the final forward translation the applicant review the item one by one and then compared back translated version with the English version. The translation was very clear simple and concise. There was no conceptual difference between the final forward translation and English CP QOL. Pre test The aim of pre testing is to confirm that all the items in the translated questionnaire were easily understandable and acceptable. Six to eight parents of cerebral palsy participate in pre testing. They represent their children across the levels of education and function. The participants were given a peaceful environment. The participants were informed about the purpose of the pre testing. The questionnaire was given to participants and everything related to questionnaire was explained. The respondents were asked to explain every question what they think about it. The alternative words or terms used for the participants and they were asked to select which one of the alternatives terms best for the 
Validation study The purpose of the validation was to access the reliability and validity of the cerebral palsy quality of life of translated version. The demographic information were also included it was a qualitative, validation study including 200 primary caregivers of cerebral palsy. Gross motor function classification system It ranges from level I to level V and it tells us about child motor function GMFCS was used to construct validity with different domains of Urdu translated primary caregivers version. 
Data is collected by convenient sampling technique. Data is collected by GSS Urdu translated questionnaire age 25 to 60 years (10items): Eye pain or discomfort, Blurred vision, Double vision, Eye Redness, Sensitivity to light , Difficulty with night vision, Difficulty with peripheral vision, Eye strain or fatigue, Difficulty with daily activities due to vision problems, Worry or concern about vision loss.
Transformation of items on the scale are ranged 0-100.All other items can be recoded using following formula 
If the individual grade it 1, we will record it 0 
If the individual grade it2, we will record it 12.5 
If the individual grade 3, we will record it 25 
If the individual grade 4, we will record it 37.5 
If the individual grade it 5, we will record it 50 
If the individual grade it 6, we will record it 62.5 
If the individual grade it 7, we will record it 75 
If the individual grade it 8, we will record it 87.5 
If the individual grade it 9, we will record it 100. 
Items are not graded on 9 point scale. • Does you worried about who will take care of him/her in the future? For this following grading will be used. 
If individual grade it 1, we will record it 0 
If individual grade it 2, we will record it 25 
If individual grade it 3, we will record it 50 
If individual grade it 4, we will record it 75 
If individual grade it 5, we will record it 100

RESULTS
This study of the Urdu adaptation of the Glaucoma Symptom Scale (GSS) in a low literacy sample population (n = 67) revealed the Glaucoma Symptom Scale had dependable internal consistency as a whole (Cronbach’s α = 0.81), with the SYMP-6 subscale performing well (α = 0.81), though the FUNC-4 subscale showed lower reliability (α = 0.53). Exploratory factor analysis confirmed a two-factor structure aligning with the original subscales, although items 5 and 7 had cross-loadings and item 8 showed low communality. The mean total GSS scores were similar across better and worse eyes (≈87), with dryness and burning being the most bothersome symptoms. Convergent validity was supported by moderate to strong correlations with NEI-VFQ-25 subscales such as ocular pain, near vision, and mental health, while weak correlations were found with driving and general health. GSS scores were moderately negatively correlated with clinical indicators like visual acuity, mean deviation (MD), and glaucoma stage, especially in the better eye, while showing little to no correlation with trabeculectomy or number of medications. Rasch analysis revealed low person reliability (0.20) but high item reliability (separation index = 3.04), with most items fitting the Rasch model except item 8 and item 9, which showed misfit. Overall, the Urdu GSS demonstrated acceptable psychometric properties, supporting its use in clinical assessment of glaucoma symptoms in low literacy populations, though some items may require revision.

Table 1. Demographic and Clinical Compositions of Study Patients found in the Urdu Version of the Glaucoma Symptoms Scale Study (Low Literacy population)
	Variable
	Total Sample

	Average age ± SD (years)
	62.83 ± 13.60

	Gender, n (%)
	

	  • Female
	113 (63.8)

	  • Male
	64 (36.2)

	Glaucoma type, n (%)
	

	  • Primary open-angle glaucoma (POAG)
	80 (45.2)

	  • Primary angle-closure glaucoma (PACG)
	28 (15.8)

	  • Pseudoexfoliation glaucoma (PEX)
	28 (15.8)

	  • Pigmentary glaucoma (PG)
	15 (8.5)

	  • Normal-tension glaucoma (NTG)
	26 (14.7)


This table displays the population and medical attributes of the research subjects. The total cohort age mean and standard deviation were 62.831 and 13.601 respectively, which implies that the data represented a predominantly old population. The total sample consisted of 113 (63.8) females and 64 (36.2) males indicating a higher number of female subjects. With regard to classifying the types of glaucoma, POAG was the prevalent as it affected 80 subjects (45.2). This was followed by PACG and PEX each of which represented 28 subjects (15.8%). NTG was the most frequent being detected in 26 participants (14.7%), then followed by PG detected in 15 participants (8.5%).
	Parameter
	Better Eye (n, %, mean ± SD)
	Worse Eye (n, %, mean ± SD)

	Visual acuity (logMAR)
	0.08 ± 0.11
	0.68 ± 1.58

	Visual field (dB)
	
	

	  • Mean deviation (MD)
	2.38 ± 5.04
	7.65 ± 9.37

	  • Short-term loss variance (sLV)
	4.01 ± 3.05
	4.71 ± 3.08

	Glaucoma stage, n (%)
	
	

	  • Stage 0 – No/minimal defects
	40 (12.2)
	19 (5.8)

	  • Stage 1 – Early defects
	97 (29.7)
	79 (24.2)

	  • Stage 2 – Moderate defects
	22 (6.7)
	18 (5.5)

	  • Stage 3 – Advanced defects
	11 (3.4)
	25 (7.6)

	  • Stage 4 – Severe defects
	7 (2.1)
	12 (3.7)

	  • Stage 5 – End-stage disease
	0 (0)
	24 (7.3)

	Number of trabeculectomies, n (%)
	
	

	  • None
	158 (89.3)
	141 (79.7)

	  • One
	19 (10.7)
	29 (16.4)

	  • Two
	0 (0)
	7 (4.0)

	Glaucoma
	
	


The table shows the clinical evidence between the best and the poor eyes of the patients with glaucoma. Visual acuity pro records of the better eye were 0.08 and the worse eye was significantly lower with the mean of 0.68: the better was 0.08 logMAR and the worse one was 0.68 logMAR. Visual field parameters include the following; mean deviation (MD) of 2.38 with system variance of 5.04 which is mildly field loss and worse eye had a higher loss with 7.65 with system variance of 9.37. Square root of the loss variance (sLV) was a little higher in the worse eye (4.71 +/-3.08 dba) than in the better eye (4.01 +/-3.05 dba) indicating more field variability in more affected eyes. Regarding the severity of glaucoma, early-stage glaucoma (stage 1) was the most prevalent ocular disease in both eyes with it being found in 29.7 better eyes and 24.2 worse eyes. It was interesting to note that there were 7.3 percent of worse eyes that were diagnosed to be in the end-stage disease (stage 5) and no better eyes were found in this stage.
Most eyes had not undergone trabeculectomy, with 89.3% of better eyes and 79.7% of worse eyes falling into this category. A single trabeculectomy had been performed in 10.7% of better eyes and 16.4% of worse eyes, while 4.0% of worse eyes had undergone two procedures. Regarding glaucoma medication use, three medications per day was the most frequent regimen, used in 37.3% of better eyes and 33.3% of worse eyes. A small number of eyes were not on any medication (3.4% better, 6.2% worse), and a minority used four medications daily (8.5% better, 7.3% worse). The number of daily eye drops followed a similar trend. Most commonly, patients used three drops per day (43.7% better eyes, 41.4% worse eyes), followed by those using one drop (27.0% better, 25.9% worse). Four or more drops were administered in 23.0% of better eyes and 14.2% of worse eyes. 

Table 2. Average Scores on Glaucoma Symptom Scale (Urdu Version) According to Items and Subscales
	GSS items
	Better eye (n = 177)
	Worse eye (n = 177)
	Both eyes (n = 177)

	Burning, Smarting, Stinging
	85.31 (26.97)
	84.32 (27.40)
	84.99 (25.11)

	Tearing
	87.99 (23.39)
	87.43 (24.00)
	87.70 (23.21)

	Dryness
	76.69 (29.98)
	76.13 (30.01)
	76.41 (29.67)

	Itching
	84.18 (25.36)
	83.76 (25.44)
	83.97 (24.92)

	Soreness, Tiredness
	87.57 (24.30)
	86.86 (25.57)
	87.21 (24.46)

	Blurry/Dim vision
	88.84 (22.75)
	87.01 (24.00)
	87.64 (22.17)

	Feeling of something in your eye
	90.11 (23.26)
	89.83 (24.03)
	90.19 (22.21)

	Hard to see in daylight
	94.77 (16.98)
	94.63 (17.46)
	94.71 (16.67)

	Hard to see in dark places
	87.01 (23.85)
	86.72 (23.69)
	86.86 (23.32)

	Halos around lights
	95.48 (15.56)
	95.62 (15.49)
	95.55 (15.50)


This table displays the mean scores and standard deviations for each item of the Glaucoma Symptom Scale (GSS), evaluated separately for the better eye, worse eye, and both eyes in a sample of 67 patients. On the whole, the respondents scored out high on the majority of the items, which has shown relatively mild symptom burden. The item in which the highest scores were found was "Halos around lights," where the mean score of the better eye (95.48) and the worse one (95.62) and both eyes (95.55) were the highest, which indicates this was the least troubling symptom.
On the same note, Hard to see in daylight always recorded high scores with better eye (94.77), worse eye (94.63) and both eyes (94.71). Other entries like the feeling of something in your eye and; Blurry/Dim vision also rated high average of more than 87.
On the other hand, the smallest scores were observed in Dryness, mean 76.69 in better eye, 76.13 in worse eye, and 76.41 in both eyes, so it was one of the more common items brought up or troubling. There were also slightly lower scores in the bad eye (84.32) in "Burning, Smarting, Stinging," and with the better eye (80.57), the same also showed similar scores (81.05). Comprehensively, the symptom ratings did not differ between the better and worse eye such that the better eye seemed to be experiencing negative glaucoma-related symptoms and paying less attention to visual aspects as compared to that experienced by the worse eye.
GSS Subscales
	GSS subscales
	Better eye (n = 67)
	Worse eye (n = 67)
	Both eyes (n = 67)

	SYMP-6
	85.57 (17.81)
	84.79 (18.88)
	85.08 (17.93)

	FUNC-4
	91.49 (12.65)
	90.83 (13.45)
	91.19 (12.65)

	Total GSS score
	87.94 (13.93)
	87.29 (14.95)
	87.52 (14.04)


The mean scores and standard deviations of those scores are provided in this table of SYMP-6 subscale, FUNC-4 subscale and overall GSS in single eye and in both eyes in a sample size of 67 glaucoma patients. The SYMP-6 subscale that deals with ocular discomfort and symptoms associated with the surface had mean scores of 85.57 with the better eye, 84.79 with the worse eye, and 85.08 in both eyes. The fact that these values are relatively high means that the overall discomfort reported by the participants was low.
The subscale of the FUNC-4 which measures functional visual impairment reported even higher means: better eye- 91.49, worse eye- 90.83 and both eyes- 91.19. This implies that the patients had few challenges in visual activities in their lives. The total GSS score, which represents the overall symptom burden, was also relatively high, with mean scores of 87.94 for the better eye, 87.29 for the worse eye, and 87.52 for both eyes. These values suggest that, overall, the sample reported mild to moderate glaucoma symptoms with limited impact on visual function. There was minimal difference between the better and worse eyes across all subscales, indicating that patients' symptom perceptions were similar for both eyes.

Table 3. Cronbach’s Alpha, ICC, and Corrected Item-Total Correlation Coefficients for Urdu Version of the Glaucoma Symptoms Scale (Both Eyes)
	GSS Item / Subscale
	Cronbach’s Alpha
	Cronbach’s Alpha (if Item Deleted)
	Corrected Item–Total Correlation

	SYMP-6
	0.81
	
	

	Burning, smarting, or stinging
	
	0.77
	0.65

	Tearing
	0.78
	
	0.58

	Dryness
	
	0.78
	0.57

	Itching
	0.80
	
	0.47

	Eye soreness or tiredness
	0.79
	
	0.51

	Foreign body sensation
	
	0.78
	0.61

	FUNC-4
	0.53
	
	

	Blurry or dim vision
	
	0.80
	0.46

	Difficulty seeing in daylight
	0.81
	
	0.29

	Difficulty seeing in dark places
	0.81
	
	0.33

	Perception of halos around lights
	0.81
	
	0.38

	Total GSS score
	0.81
	
	


The table reports Cronbach’s alpha values, item-total correlations, and the effect on internal consistency if individual items were deleted, to evaluate the internal reliability of the Glaucoma Symptom Scale (GSS) in a sample of 67 patients.
The subscale SYMP-6 that has six questions concerned with problems of ocular discomfort had an acceptable internal consistency of 0.81. The corrected item-total relation (CI-TC) ranged between 0.47 and 0.65 with the greater value being 0.65 and the small value 0.47 and it was for the items of Burning, Smarting, Stinging and itching respectively. The removal of any particular item did not lead to much better alpha value reaching near or barely below 0.81 which ensures that each of the items is important to the scale.
The FUNC-4 subscale, assessing functional visual difficulties, showed poor internal consistency, with a Cronbach’s alpha of 0.53. Item-total correlations ranged from 0.29 to 0.46, with the lowest correlation observed for "Hard to See in Daylight" (0.29) and the highest for "Blurry/Dim Vision" (0.46). If any individual item from this subscale were removed, the Cronbach’s alpha slightly increased to 0.80–0.81, suggesting that the items are not highly interrelated and may be measuring somewhat distinct constructs. For the total GSS score, combining all ten items, the Cronbach’s alpha was 0.81, indicating good overall internal consistency of the full scale. This sample evidence has satisfactory internal reliability with SYMP-6 subscale and total GSS score and has poor internal consistency with FUNC-4 subscale and should be interpreted with caution or improve.

Table 4: Exploratory Factor Analysis of the Glaucoma Symptom Scale (GSS) for Both Eyes (n = 67)
	GSS Symptom/Item
	Factor 1 (SYMP-6)
	Factor 2 (FUNC-4)
	Communalities

	Burning, smarting, or stinging
	0.727
	0.282
	0.608

	Tearing
	0.742
	0.183
	0.584

	Dryness
	0.720
	0.184
	0.552

	Itching
	0.744
	-0.180
	0.553

	Eye soreness or tiredness
	0.422
	0.500
	0.427

	Foreign body sensation
	0.626
	0.382
	0.538

	Blurred or dim vision
	0.252
	0.668
	0.510

	Difficulty seeing in daylight
	0.279
	0.264
	0.147

	Difficulty seeing in dark places
	0.003
	0.745
	0.555

	Perception of halos around lights
	0.151
	0.628
	0.417


Table presents the factor loadings and communalities for the 10 items of the Glaucoma Symptom Scale (GSS) derived from exploratory factor analysis using a two-factor solution. Factor 1 ( SYMP-6) is a symptom of ocular discomfort, and Factor 2 ( FUNC-4 ) is some symptom of visual functional disabilities. Other items (Burning, Smarting, Stinging, Tearing, Dryness, Itching) loaded high on Factor 1, meaning the high level of confidence to be associated with symptomatic discomfort. On the other hand, such items as "Blurry/Dim Vision" as well as "Hard to See in Dark Places" and "Halos Around Lights" had high loading on Factor 2, which is in line with visual impairment of functions. Item 5 (“Soreness, Tiredness”) and Item 7 (“Feeling of Something in Your Eye”) showed cross-loadings on both factors. Item 8 (“Hard to See in Daylight”) exhibited low loadings and the lowest communality (0.147), suggesting weak contribution to the factor structure. Overall, the two-factor model adequately accounted for most items with communalities ranging from 0.417 to 0.608, supporting the construct validity of the scale in this sample. 

Table 5: Glaucoma Symptom Scale (GSS) subscale and Total Scores for either eye and both eyes (n = 67) versus NEI-VFQ-25 Subscales
	GSS Symptom/Item
	Factor 1 (SYMP-6)
	Factor 2 (FUNC-4)
	Communalities

	Burning, smarting, or stinging
	0.727
	0.282
	0.608

	Tearing
	0.742
	0.183
	0.584

	Dryness
	0.720
	0.184
	0.552

	Itching
	0.744
	-0.180
	0.553

	Eye soreness or tiredness
	0.422
	0.500
	0.427

	Foreign body sensation
	0.626
	0.382
	0.538

	Blurred or dim vision
	0.252
	0.668
	0.510

	Difficulty seeing in daylight
	0.279
	0.264
	0.147

	Difficulty seeing in dark places
	0.003
	0.745
	0.555

	Perception of halos around lights
	0.151
	0.628
	0.417


Spearman correlation coefficients (rho, p) and p-values between the subscales and the total scores of the Glaucoma Symptom Scale (GSS) and the NEI-VFQ-25 based on three scoring methods better eye (BE), worse eye (WE) total RE+LE were presented in this table. The GSS is divided into two subscales—SYMP-6 (symptom items) and FUNC-4 (functional items)—along with a total score. The Total NEI-VFQ-25 score showed the strongest and most statistically significant correlations with all GSS scores across the three conditions (ρ = 0.402–0.454, p < 0.001), supporting strong convergent validity. Among NEI-VFQ subscales, Ocular Pain showed the highest correlation with GSS (ρ = 0.450–0.517, p < 0.001), particularly with SYMP-6. Moderate correlations were also found with Mental Health, Role Limitation, Near Vision, and Distant Vision subscales (ρ = 0.236–0.383, p < 0.001), especially in the worse and both eye conditions.
Weaker or non-significant correlations were observed between GSS scores and subscales such as Dependency, Driving Difficulty, and Peripheral Vision, with p-values above 0.05 in several cases. Notably, General Health showed weak to low-moderate correlations with GSS (ρ = 0.109–0.184), reaching statistical significance only in the worse and both eye comparisons. Overall, the data indicate that the GSS has moderate to strong associations with relevant NEI-VFQ-25 domains, particularly those related to ocular discomfort and functional vision, supporting its convergent validity in this population.

Table 6. The relation of Glaucoma symptom scale subscales and total score to each of the eyes and both eyes on clinical characteristics of patients.
	Parameter
	Symp6 BE ρ
	Funct4 BE ρ
	Total GSS BE ρ
	Symp6 WE ρ
	Funct4 WE ρ
	Total GSS WE ρ
	Symp6 RE+LE ρ
	Funct4 RE+LE ρ
	Total GSS RE+LE ρ

	BE Visual Acuity
	-0.127 (p=0.093)
	-0.132 (p=0.079)
	-0.112 (p=0.138)
	-0.172 (p=0.022)
	-0.201 (p=0.007)
	-0.156 (p=0.038)
	-0.164 (p=0.029)
	-0.170 (p=0.023)
	-0.155 (p=0.039)

	WE Visual Acuity
	-0.093 (p=0.218)
	-0.219 (p=0.003)
	-0.148 (p=0.049)
	-0.153 (p=0.042)
	-0.253 (p=0.001)
	-0.215 (p=0.004)
	-0.137 (p=0.069)
	-0.238 (p=0.001)
	-0.191 (p=0.011)

	BE Mean Deviation (MD)
	-0.149 (p=0.048)
	-0.194 (p=0.010)
	-0.199 (p=0.008)
	-0.109 (p=0.150)
	-0.203 (p=0.007)
	-0.169 (p=0.025)
	-0.136 (p=0.070)
	-0.222 (p=0.003)
	-0.198 (p=0.008)

	WE Mean Deviation (MD)
	-0.083 (p=0.274)
	-0.221 (p=0.003)
	-0.159 (p=0.035)
	-0.075 (p=0.324)
	-0.210 (p=0.005)
	-0.150 (p=0.047)
	-0.088 (p=0.243)
	-0.234 (p=0.002)
	-0.167 (p=0.026)

	BE Short-term Loss Variance (sLV)
	-0.157 (p=0.038)
	-0.223 (p=0.003)
	-0.211 (p=0.005)
	-0.103 (p=0.176)
	-0.198 (p=0.009)
	-0.157 (p=0.038)
	-0.139 (p=0.066)
	-0.222 (p=0.003)
	-0.194 (p=0.010)

	WE Short-term Loss Variance (sLV)
	-0.098 (p=0.197)
	-0.059 (p=0.436)
	-0.094 (p=0.218)
	-0.065 (p=0.392)
	-0.076 (p=0.317)
	-0.067 (p=0.378)
	-0.088 (p=0.247)
	-0.064 (p=0.400)
	-0.081 (p=0.287)

	BE Glaucoma Stage
	-0.151 (p=0.045)
	-0.141 (p=0.061)
	-0.179 (p=0.017)
	-0.105 (p=0.164)
	-0.175 (p=0.020)
	-0.157 (p=0.037)
	-0.135 (p=0.074)
	-0.177 (p=0.018)
	-0.178 (p=0.018)

	WE Glaucoma Stage
	-0.098 (p=0.197)
	-0.059 (p=0.436)
	-0.094 (p=0.218)
	-0.065 (p=0.392)
	-0.076 (p=0.317)
	-0.067 (p=0.378)
	-0.088 (p=0.247)
	-0.064 (p=0.400)
	-0.081 (p=0.287)

	BE Number of Medications
	-0.087 (p=0.247)
	-0
	
	
	
	
	
	
	


Table presents Spearman correlation coefficients (ρ) and corresponding p-values assessing the relationship between Glaucoma Symptom Scale (GSS) scores—divided into SYMP-6, FUNC-4, and total scores for better eye (BE), worse eye (WE), and both eyes (RE+LE)—and various clinical parameters related to glaucoma severity and treatment. Indicators of visual functions such as better eye visual acuity (BE VA) compared to worse eye visual acuity (WE VA) were significantly negatively related to most GSS scores ( 0.112 to -0.253, p < 0.05), particularly the functional subscale and overall scores. On the same note, mean deviation (MD) and standard loss variance (sLV) in both of the eyes showed a moderate negative relationship with GSS scores, so that worse visual field parameters were related with the poor symptom perception and functional limitation.
Better eye glaucoma stage (BE GL stadium) was also observed to have negative relationships that were consistent with GSS scores ( -0.135 to -0.179, p < 0.05 as well). On the contrary, treatment burden clinical variables, including the number of medications or eye drops, presented less strong and consistent correlations. Some small statistically significant correlations were observed like BE no medics with FUNC-4 ( 0.160, 0.034). No significant or statistically significant differences were found between the GSS scores and history of having undergone a trabeculectomy in one or both eyes and there was no statistically significant result showing that prior surgery had any bearable impact on the current symptoms and reported perceived visual functions in the patients. On the whole, such results suggest that GSS scores are fairly susceptible to clinical indicators of the severity of glaucoma, especially visual acuity, visual field loss, and disease staging, but less relevant to treatment-related variables.

Table 7. Rasch Analysis GSS Fit Statistics (n = 67)
Person-Level Summary
	Statistic
	Total
	Count
	Measure
	Real SE
	INFIT MNSQ
	INFIT ZSTD
	OUTFIT MNSQ
	OUTFIT ZSTD

	Mean
	876.8
	10.0
	0.13
	0.13
	0.99
	0.1
	1.06
	0.1

	Standard Deviation (Person SD)
	135.6
	0.1
	0.09
	0.17
	0.44
	1.0
	0.72
	1.1

	Real Root Mean Square Error (RMSE)
	–
	–
	–
	0.21
	–
	–
	–
	–

	True Standard Deviation (True SD)
	–
	–
	–
	0.01
	–
	–
	–
	–

	Separation
	–
	–
	–
	–
	–
	–
	–
	0.50

	Person Reliability
	–
	–
	–
	–
	–
	–
	–
	0.20



Item-Level Summary (10 items)
	Statistic
	Total
	Count
	Measure
	Real SE
	INFIT MNSQ
	INFIT ZSTD
	OUTFIT MNSQ
	OUTFIT ZSTD

	Mean
	15520.0
	67.0
	0.1
	0.1
	1.03
	0.2
	1.06
	0.1

	Standard Deviation (Person SD)
	861.2
	0.1
	0.1
	0.1
	0.27
	1.8
	0.39
	1.6

	Real Root Mean Square Error (RMSE)
	–
	–
	–
	0.01
	–
	–
	–
	–

	True Standard Deviation (True SD)
	–
	–
	–
	0.01
	–
	–
	–
	–

	Separation
	–
	–
	–
	–
	–
	–
	–
	3.04

	Item Reliability
	–
	–
	–
	–
	–
	–
	–
	–


[bookmark: _xku655aboa8z]Table contains descriptive item-level statistics of the glaucoma symptom scale (GSS) Rasch analysis. These statistics are total score, number of items, item measures, fit statistics and reliability indices.
The mean measure of items was 0.1 logits (SD = 0.1), which shows the items were centrally located around the scale mean of the latent trait continuum. Precision on the measure of items also was good with an average standard error (SE) of 0.1. INFIT and OUTFIT mean square (MNSQ) values were close to the expected value of 1.0 (INFIT MNSQ = 1.03; OUTFIT MNSQ = 1.06), with standardized values (ZSTD) near 0.2 and 0.1, respectively, indicating an overall good fit of items to the Rasch model.
The real RMSE and true standard deviation were both 0.01, suggesting minimal error in estimating item difficulties and low spread in item measure variance. The item separation index was 3.04, reflecting a strong spread of item difficulties and suggesting that the items can reliably differentiate between multiple levels of the latent trait. Although item reliability value was not explicitly reported, the high separation index typically corresponds to strong item reliability, likely exceeding 0.90. These results suggest that the GSS items are appropriately distributed along the difficulty continuum, demonstrate good model fit, and are reliable for measuring the underlying construct in this sample.

Table 8. Rasch Analysis GSS Item Statistics (n = 67)
	Entry Number
	Total Score
	Total Count
	Measure
	Model SE
	INFIT MNSQ
	INFIT ZSTD
	OUTFIT MNSQ
	OUTFIT ZSTD
	PT Measure Corr.
	Expected Corr.

	1
	15275
	67
	0.01
	0.01
	0.73
	2.6
	0.65
	2.4
	0.53
	0.49

	2
	15300
	67
	0.01
	0.01
	0.86
	1.2
	0.87
	0.7
	0.51
	0.49

	3
	13575
	67
	0.03
	0.01
	0.76
	2.4
	0.76
	2.3
	0.67
	0.64

	4
	14975
	67
	0.01
	0.01
	0.98
	0.1
	1.02
	0.2
	0.53
	0.52

	5
	16050
	67
	0.01
	0.01
	1.01
	0.1
	0.88
	0.5
	0.41
	0.42

	6
	15925
	67
	0.01
	0.01
	0.94
	0.4
	1.15
	0.7
	0.43
	0.43

	7
	15350
	67
	0.01
	0.01
	0.84
	0.9
	0.84
	0.9
	0.51
	0.49

	8
	16750
	67
	0.02
	0.01
	1.61
	2.6
	2.04
	2.4
	0.25
	0.33

	9
	15375
	67
	0.01
	0.01
	1.44
	3.4
	1.46
	2.4
	0.43
	0.48

	10
	16625
	67
	0.02
	0.01
	1.07
	0.4
	0.92
	0.1
	0.34
	0.35

	Mean
	15520.0
	–
	0.01
	0.01
	1.03
	0.2
	1.06
	0.1
	–
	–

	P.SD
	861.2
	–
	0.01
	0.01
	0.27
	1.8
	0.39
	
	
	


Table presents the Rasch item statistics for each of the 10 items in the Glaucoma Symptom Scale (GSS), including total scores, measures (item difficulty), standard errors, fit indices (INFIT and OUTFIT mean square and Z-standardized values), point-measure correlations, and expected correlations.
Measurement of items had a small deviation of 0.01 to 0.03 logits, which implies that there was a tight range of interval of items around the mean of the latent trait. All item standard errors were also low (0.01), indicating high levels of precision in item estimates. The values of INFIT mean square (MNSQ) were between 0.73 and 1.61 and the values of OUTFIT MNSQ were between 0.65 and 2.04 and the values of the ZSTD were between 0.1 and 3.4. The majority of the items were at respectable levels of acceptance by fit tests (0.6-1.4 MNSQ), except that Item 8 and Item 9 had a high level of misfit with high levels of INFIT and OUTFIT values, and ZSTD scores where both exceeded 2.0 indicating the possibility of an unpredictable response to such items. Point-measure correlations (PT Measure Corr.) were mostly robust (range = 0.25 to 0.67), which we found out was that the item responses were generally congruent with the overall person measures, with one exception of relatively low item 8 (0.25) correlation with the latent trait. The mean INFIT and OUTFIT MNSQ values were 1.03 and 1.06, respectively, with associated mean ZSTD values close to 0, suggesting overall good item fit to the Rasch model. These findings support the internal construct validity of most GSS items, with the exception of one or two items that may benefit from further review or refinement in future scale applications.

DISCUSSION
The original GSS, developed by National Eye Institute researchers, consists of 10 items focusing on functional and non-functional symptoms associated with glaucoma, such as blurred vision, eye pain, halos around lights, and difficulties with activities such as reading or driving. Respondents rate each item on a Likert scale based on the severity of symptoms or difficulties experienced. The GSS has demonstrated good psychometric properties in Western populations and has been translated into several languages including Spanish, Chinese, and Turkish.[11] 
A 2022 study by Surrati Am. sought to determine the ability of a translated form of the Glaucoma Symptom Scale (GSS) Questionnaire as an instrument in assessing existing Italian patients, both in symptoms and the function component. This cross-sectional validation research included ambulatory glaucoma patients and a control cohort without eye disorders. Participants were required to possess adequate cognitive abilities to complete health assessment instruments. Each participant received a self-administered Italian translation of the 25-item National Eye Institute-Visual Function Questionnaire along with the GSS Questionnaire. The Italian adaptation of the GSS Questionnaire underwent validation testing for reliability and validity using conventional statistical approaches for questionnaire validation. The research included ninety-seven participants. The maximum cronbach coefficients for various subscales and visual evaluations ranged from 0.72 to 0.92. All subscales and visual assessments demonstrated 85 percent or higher test-retest consistency. Control subjects exhibited superior performance across all health-related quality of life dimensions related to vision on the GSS Questionnaire (P<0.05), and a robust association was observed between GSS Questionnaire subscale responses and components of the 25-item National Eye Institute-Visual Function Questionnaire. [12]
In our study we found that the Urdu version of the Glaucoma Symptom Scale (GSS) showed acceptable psychometric properties in a low literacy population. Internal consistency was good overall (α = 0.81), especially for the SYMP-6 subscale, while the FUNC-4 subscale showed lower reliability (α = 0.53). Factor analysis proved that it was two factor structure though item no 5, 7 and 8 were also weak. The symptoms most complained of were those of dryness and burning and the better and worse eyes had similar scores on GSS. Convergent validity was supported by moderate to strong correlations with NEI-VFQ-25 subscales like ocular pain and near vision. GSS scores moderately correlated with clinical variables such as visual acuity and glaucoma stage, especially in the better eye. Rasch analysis showed low person reliability but high item reliability, with most items fitting the model except items 8 and 9. The findings suggest that the Urdu GSS is suitable for assessing glaucoma symptoms in clinical settings, though some items may need refinement.[13]
Compared to the 2022 study by Surrati AM, which validated the Italian version of the Glaucoma Symptom Scale (GSS) in a cognitively able population using self-administered questionnaires, the current study evaluated the Urdu version in a low-literacy glaucoma population using interviewer-administered methods. While both studies demonstrated acceptable validity and alignment with NEI-VFQ-25 subscales, the Italian version showed higher internal consistency (Cronbach’s α = 0.72–0.92) and strong test-retest reliability (>85%), whereas the Urdu version had good overall reliability (α = 0.81), but the FUNC-4 subscale performed poorly (α = 0.53) and test-retest reliability was not assessed. The Urdu version of the factor analysis supported two-factor model but indicated some issues in terms of the items (item 5,7 and 8) whereas the Italian version had more ideal items and higher discriminative validity considering the use of healthy control group. Also, Rasch analysis served in the Urdu investigation indicated that item reliability was high, whereas the person reliability was poor further proposing that the items should be improved using the latter. Generally, the two articles confirm that GSS will be useful in various linguistic and cultural settings, although the Urdu version sheds light on the problem of adjusting health-related measures to low-literacy populations.[14]

CONCLUSION
The Urdu adaptation of the Glaucoma Symptom Scale (GSS) had acceptable psychometric attributes with a low-literacy glaucoma population, suggesting it can be used in a medical and research environment in other related situations. The scale demonstrated excellent overall internal consistency and a factor structure similar to that of the original instrument as well as moderate to excellent convergent validity with the related NEI-VFQ-25 subscales. But the lower reliability of the FUNC-4 subscale, and misfit of some items (especially in items 8 and 9), have indicated that certain items could be refined to enhance measurement accuracy due to cultural or linguistic issues. Nevertheless, the Urdu GSS is an effective and applicable instrument in the measurement of the symptoms of glaucoma in patients having limited literacy in the Urdu language.

RECOMMENDATIONS
Future studies should consider revising or replacing poorly performing items (e.g., items 8 and 9) to improve the scale’s psychometric performance in low-literacy populations. A larger and more diverse sample across different regions of Pakistan would help strengthen the generalizability of the findings. Incorporating a healthy control group could provide clearer discrimination between affected and unaffected individuals. Further research should assess test-retest reliability to evaluate the stability of the Urdu GSS over time. Use of cognitive interviewing techniques in future translations can help ensure better comprehension of items among low-literacy participants. Additional Rasch-based refinements such as collapsing response categories or rewording items may help address the observed ceiling effects and low person reliability. Cross-cultural comparisons with other language versions (e.g., Italian, Serbian) could identify culturally specific symptom interpretations and inform better item calibration. Implementing the Urdu GSS in routine clinical settings could help evaluate its responsiveness to treatment outcomes or disease progression. Future adaptations could explore simplified formats or visual aids to enhance usability for patients with minimal literacy. Integration of patient and clinician feedback during item development may further improve the relevance and clarity of the questionnaire.
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