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Abstract 18 

Objectives: This study aims to examine the impact of glaucoma severity and socioeconomic 19 

factors on perceived VRQoL among patients diagnosed with glaucoma in Saudi Arabia. 20 

Methods: This cross-sectional study was conducted on adult glaucoma patients attending the 21 

ophthalmology outpatient clinics at King Fahad Medical City (KFMC), and King Saud 22 

University Medical City (KSUMC), Riyadh, Saudi Arabia, over the period from May 2022 to 23 

May 2023. The validated Arabic translation of the 39-item National Eye Institute Visual 24 

Function Questionnaire (NEI VFQ-39) was used to measure VRQoL. Multivariate linear 25 

regression are performed to examine the associated factors of VRQoL. Results: A total of 454 26 

adult patients with glaucoma were included in this study. Mean age of patients was 60.8± 15.0 27 

years. Most patients had severe glaucoma (42.5%), were female (54.2%), married (67.8%), 28 

unemployed (55.3%), with an income level of less than SAR 10,000 per month (35.9%), and 29 

about one-third had lower secondary education (32.8%). About 24.4% of them reported that they 30 

required care assistant and 31.9% of them live with care assistants. The mean of the overall 31 
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composite score (OCS) of NEI VEQ-39 was 71.0 ± 21.3. Severity of glaucoma, education, 32 

employment status, needing care assistance, and having care assistance from others were 33 

significant factors of VRQoL in patients with glaucoma in Saudi Arabia. Conclusion: Perceived 34 

VRQoL among Saudi adult glaucoma patients is influenced by glaucoma severity, education, 35 

employment, and care needs. The study informs healthcare providers to enhance patient care and 36 

thereby improve patient QoL.   37 

Keywords: Glaucoma; Quality of Life; Sociodemographic Factors; Saudi Arabia. 38 

 39 

Advances in Knowledge: 40 

• Reduced perceived levels of VRQoL and its all aspects are evident among adult patients 41 

with glaucoma in Saudi Arabia.  42 

• The study showed that glaucoma severity, the need for care assistant, and having care 43 

assistants negatively impacted the overall levels of VRQoL and most of its subscales. 44 

• The study revealed a positive impact of employment status and education on the overall 45 

VRQoL among glaucoma patients, whereas age, sex, income levels, and marital status 46 

did not show any significant effect.  47 

Application to Patient Care: 48 

• The current study highlights the importance of incorporating regular VRQoL assessments 49 

into patient care for creating personalized treatment plans tailored to individual patient 50 

needs. 51 

• There is a need for targeted, comprehensive, and patient-centred care approaches that 52 

address glaucoma severity, socioeconomic factors, and individual patient needs to 53 

improve the overall VRQoL for individuals living with glaucoma in Saudi Arabia. 54 

• Further research focusing on longitudinal assessments of VRQoL and its evolution with 55 

glaucoma progression could inform the development of cost-effective treatment and 56 

support programs, empowering glaucoma patients and enhancing their care in Saudi 57 

Arabia. 58 

  59 



 

Introduction 60 

Visual-Related Quality of Life (VRQoL) is crucial in managing glaucoma, as it directly reflects 61 

the disease’s impact on patients’ daily functioning and overall well-being. Glaucoma is a 62 

significant cause of irreversible blindness globally, primarily due to its progressive damage to the 63 

optic nerve and visual field loss, which leads to a decline in visual function.1,2 This deterioration 64 

has a profound impact on patients’ VRQoL, which is defined as a measure of how visual 65 

impairments affect daily living activities and overall well-being.3,4 The progression of glaucoma 66 

can restrict patients’ ability to perform routine activities like driving, navigating spaces, 67 

participating in social events, and reading, ultimately diminishing their independence.5,6 68 

Monitoring VRQoL enables early detection of functional decline, even before significant 69 

changes are evident in clinical measures like intraocular pressure or visual field tests.7 70 

 71 

Furthermore, assessing VRQoL in glaucoma is seen as a method that can offer more in-depth 72 

insights into patients’ needs and challenges than standard clinical measures, which may not fully 73 

capture the abilities and limitations individuals with glaucoma face in their daily living 74 

activities.8,9 Therefore, VRQoL assessments have become progressively important in glaucoma 75 

treatment since they help clinicians develop personalized strategies to slow disease progression 76 

while ensuring the highest possible quality of life for each patient. 77 

 78 

Research has shown a dose-response relationship between the severity of visual field loss and the 79 

decline in VRQoL in patients with various eye diseases, including glaucoma.10,11 This 80 

relationship highlights the critical need for early and effective management to mitigate the 81 

progression of visual impairments and maintain VRQoL. Previous research also highlighted that 82 

non-adherence to medications contributes significantly to vision loss among glaucoma 83 

patients.12,13 84 

 85 

Investigating the factors associated with VRQoL among patients with glaucoma is crucial for 86 

ensuring better management and targeted treatment strategies. Previous studies showed that 87 

many factors can influence VRQoL in patients with glaucoma, including disease severity, stage, 88 

and type,14-17, sociodemographic factors (e.g., age, sex, education, marital status, etc.), and 89 

clinical factors (e.g., contracts, intraocular pressure, visual acuity, etc.).8,18-21 The main gap 90 



 

identified in the literature is that most studies assessing the factors influencing VRQoL in 91 

glaucoma patients have produced mixed results. Additionally, research conducted in Saudi 92 

Arabia on VRQoL and its contributing factors has predominantly focused on children with 93 

glaucoma,22 with limited studies available on adult patients. The levels of VRQoL may vary 94 

significantly between children and adults, potentially indicating different associated factors. 95 

Therefore, the current study aimed to assess the impact of glaucoma severity and socioeconomic 96 

factors on perceived VRQoL among patients diagnosed with glaucoma in Saudi Arabia. 97 

 98 

Methods 99 

This is a cross-sectional study conducted on glaucoma patients attending the ophthalmology 100 

outpatient clinics at KFMC and KSUMC, Riyadh, Saudi Arabia, over the period from May 2022 101 

to May 2023. 102 

 103 

Inclusion criteria were all Saudi adults aged 18 years and above and diagnosed and managed for 104 

primary or secondary glaucoma at KFMC and KSUMC, and able to provide consent to 105 

participate in this study. The diagnosis of glaucoma was confirmed through clinical assessment 106 

by the ophthalmologist, and records were documented in the electronic medical record system at 107 

both study sites based on the glaucomatous cup to disc ratio (CDR). However, patients who are 108 

unwilling to participate or unable to understand the questionnaire due to major systemic illness 109 

or physical disabilities that could affect the questionnaire’s completion were excluded from the 110 

study. Individuals with clinically significant impairment of visual function for reasons other than 111 

glaucoma, such as cataract and age-related macular degeneration, diabetic retinopathy, history of 112 

retinal reattachment surgery, intraocular surgery, or laser treatment, or thought to have an optic 113 

neuropathy were also excluded. 114 

 115 

The sample size was calculated using the OpenEpi programme (Emory University, Atlanta, 116 

Georgia, USA). With a 95% confidence interval, a type I error (𝛼𝛼) of 0.05, and a margin of error 117 

of 0.05 to achieve an 80% power level, the minimum required sample size was 375. After 118 

accounting for a 20% non-response rate and incomplete patient responses, the minimum required 119 

sample size was adjusted to 450. 120 



 

Eligible patients were approached by a research assistant who explained the study in detail to the 121 

patients. Informed consent was sought from the patients before participation. Patients who 122 

agreed to participate were enrolled in the study and the questionnaire was administered by 123 

trained interviewers. 124 

 125 

The instrument used in this study comprises two parts. The first part contains the 126 

sociodemographic and clinical information of study participants, including age, gender, 127 

educational level, occupation, monthly income, marital status, availability of caregiver, and type 128 

of glaucoma. The type of glaucoma variable is classified into three categories (i.e., mild, 129 

moderate, and severe) based on the CDR. That is, a CDR of less than 0.50 indicates mild 130 

glaucoma, moderate glaucoma has a CDR between 0.5 and 0.7, and severe glaucoma is defined 131 

by a CDR greater than 0.70. These details were collected from the patients and cross-verified 132 

with their respective medical records. In cases of inconsistencies, patient-reported information 133 

was considered. The second part involves measuring VRQoL using the validated Arabic version 134 

of the NEI VFQ-39.23 The NEI VFQ-39 questionnaire has been widely used for assessing the 135 

correlations between VRQoL and glaucoma visual function damage.4,24 The questionnaire 136 

comprises of 12 subscales: general health (GH), general vision (GV), ocular pain (OP), near 137 

activities (NA), distance activities (DA), social functioning (SF), mental health (MH), role 138 

difficulties (RD), dependency (DP), driving, colour vision (CV), and peripheral vision (PV).24 139 

The GH subscale contains two items: one rated on a five-point scale and the other on a 10-point 140 

scale. Similarly, the GV subscale includes two items, with one rated on a six-point scale and the 141 

other on a 10-point scale. The OP subscale consists of two items, both rated on a five-point scale. 142 

The NA and DA subscales each contain six items, all rated on a six-point scale. The SF subscale 143 

comprises three items, also rated on a six-point scale. The MH subscale includes five items, rated 144 

on a five-point scale. Both the RD and DP subscales consist of four items, each rated on a five-145 

point scale. The driving subscale contains three items: one rated on a five-point scale and the 146 

other two on a six-point scale. Lastly, the CV and PV subscales each consist of one item, rated 147 

on a six-point scale.25 148 

 149 

Following the scoring system reported in the literature,25 the overall composite score (OCS) of 150 

VRQoL using the NEI VFQ-39 questionnaire is calculated by first transforming each response 151 



 

onto a 100-point scale, where scores range from 0 to 100. Then, the items within each subscale 152 

are averaged to obtain a subscale score. These subscale scores are then averaged together to 153 

derive the OCS of VRQoL, except the GH subscale. This composite score serves as the main 154 

outcome variable of this study, offering a summary measure of the patient’s VRQoL, with higher 155 

composite scores indicating better VRQoL.25 156 
 157 

The Statistical Package for Social Sciences (SPSS) version 26.0 (IBM Software Group, Chicago, 158 

IL, USA) was used to conduct the statistical analysis. Categorical variables were described using 159 

counts and percentages while continuous variables were described using mean and standard 160 

deviations (SD). Multivariate linear regressions were performed to examine the significant 161 

factors of the OCS of the NEI VFQ-39 questionnaire and its subscales. The dependent variables 162 

were the natural logarithmic transformation of OCS and subscales of NEI VFQ-39. Statistical 163 

significance was sought at values lower than 0.05. 164 

 165 

The current study was applied according to the Declaration of Helsinki and was approved by the 166 

institutional review board (IRB) at KFMC in Riyadh, Saudi Arabia. After an explanation of the 167 

risks and benefits of taking part in this study by the questionnaire panel of collectors to 168 

participants, all of them provided written informed consent. The identity of study participants 169 

was kept anonymous and confidential. 170 

 171 

Results 172 

The response rate for the study is 97.6%, with 454 out of 465 distributed questionnaires being 173 

returned and validated for analysis. Table 1 shows the basic summary statistics of the study 174 

variables. The results reveal that 82 (18.1%) participants had mild glaucoma, 179 (39.4%) had 175 

moderate glaucoma, and 193 (42.5%) had severe glaucoma. The average age of all patients was 176 

60.8 ± 15.0 years such that 43.2% of them aged 45 to 65 years (n = 169). Female proportion was 177 

slightly higher represented in the sample in comparison to males (54.2% versus 45.8%). About 178 

one-third of them had lower secondary education (n = 149, 32.8%) and most of them were 179 

married (n = 308, 67.8%). The distribution of the sample by employment status shows that more 180 

than half of participants were unemployed (n = 251, 55.3%). About 35.9% of participants had an 181 



 

income level of less than SAR 10,000 (n = 163). Approximately 24.4% of the participants needs 182 

reported that they need care assistants and 31.9% of them reported that they had care assistants. 183 

 184 

Table 2 displays the average scores of NEI VFQ-39 questionnaire for each subscale and the 185 

overall composite score (OCS). The results revealed the NEI VFQ-39 average scores indicate 186 

varying levels of VRQoL across different visual-related subscales among glaucoma patients. The 187 

highest mean scores were observed in the CV (77.3 ± 25.5) and SF (77.1 ± 23.7) subscales, 188 

suggesting relatively better outcomes in these areas. In contrast, NA (58.4 ± 26.5) and RD (59.1 189 

± 28.7) subscales exhibited lower mean scores, reflecting greater challenges in these domains. 190 

The average OCS of NEI VFQ-39 is 71.0 ± 21.3, indicating a reduced overall visual function 191 

and VRQoL among the patients assessed. 192 

 193 

To investigate the significant factors of VRQoL among glaucoma patients, multivariate linear 194 

regression models were estimated and the results are shown in Table 3. The results revealed that 195 

the statistically significant predictors of the OCS of VRQoL were educational levels, severity of 196 

glaucoma, employment status, requiring care assistance, and having care assistants. However, 197 

age, sex, income levels, and marital status were not statistically significant. The overall model 198 

was statistically significant and explained about 28.8% of the variations in the mean OCS of NEI 199 

VFQ-39 (Adjusted R-Squared = 0.288). More specifically, the results of this model revealed that 200 

higher level of education was significantly associated with better VRQoL for the OSC of NEI 201 

VFQ-39 (b = 0.261, p-value = 0.001). Moreover, increased severity of glaucoma was 202 

significantly associated with lower VRQoL (b = - 0.251, p-value = 0.001). As for employment 203 

status, students (b = 0.343, p-value = 0.043), employed (b = 0.250, p-value = 0.002), and retired 204 

(b = 0.177, p-value = 0.012) had an average score of 0.41, 0.28, and 0.19, respectively, higher 205 

than unemployed patients holding other factors constant. Patients who reported that they required 206 

care assistance scored an average OCS of NEI VFQ-39 of 0.22 lower than those who did not (b = 207 

- 0.251, p-value = 0.002), holding the other variables constant. The average OCS of NEI VFQ-39 208 

among patients who reported that they have care assistants was 0.24 lower than those who did 209 

not (b = - 0.275, p-value < 0.001), assuming that the other factors remained constant. 210 

 211 



 

The current study also examined the significant factors of each subscale of NEI VFQ-39 212 

questionnaire using multiple linear regression models. The results revealed that educational level 213 

positively affected GH (b = 0.052, p-value = 0.009), NA (b = 0.108, p-value = 0.003), DA (b = 214 

0.053, p-value = 0.036), DP (b = 0.090, p-value = 0.001), CV (b = 0.050, p-value = 0.005), and 215 

PV (b = 0.048, p-value = 0.025) subscales. The severity of Glaucoma significantly decreases 216 

multiple subscales including GH (b = -0.117, p-value = 0.002), NA (b = -0.130, p-value = 217 

0.035), SF (b = -0.099, p-value = 0.007), and DP (b = -0.149, p-value = 0.001). Furthermore, 218 

employment status significantly influenced several subscales with mixed effects. Students 219 

significantly increased the average scores of the GH (b = 0.434, p = 0.008), NA (b = 0.474, p = 220 

0.024), and DP (b = 0.411, p = 0.029) subscales compared to unemployed patients. Employment 221 

significantly increased the mean scores of various subscales, including GV (b = 0.159, p = 222 

0.013), SF (b = 0.188, p = 0.006), MH (b = 0.224, p = 0.024), RD (b = 0.171, p = 0.042), and DP 223 

(b = 0.201, p = 0.028) compared to unemployed participants. Retirement positively influenced 224 

only the SF subscale (b = 0.115, p = 0.047) compared to unemployed patients. Furthermore, 225 

statistically significant and negative impact of requiring care assistance on all subscales of the 226 

NEI VFQ-39 except OP. Having care assistance also significantly decreases the average scores 227 

of all NEI VFQ-39 subscales except GH. 228 

 229 

In contrast, age, sex, income level, and marital status did not show any significant impacts across 230 

all subscales of the NEI VFQ-39 as well as the OCS of VRQoL, indicating that these variables 231 

are not robust predictors of VRQoL dimensions among the studied patients with glaucoma in 232 

Saudi Arabia. 233 

 234 

Discussion  235 

This cross-sectional study investigated the levels of VRQoL and determined specific 236 

sociodemographic factors and glaucoma severity that may influence VRQoL among glaucoma 237 

patients in Saudi Arabia. The current study emphasizes several areas that could enhance the well-238 

being of individuals living with glaucoma. While the literature suggests that glaucoma patients 239 

experience diminished VRQoL influenced by various factors, no studies have specifically 240 

investigated perceived levels of VRQoL and its contributing factors among adult glaucoma 241 



 

patients in Saudi Arabia. Most existing research on VRQoL in Saudi Arabia has focused on 242 

children with glaucoma, consistently reporting reduced VRQoL levels in this group.22 243 

To provide a more comprehensive discussion, we summarize the findings of the current study 244 

and those reported in the literature in Table 4. The findings of this study revealed diminished 245 

levels of VRQoL among adult glaucoma patients in Saudi Arabia. This finding was consistent 246 

with several previous findings.5,6,15,16,18,26,27 For example, a study conducted by Jordan and 247 

Mowatt15 reported an average composite score on the NEI VFQ-25 among Jamaican glaucoma 248 

patients that is comparable to our findings. This finding highlights the need for targeted 249 

strategies to enhance VRQoL in adult glaucoma patients in Saudi Arabia. Incorporating VRQoL 250 

assessments into regular patient care could enable clinicians to customize treatment plans to 251 

address individual challenges more effectively, thereby enhancing the quality of patient care and 252 

improving overall patient well-being. Nonetheless, the low average scores stem from the fact that 253 

the questionnaire was developed to assess the quality of life among patients with visual 254 

impairment and suffering from eye diseases that adversely impact their QoL.28 255 
 256 

The study also indicated higher mean scores of VRQoL in the CV and SF dimensions, while 257 

lower mean scores were observed in the NA and RD subscales. Riva et al.18 showed that among 258 

Italian glaucoma patients, the highest mean scores were in the CV and SF dimensions of the NEI 259 

VFQ-25 instrument, aligning with our results. However, they showed that the lowest mean 260 

scores were in the GH and GV subscales, which contrasts with our current findings. In 261 

agreement with our findings, Onakoya et al.27 indicated that the highest mean scores were 262 

observed in CV and Sf subscales of the NEI VFQ-25 instrument. Nevertheless, they found the 263 

lowest mean scores in GH, GV, and driving subscales, which is not congruent with our findings. 264 

A study conducted by Guchi et al.26 reported that the highest mean scores of VRQoL among 265 

glaucoma patients in Ethiopia were found in the glare and dark adaptation dimensions, followed 266 

by central and near vision, while the lowest mean scores were observed in the PV dimension 267 

measured using the Glaucoma Quality of Life-15 (GQL-15). The current study highlights the 268 

multidimensional impact on different aspects of daily living activities among patients with 269 

glaucoma that could significantly change patients’ way of living. The current study also 270 

emphasizes the significance of VRQoL components in guiding personalized care by addressing 271 

patients’ specific needs.8,9 However, the cross-sectional design captures VRQoL at a single point 272 



 

in time, which may change with disease progression. Thus, longitudinal studies are 273 

recommended to explore how VRQoL evolves as glaucoma progresses among Saudi patients. 274 

 275 

The results of multivariate linear regression revealed that the severity of glaucoma significantly 276 

impacts the OCS of NEI VFQ-39. The increased disease severity was associated with reduced 277 

levels of VRQoL among study participants, which is congruent with various previous 278 

findings.8,16,17,21,27,29,30 A study conducted by Sencanic et al.8 showed a decline in VRQoL as 279 

glaucoma progressed to more advanced stages among Serbian people with glaucoma. Szegedi et 280 

al.17 found that patients with advanced glaucoma in Germany reported lower NEI VFQ-39 281 

subscales and composite scores compared to those with early and moderate glaucoma. The 282 

findings of this study also demonstrated that the severity of glaucoma has a significant negative 283 

impact on all subscales of the NEI VFQ-39 instrument, except for the OP and CV subscales. A 284 

study conducted by Guchi et al.26 revealed that glaucoma severity was negatively associated with 285 

all subscales of GQL-15. Similar results were also reported by Ayele et al.30 and Dhawan et al.31 286 

among patients with glaucoma in Ethiopia and India, respectively. Onakoya et al.27 indicated that 287 

the VRQoL was significantly reduced in patients with glaucoma with the increasing severity of 288 

the disease. They also demonstrated significant differences in average scores of all NEI VFQ-25 289 

subscales between mild, moderate, and severe glaucoma patients, except for the OP subscale, 290 

which is congruent with our findings. A study in Slovakia indicated that VRQoL for patients 291 

with POAG who have visual impairments is notably diminished when contrasted with those who 292 

do not experience visual impairments except for driving subscale.32 Therefore, the findings of 293 

this study suggest that healthcare providers should prioritize regular screenings and 294 

comprehensive monitoring of glaucoma progression. 295 

 296 

The current study also revealed that education was a statistically significant predictor of the OCS 297 

of NEI VFQ-39. Higher levels of education were significantly associated with better VRQoL 298 

among glaucoma patients in Saudi Arabia and this result is in accordance with several previous 299 

studies.8,26,27,33-35 Patients with advanced education are likely to be more informed about their 300 

illness and better understand the limitations caused by glaucoma.8,34,35 In contrast, those with 301 

lower education levels often face barriers to accessing appropriate medical care and adhering to 302 

treatment, as lower education is frequently linked with lower socioeconomic status.36 The results 303 



 

of this study also showed that lower educational levels were significantly associated with lower 304 

mean scores of GH, NA, DA, RD, DP, CV, and PV subscales. A study in Italy found that 305 

education was significantly associated with GH, MH, and GV subscales but not with the OCS.18 306 

Therefore, the study underscores the critical need for interventions that provide tailored patient 307 

education and support programs to help patients understand the impact of the disease on their 308 

daily lives, especially among patients with lower education. 309 

 310 

In agreement with several previous findings, the current study showed that being unemployed 311 

was significantly associated with poorer overall VRQoL as compared to students, employed, and 312 

retired patients with glaucoma in Saudi Arabia.8,15,18,26,35 Sencanic et al.8 showed that 313 

unemployed or retired patients experienced poorer VRQoL as measured by GQL-15 instrument 314 

but this effect was not evident using NEI VFQ-39. This study also showed different effects of 315 

employment status on the subscales of NEI VFQ-39. Being employed was associated with higher 316 

mean scores of GV, SF, MH, RD, and DP while students had higher mean scores in GH, NA, 317 

and DP subscales as compared to unemployed patients. However, being retired was only 318 

associated with higher mean score of SF subscale in comparison to unemployed. Riva et al.18 319 

showed that being employed or student was only associated with better overall VRQoL, GH, and 320 

MH as compared to retired and unemployed patients in Italy. Our findings suggest that limited 321 

resources can hinder patients’ access to and treatment adherence, ultimately affecting their 322 

overall well-being. Therefore, addressing these resource limitations is essential for enhancing 323 

patients’ health outcomes. Hence, the government and healthcare providers must reinforce 324 

treatment policies and make healthcare services more accessible to those with limited resources. 325 

 326 

In our study, we identified two factors not previously discussed in the literature: the need for 327 

assistance and the presence of care assistants. Our findings revealed that a need for assistance 328 

was significantly associated with a reduced overall VRQoL, affecting all subscales of the NEI 329 

VFQ-39, except for the OP subscale. Similarly, patients with care assistants reported poorer 330 

overall VRQoL and lower mean scores across most subscales of the NEI VFQ-39, except for the 331 

GH subscale. These findings reflect the potential challenges in managing daily activities among 332 

patients with glaucoma. Therefore, this study highlights the need to develop personalized care 333 

plans, provide additional resources for daily living, and offer training for caregivers to improve 334 



 

patient independence and well-being, ultimately creating a more supportive environment for 335 

glaucoma patients. 336 

 337 

Nonetheless, this study did not reveal any significant effect of age, sex, marital status, and 338 

income level on overall VRQoL and its all aspects. Our findings were confirmed with some 339 

previous studies while it contradicted others. A recent study conducted in Serbia indicated that 340 

age, sex, and marital status were not significantly associated with VRQoL in patients with 341 

glaucoma, which is consistent with our findings.8 Meanwhile, a study by Jordan and Mowatt15 342 

revealed that a lower overall composite score of VFQ-25 was significantly associated males, and 343 

living in rural areas whereas it was not significantly associated with marital status, employment 344 

status, history of laser trabeculoplasty, and history of cataract surgery or trabeculectom. 345 

Evidence from Nigeria indicated that age and ethnicity were significantly associated with the 346 

OCS of NEI VFQ-25 while sex and marital status were not significantly associated with NEI 347 

VFQ-25 OCS.27 Riva et al.18 showed that employment status, marital status, and sex were 348 

significantly associated with the total score of NEI VFQ-25 while age, profession, and housing 349 

were not significantly associated with the total score of NEI VFQ-25. A study by Alqudah et 350 

al.19 found that age was negatively associated with the transformed composite score of NEI 351 

VFQ-25 among patients with glaucoma, which is not consistent with our findings. However, they 352 

showed that there were no significant associations between the transformed composite score and 353 

sex, which is in line with our results. Sesar et al.21 indicated that females, older age, unmarried 354 

status, lower education, economic status, and living in an urban area adversely impacted the QoL 355 

for patients with POAG. In contrast to our findings, a case control study conducted in Ethiopia 356 

indicated that older age, rural residence, low monthly income, longer disease duration, and 357 

severe visual impairment were significant factors of poorer QoL.30 The insignificant effect of 358 

certain sociodemographic variables in this study may reflect cultural, social, or healthcare system 359 

differences in Saudi Arabia. However, these variables are still crucial in patient care, as they can 360 

influence access to resources, support systems, and overall well-being. Future research should 361 

further explore these relationships to better understand their implications for improving VRQoL 362 

in glaucoma patients. 363 

 364 



 

The findings of this study carry important implications for glaucoma specialists, general 365 

ophthalmologists, and public health personnel involved in blindness prevention. Incorporating 366 

regular VRQoL assessments into patient care is essential, as it allows for more personalized 367 

treatment plans tailored to the specific needs of patients. Patient counsellors and educators 368 

should emphasize the importance of education and employment in improving VRQoL and 369 

provide targeted support for those with lower education levels or limited resources. For patients 370 

with glaucoma, particularly those requiring assistance or with care assistants, personalized care 371 

plans and additional resources for daily living are crucial to maintaining independence and 372 

enhancing well-being. These insights underscore the need for comprehensive, patient-centred 373 

care approaches to improve the overall QoL for individuals living with glaucoma in Saudi 374 

Arabia. 375 

 376 

While the current study provided valuable insights regarding VRQoL in Saudi Arabia among 377 

patients with glaucoma, it was subject to various limitations. The lack of complete information 378 

about certain crucial parameters such as the fellow eye, the severity of the field of vision 379 

damage, the status of the cataract, and diabetes posed a challenge to our investigation. Indeed, 380 

several previous research highlighted these parameters were significant contributing factors of 381 

reduced VRQoL.15,17,19,27 Therefore, there is a need to make such clinical parameters available to 382 

enable a more in-depth examination of such factors impacting VRQoL. Moreover, the cross-383 

sectional design and the lack of a control group of a healthy population are considered further 384 

limitations of this study, which limited the generalizability of our findings to the overall 385 

glaucoma population. However, the literature, NEI VFQ-39 was developed for patients with eye 386 

diseases, not for a healthy population resulting in a celling impact.28 Furthermore, an important 387 

component of NEI VFQ-39 is the ‘Driving’ subscale, which measures the self-reported perceived 388 

driving difficulties by glaucoma patients. It is also important to note that about 35.0% of 389 

participants were regular drivers at the time of administering the NEI VFQ-39 questionnaire, 390 

which may be attributed to the recent legislation in Saudi Arabia allowing women to drive. 391 

Consequently, the percentage of female drivers is limited, considering that more than half of the 392 

participants are females (i.e., 54.2%) and hence limited investigating its associated factors. 393 

Finally, relying on self-reported data for measuring VRQoL could introduce recall bias, and 394 

utilizing only single instrument may not capture the full spectrum of participants’ experiences. 395 



 

Conclusion 396 

This study is among the few that have assessed the levels of VRQoL and its associated factors in 397 

adult patients with glaucoma in Saudi Arabia. The findings revealed that Saudi adult glaucoma 398 

patients experience reduced levels of VRQoL. Key factors contributing to VRQoL include the 399 

severity of glaucoma, education level, employment status, the need for care assistance, and living 400 

with caregivers. By targeting these significant factors, healthcare providers can improve patient 401 

care and enhance VRQoL for individuals with glaucoma. 402 

 403 

Authors’ Contribution 404 

All authors contributed to the study conception and design. Funding acquisition was sought by 405 

Amani Abu-Shaheen (AA) and Isamme AlFayyad (IA). Material preparation and data collection 406 

were performed by Essam A Osman (EAO), Doaa Dahan (DD), and Sadique Zameer (SZ). Data 407 

analysis was conducted by Mohsen Ayyash (MA). The first draft of the manuscript sections were 408 

written by Amani Abu-Shaheen (AA), Humariya Heena (HH), Abdusalam Torjoman (AT), and 409 

Mohsen Ayyash (MA). All authors commented on reviewing and editing previous versions of the 410 

manuscript. All authors read and approved the final manuscript. 411 

 412 

Acknowledgments 413 

The authors would like to thank the Research Center, King Fahad Medical City, Riyadh Second 414 

Health Cluster, Riyadh, Saudi Arabia, for their tremendous support. The authors also extend their 415 

gratitude to the Ophthalmology Departments at King Fahad Medical City and King Saud 416 

University Medical City for facilitating data collection, and to the patients for their participation 417 

in the study. 418 

 419 

Conflict of Interest 420 

The authors declare no conflict of interests. 421 

 422 

Funding 423 

This research was funded from the Grant Management Department, King Fahad Medical City 424 

(no. 021-036). 425 

  426 



 

References 427 

1. Zhao KX, Yang PZ. Ophthalmology: Beijing: The People’s Health Publishing House; 428 

2013. 429 

2. Bolton E, Miller C, Huang R, Kang JM. Glaucoma. In: Li E, Bacorn C, editors. 430 

Ophthalmology clerkship: a guide for senior medical students. Springer International 431 

Publishing; 2023. Pp. 73-92. 432 

3. Stein JD, Khawaja AP, Weizer JS. Glaucoma in adults—screening, diagnosis, and 433 

management: a review. JAMA 2021; 325:164-74. 434 

https://doi.org/10.1001/jama.2020.21899  435 

4. Asaoka R, Russell RA, Crabb DP, Garway-Heath DF. Visualizing the hill of vision in 3D 436 

using the free programming language 'R'. Graefes Arch Clin Exp Ophthalmol 2013; 437 

251:391-2. https://doi.org/10.1007/s00417-011-1861-z  438 

5. Huang W, Gao K, Liu Y, Liang M, Zhang X. The adverse impact of glaucoma on 439 

psychological function and daily physical activity. J Ophthalmol 2020; 2020:1-8. 440 

https://doi.org/10.1155/2020/9606420   441 

6. Kopilaš V, Kopilaš M. Quality of life and mental health status of glaucoma patients. 442 

Front Med 2024; 11:1-7. https://doi.org/10.3389/fmed.2024.1402604  443 

7. Liu H, Chen C, Chen Z, Li Q, Li Q, Liu W. Factors associated with delayed first 444 

ophthalmological consultation for primary glaucoma: a qualitative interview study. Front 445 

Med 2023; 10:1-11. https://doi.org/10.3389/fmed.2023.1161980  446 

8. Sencanic I, Gazibara T, Jaksic V, Grgurevic A, Mrakovic T, Dotlic J. Socio-447 

Demographic, lifestyle and eye-related factors associated with quality of life Among 448 

people with glaucoma in Serbia. Eur J Ophthalmol 2022; 33:965-75. 449 

https://doi.org/10.1177/11206721221128673  450 

9. Jampel HD, Schwartz A, Pollack I, Abrams D, Weiss H, Miller R. Glaucoma patients' 451 

assessment of their visual function and quality of life. J Glaucoma 2002; 11:154-63. 452 

https://doi.org/10.1097/00061198-200204000-00012  453 

10. Finger RP, Fenwick E, Marella M, Dirani M, Holz FG, Chiang PP-C, et al. The Impact of 454 

vision impairment on vision-specific quality of life in Germany. Invest Ophthalmol Vis 455 

Sci  2011; 52:3613-9. https://doi.org/10.1167/iovs.10-7127  456 

https://doi.org/10.1001/jama.2020.21899
https://doi.org/10.1007/s00417-011-1861-z
https://doi.org/10.1155/2020/9606420
https://doi.org/10.3389/fmed.2024.1402604
https://doi.org/10.3389/fmed.2023.1161980
https://doi.org/10.1177/11206721221128673
https://doi.org/10.1097/00061198-200204000-00012
https://doi.org/10.1167/iovs.10-7127


 

11. Fenwick EK, Gupta P, Man REK. Assessment of vision-related quality of life. In: Cheng 457 

C-Y, Wong TY, editors. Ophthalmic epidemiology: current concepts to digital strategies. 458 

1st ed. Boca Raton: CRC Press; 2022. Pp. 242 - 55. 459 

12. Newman-Casey PA, Niziol LM, Gillespie BW, Janz NK, Lichter PR, Musch DC. The 460 

association between medication adherence and visual field progression in the 461 

collaborative initial glaucoma treatment study. Ophthalmology 2020; 127:477-83. 462 

https://doi.org/10.1016/j.ophtha.2019.10.022  463 

13. Thompson AC, Woolson S, Olsen MK, Danus S, Bosworth HB, Muir KW. Relationship 464 

between electronically measured medication adherence and vision-related quality of life 465 

in a cohort of patients with open-angle glaucoma. BMJ Open Ophthalmol 2018; 3:1-7. 466 

https://doi.org/10.1136/bmjophth-2017-000114  467 

14. Goldberg I, Clement CI, Chiang TH, Walt JG, Lee LJ, Graham S, et al. Assessing quality 468 

of life in patients with glaucoma using the Glaucoma Quality of Life-15 (GQL-15) 469 

questionnaire. J Glaucoma 2009; 18:6-12. https://doi.org/10.1097/ijg.0b013e3181752c83  470 

15. Jordan VA, Mowatt LL. Vision-related quality-of-life in Jamaican glaucoma patients at 471 

Kingston Public Hospital. Int J Ophthalmol  2022; 15:1791-7. 472 

https://doi.org/10.18240%2Fijo.2022.11.09  473 

16. Medeiros FA, Gracitelli CP, Boer ER, Weinreb RN, Zangwill LM, Rosen PN. 474 

Longitudinal changes in quality of life and rates of progressive visual field loss in 475 

glaucoma patients. Ophthalmology 2015; 122:293-301. 476 

https://doi.org/10.1016/j.ophtha.2014.08.014  477 

17. Szegedi S, Boltz A, Scharinger EM, Vecsei-Marlovits PV. Quality of life in patients with 478 

glaucoma assessed by 39-item National Eye Institute Visual Functioning Questionnaire 479 

(NEI VFQ-39). Graefes Arch Clin Exp Ophthalmol 2022; 260:1623-31. 480 

https://doi.org/10.1007/s00417-021-05434-3  481 

18. Riva I, Legramandi L, Katsanos A, Oddone F, Rulli E, Roberti G, et al. Influence of 482 

sociodemographic factors on disease characteristics and vision-related quality of life in 483 

primary open-angle glaucoma patients: The Italian primary open angle glaucoma study 484 

(IPOAGS). J Glaucoma 2018; 27:776-84. https://doi.org/10.1097/ijg.0000000000000989  485 

https://doi.org/10.1016/j.ophtha.2019.10.022
https://doi.org/10.1136/bmjophth-2017-000114
https://doi.org/10.1097/ijg.0b013e3181752c83
https://doi.org/10.18240%2Fijo.2022.11.09
https://doi.org/10.1016/j.ophtha.2014.08.014
https://doi.org/10.1007/s00417-021-05434-3
https://doi.org/10.1097/ijg.0000000000000989


 

19. Alqudah A, Mansberger SL, Gardiner SK, Demirel S. Vision-related quality of life in 486 

glaucoma suspect or early glaucoma patients. J Glaucoma 2016; 25:629-33. 487 

https://doi.org/10.1097/ijg.0000000000000445  488 

20. Wu N, Kong X, Sun X. Anxiety and depression in Chinese patients with glaucoma and its 489 

correlations with vision-related quality of life and visual function indices: a cross-490 

sectional study. BMJ Open 2022; 12:1-9. https://doi.org/10.1136%2Fbmjopen-2020-491 

046194  492 

21. Sesar I, Pusic-Sesar A, Jurisic D, Sesar A, Merdzo I, Cavar I. Health-related quality of 493 

life in primary open-angle glaucoma patients. Acta Clin Croat 2020; 59:623-31. 494 

https://doi.org/10.20471%2Facc.2020.59.04.08  495 

22. AlDarrab A, Al Qurashi M, Al Thiabi S, Khandekar R, Edward DP. Functional Visual 496 

Ability and Quality of Life in Children With Glaucoma. Am J Ophthalmol 2019; 200:95-497 

9. https://doi.org/10.1016/j.ajo.2018.12.023  498 

23. Abdelfattah NS, Amgad M, Salama AA, Israel ME, Elhawary GA, Radwan AE, et al. 499 

Development of an Arabic version of the National Eye Institute Visual Function 500 

Questionnaire as a tool to study eye diseases patients in Egypt. Int J Ophthalmol. 2014; 501 

7:891-7. https://doi.org/10.3980%2Fj.issn.2222-3959.2014.05.27  502 

24. Mangione CM, Lee PP, Gutierrez PR, Spritzer K, Berry S, Hays RD, et al. Development 503 

of the 25-list-item National Eye Institute Visual Function Questionnaire. Arch 504 

Ophthalmol 2001; 119:1050-8. https://doi.org/10.1001/archopht.119.7.1050  505 

25. Mangione CM. NEI VFQ-25 scoring algorithm. 2000. 506 

26. Guchi GS, Mersha GA, Alimaw YA, Assem AS, Fekadu SA. Vision-related quality of 507 

life and associated factors among an adult population with glaucoma attending a 508 

comprehensive specialized hospital, Northwest Ethiopia. Clin Ophthalmol 2023; 17:225-509 

37. https://doi.org/10.2147%2FOPTH.S397775  510 

27. Onakoya AO, Mbadugha CA, Aribaba OT, Ibidapo OO. Quality of life of primary open 511 

angle glaucoma patients in lagos, Nigeria: clinical and sociodemographic correlates. J 512 

Glaucoma 2012; 21:287-95. https://doi.org/10.1097/ijg.0b013e31820d7cfd  513 

28. Nickels S, Schuster AK, Singer S, Wild PS, Laubert-Reh D, Schulz A, et al. The National 514 

Eye Institute 25-Item Visual Function Questionnaire (NEI VFQ-25) - reference data from 515 

https://doi.org/10.1097/ijg.0000000000000445
https://doi.org/10.1136%2Fbmjopen-2020-046194
https://doi.org/10.1136%2Fbmjopen-2020-046194
https://doi.org/10.20471%2Facc.2020.59.04.08
https://doi.org/10.1016/j.ajo.2018.12.023
https://doi.org/10.3980%2Fj.issn.2222-3959.2014.05.27
https://doi.org/10.1001/archopht.119.7.1050
https://doi.org/10.2147%2FOPTH.S397775
https://doi.org/10.1097/ijg.0b013e31820d7cfd


 

the German population-based Gutenberg Health Study (GHS). Health Qual Life 516 

Outcomes 2017; 15:156. https://doi.org/10.1186/s12955-017-0732-7  517 

29. Tripathi A, Agarwal R, Kharya P, Dwivedi P, Khan I. A comparative study of vision-518 

related quality of life (VRQoL) among glaucoma and nonglaucoma patients at a tertiary 519 

care center of North India. Indian J Ophthalmol 2023; 71:3010-5. 520 

https://doi.org/10.4103/ijo.ijo_56_23  521 

30. Ayele FA, Zeraye B, Assefa Y, Legesse K, Azale T, Burton MJ. The impact of glaucoma 522 

on quality of life in Ethiopia: a case-control study. BMC Ophthalmol 2017; 17:1-9. 523 

https://doi.org/10.1186/s12886-017-0643-8  524 

31. Dhawan M, Hans T, Sandhu PS, Midha N. Evaluation of vision-related quality of life in 525 

patients with glaucoma: A hospital-based study. J Curr Glaucoma Pract 2019; 13:9-15. 526 

https://doi.org/10.5005/jp-journals-10078-1242  527 

32. Majerníková Ľ, Hudáková A, Obročníková A, Grešš Halász B, Kaščáková M. Quality of 528 

life of patients with glaucoma in Slovakia. Int J Environ Res Public Health 2021; 18:1-529 

13. https://doi.org/10.3390/ijerph18020485  530 

33. Sung KR, Chun YS, Park CK, Kim HK, Yoo C, Kim YY, et al. Vision-related quality of 531 

life in Korean glaucoma patients. J Glaucoma 2017; 26:159-65. 532 

https://doi.org/10.1097/ijg.0000000000000575  533 

34. Chun YS, Sung KR, Park CK, Kim HK, Yoo C, Kim YY, et al. Vision-related quality of 534 

life according to location of visual field loss in patients with glaucoma. Acta Ophthalmol 535 

2019; 97:e772-e9. https://doi.org/10.1111/aos.14020  536 

35. Kim CY, Park KH, Ahn J, Ahn MD, Cha SC, Kim HS, et al. A path analysis of effects of 537 

patients' underlying conditions, treatment satisfaction, and adherence on quality of life 538 

among Korea glaucoma patients. J Glaucoma 2019; 28:785-9. 539 

https://doi.org/10.1097/ijg.0000000000001312  540 

36. Zhou C, Qian S, Wu P, Qiu C. Quality of life of glaucoma patients in China: 541 

sociodemographic, clinical, and psychological correlates-a cross-sectional study. Qual 542 

Life Res 2014; 23:999-1008. https://doi.org/10.1007/s11136-013-0518-2  543 

 544 

 545 
 546 

https://doi.org/10.1186/s12955-017-0732-7
https://doi.org/10.4103/ijo.ijo_56_23
https://doi.org/10.1186/s12886-017-0643-8
https://doi.org/10.5005/jp-journals-10078-1242
https://doi.org/10.3390/ijerph18020485
https://doi.org/10.1097/ijg.0000000000000575
https://doi.org/10.1111/aos.14020
https://doi.org/10.1097/ijg.0000000000001312
https://doi.org/10.1007/s11136-013-0518-2


 

Table 1: Demographic characteristics of study participants  547 

Characteristics    

Categorical variables  N % 

Glaucoma type    

Mild 82 18.1 

Moderate 179 39.4 

Severe 193 42.5 

Sex   

Male 208 45.8 

Female  246 54.2 

Age group   

Less than 45 years 63 13.9 

45 – 65 years  196 43.2 

Above 65 years 195 42.9 

Educational level   

Illiterate  107 23.6 

Lower secondary 149 32.8 

Secondary  83 18.3 

University degree  94 20.7 

Graduate studies  21 4.6 

Marital Status   

Single 43 9.5 

Married 308 67.8 

Widowed 84 18.5 

Divorced 19 4.2 

Employment Status   

Student 7 1.5 

Employed 65 14.3 

Retired 131 28.9 

Unemployed  251 55.3 

Level of Income   



 

No source  113 24.9 

Less than SAR 10,000 163 35.9 

From SAR 10,000 to 20,000 156 34.4 

More than SAR 20,000 22 4.8 

Needs Care Assistance, yes  111 24.4 

Has Care Assistant, yes  145 31.9 

Quantitative variables  Mean SD 

Age, years 60.8 15.0 

SAR: Saudi Riyals; SD: Standard deviations.  

 548 

 549 

Table 2: NEI VFQ-39 average scores  550 

Subscale  Mean ± SD 

General Health 65.4 ± 20.7 

General Vision 61.9± 19.4 

Ocular Pain 65.7± 27.2 

Near Activities  58.4 ± 26.5 

Distance Activities  74.7 ± 25.1 

Social Functioning  77.1 ± 23.7 

Mental Health  60.2 ± 29.3 

Role Difficulties  59.1 ± 28.7 

Dependency  61.9 ± 31.5 

Driving 66.5 ± 32.5 

Colour Vision 77.3 ± 25.5 

Peripheral Vision 67.0 ± 28.5 

Total NEI VFQ-39 score 71.0 ± 21.3 

 551 

 552 

  553 



 

Table 3: Results of the multiple linear regression for OCS and subscales of NEI VFQ-39. 
 OCS GH GV OP NA DA SF MH RD DP CV PV 

Variables              

Intercept  4.771* 4.773* 4.484* 4.657* 4.550* 4.716* 4.727* 4.588* 4.899* 4.892* 4.824* 4.663* 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Age -0.016 - 0.004 - 0.002 0.000 0.000 - 0.001 0.000 0.001 - 0.002 - 0.002 - 0.002 - 0.001 

 (0.091) (0.081) (0.298) (0.964) (0.949) (0.598) (0.848) (0.591) (0.298) (0.410) (0.116) (0.628) 

Female sex 0.038 - 0.070 0.056 - 0.114 0.044 0.089 0.060 - 0.065 0.030 - 0.092 0.034 - 0.031 

 (0.453) (0.128) (0.213) (0.086) (0.589) 0.118 (0.223) (0.356) (0.617) (0.155) (0.431) (0.554) 

Marital status             

Single - 0.147 - 0.227 - 0.105 - 0.008 - 0.134 - 0.171 - 0.107 - 0.196 - 0.235 - 0.158 - 0.121 - 0.104 

 (0.149) (0.098) (0.164) (0.944) (0.330) (0.072) (0.226) (0.101) (0.101) (0.149) (0.095) (0.238) 

Widowed 0.065 - 0.025 0.013 - 0.092 0.010 0.024 - 0.018 - 0.037 - 0.082 - 0.152 - 0.026 - 0.058 

 (0.412) (0.659) (0.796) (0.216) (0.922) (0.744) (0.751) (0.637) (0.219) (0.134) (0.580) (0.315) 

Divorced - 0.103 - 0.162 - 0.086 - 0.098 - 0.233 - 0.096 - 0.117 - 0.184 - 0.200 - 0.142 - 0.214 - 0.115 

 (0.375) (0.084) (0.295) (0.421) (0.120) (0.382) (0.211) (0.158) (0.080) (0.236) (0.095) (0.218) 

Educational level 0.261* 0.052* 0.022 0.002 0.108* 0.053* 0.024 0.027 0.061* 0.090* 0.050* 0.048* 

 (0.001) (0.009) (0.217) (0.928) (0.003) (0.036) (0.236) (0.348) (0.015) (0.001) (0.005) (0.025) 

Employment status             

Student 0.343* 0.434* 0.206 0.474* 0.221 0.235 0.287 0.406 0.411* 0.330 0.166 0.304 

 (0.043) (0.008) (0.148) (0.024) (0.354) (0.137) (0.064) (0.070) (0.029) (0.103) (0.212) (0.060) 

Employed 0.250* 0.147 0.159* 0.076 0.158 0.145 0.188* 0.224* 0.171* 0.201* 0.069 0.004 

 (0.002) (0.041) (0.013) (0.413) (0.151) (0.062) (0.006) (0.024) (0.042) (0.028) (0.250) (0.960) 

Retired  0.177* 0.032 0.071 0.016 - 0.050 0.104 0.115* 0.107 0.108 0.080 0.042 - 0.002 

 (0.012) (0.588) 0.183 (0.835) (0.597) (0.126) (0.047) (0.194) (0.124) (0.297) (0.407) (0.975) 

Income level 0.006 0.021 0.039 0.050 - 0.045 0.003 - 0.010 0.050 - 0.003 0.041 - 0.011 0.008 



 

 (0.865) (0.472) (0.111) (0.194) (0.363) (0.936) (0.726) (0.223) (0.935) (0.278) (0.646) (0.779) 

Assistance needs - 0.251* - 0.235* - 0.135* - 0.102 - 0.227* - 0.262* - 0.171* - 0.200* - 0.287* - 0.217* - 0.133* - 0.122* 

 (0.002) (0.000) (0.006) (0.164) (0.023) (0.000) (0.002) (0.011) (0.000) (0.002) (0.004) (0.035) 

Has an assistant  - 0.275* - 0.066 - 0.129* - 0.220* - 0.337* - 0.228* - 0.199* - 0.261* - 0.318* - 0.347* - 0.226* - 0.193* 

 (0.000) (0.222) (0.007) (0.002) (0.000) (0.001) (0.000) (0.001) (0.000) (0.000) (0.000) (0.000) 

Severity of glaucoma - 0.251* - 0.117* - 0.105* - 0.066 - 0.130* - 0.104* - 0.099* - 0.167* - 0.149* - 0.158* - 0.040 - 0.076* 

 (0.001) (0.002) (0.002) (0.176) (0.035) (0.014) (0.007) (0.002) (0.001) (0.001) (0.202) (0.045) 

Adjusted R2 0.288 0.221 0.143 0.133 0.167 0.227 0.196 0.217 0.327 0.391 0.248 0.161 

Note: The coefficients estimated in log-linear models can be transformed using the formula: (𝑒𝑒𝛽𝛽 − 1) × 100%. When dealing with very small values of the estimated 

coefficients, 𝑒𝑒𝛽𝛽 is approximately equivalent to 𝛽𝛽. 
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Table 4: Summary of the findings of the current study and recent literature 

Authors  Country  Design  Instrument of 

VRQoL 

Main Findings 

Current Study  Saudi 

Arabia 

Cross-sectional 

study 

NEI VFQ-39 • Diminished levels of VRQoL among adult glaucoma patients 

in Saudi Arabia (71.0 ± 21.3). 

• Higher mean scores in CV (77.3 ± 25.5) and SF (77.1 ± 

23.7) dimensions, lower in NA (58.4 ± 26.5) and RD (59.1 ± 

28.7). 

• Glaucoma severity significantly impacts VRQoL, particularly 

reducing scores across various NEI VFQ-39 subscales. 

• Education and employment status positively influence 

VRQoL, while age, sex, marital status, and income levels do 

not. 

• The need for assistance and the presence of care assistants 

negatively impact VRQoL. 

Sencanic et al.8 Serbia Cross-sectional  

study 

GQL-15, NEI VFQ-25 • Education, employment status, and still driving positively 

influenced the overall score of VRQoL.  

• History of glaucoma interventions, severity of glaucoma, and 

visual acuity negatively impacted VRQoL.  

Jordan and 

Mowatt15 

Jamaica  Cross-

sectional  

study 

NEI VFQ-25 • The mean QoL using NEI VFQ-25 was 71.2 (95% CI. [66.8-

75.7]). 

• The highest mean score in the CV subscale (89.8), while the 



 

Authors  Country  Design  Instrument of 

VRQoL 

Main Findings 

lowest mean score in the driving subscale (34.0). 

• Lower overall composite scores were significantly associated 

with a higher number of medications, longer disease 

duration, male sex, rural living, and worse visual acuity, but 

not with marital or employment status. 

Szegedi et al.17 Germany Cross-sectional  

study 

NEI VFQ-39 • Patients with advanced glaucoma reported lower NEI VFQ-

39 subscales and composite scores compared to 

early/moderate glaucoma. 

• Age and visual acuity were not significantly correlated with 

the overall score of NEI VFQ-39.  

Riva et al.18  Italy Multicenter, 

cross-sectional 

NEI VFQ-25 • The mean QoL using NEI VFQ-25 was 56.7 ± 17.9. 

• The highest scores were in CV and SF dimensions of NEI 

VFQ-25, while the lowest scores were in GH and GV. 

• Employment status, marital status, and sex were significantly 

associated with the total NEI VFQ-25 score. However, age, 

education, housing status, and profession were not. 

Alqudah et al.19 Jordan Cross-sectional  

study 

NEI VFQ-25 • Higher levels of VRQoL such that the mean score of NEI 

VFQ-25 was 91.6 ± 6.7 

• Age negatively associated with OCS as well as CV, DA, and 

driving subscales.  



 

Authors  Country  Design  Instrument of 

VRQoL 

Main Findings 

• Female sex was negatively associated with DA, driving, and 

PV subscales, but not associated with the OCS and other 

subscales.  

Guchi et al.26 Ethiopia Cross-sectional  

study 

GQL-15 • The mean score of VRQol measured by GQL-15 was 47.85 

± 15.41. 

• Significant factors of VRQoL were education, glaucoma 

severity, and visual acuity. However, place of residence was 

not significant.   

Onakoya et al.27 Nigeria A hospital-

based cross-

sectional 

GQL-15, NEI VFQ-25 • The mean QoL using NEI VFQ-25 was 85.2 ± 16.07.  

• Highest VRQoL scores in CV and SF dimensions, while 

lowest scores in GH, GV, and driving subscales of NEI VFQ-

25.  

• VRQoL significantly reduced with increasing glaucoma 

severity, males, and lower educational levels. 

• Negative effect of age on the total score of NEI VFQ-25 and 

its all subscales, except for OP, MH, CV, and RD. Negative 

effect of age on the mean total score of GQL-15.  

• No significant effects of ethnicity, religion, marital status, 

and living situation on VRQoL.  

 



 

Authors  Country  Design  Instrument of 

VRQoL 

Main Findings 

 

Tripathi et al.29 North 

India 

Cross-sectional 

study 

GQL-15 • Mean GQL-15 total score among glaucoma patients was 

significantly higher than non-glaucoma people, indicating 

poorer QoL.  

• Severity of glaucoma, sex, literacy, visual field, and visual 

acuity were significantly associated with QoL, while age, 

place of residence, employment, and marital status were not.  

Ayele et al.30 Ethiopia Case control 

study 

GQL-15 • Mean GQL-15 total score among glaucoma patients was 

significantly higher than controls, indicating poorer QoL.  

• Poorer QoL was significantly associated with advanced 

glaucoma, living in rural areas, longer disease duration, lower 

monthly income, severe visual impairment, and older age. 

Dhawan et al.31 India Case control 

study 

GQL-15 • The average score of GQL of glaucoma patients was 

significantly greater than healthy individuals, indicating 

poorer QoL.  

• Glaucoma severity was significantly associated with reduced 

VRQoL across various subscales of GQL-15. 

Majerníková et 

al.32 

Slovakia Cross-sectional 

study 

NEI VFQ-25; 

WHOQOL-BREF 
• VRQoL for patients with POAG who have visual 

impairments is significantly decreased in comparison to those 

who do not experience visual impairments except for driving 



 

Authors  Country  Design  Instrument of 

VRQoL 

Main Findings 

subscale.  

Sung et al.33 Korea Cross-sectional 

study 

NEI VFQ-25 • The reduced overall QoL scores were significantly linked to 

additional eye diseases, lower education levels, an anxious 

personality, the number of glaucoma medications, worse 

visual acuity in the affected eye, and visual field mean 

deviation. 

• Female sex and other ocular diseases were significantly 

associated with lower scores of OP and driving subscales, 

while age negatively affected NA.  

• Higher educational levels were significantly associated with 

OP, NA, DA, SF, MH, RD, dependence, and driving 

subscales.  

Chun et al.34 Korea Cross-sectional 

study 

NEI VFQ-25 • Mean deviation of visual field was significantly associated 

with lower scores of OCS of NEI VFQ-25 and its all 

subscales, except for OP.   

• Age, sex, education, and income levels were not significantly 

associated with OCS of NEI VFQ-25 and DA, SF, MH, RD, 

dependency, and driving subscales. However, age negatively 

affected mean scores of DA and OP subscales.   

Kim et al.35 Korea Cross-sectional EQ-5D-3L; EQ-VAS • Male sex sand higher educational levels showed direct and 



 

Authors  Country  Design  Instrument of 

VRQoL 

Main Findings 

study indirect effects mediated by treatment satisfaction on EQ-5D-

3L.  

• Higher educational levels directly and indirectly through 

global satisfaction affected the overall score of EQ-VAS, 

while male sex indirectly impacted EQ-VAS through global 

satisfaction.   

Zhou et al.36 China Cross-sectional 

study 

GQL-15 • Poorer VRQoL was more pronounced in glare and dark 

adaptation and central and near vision.  

• Significant factors of the total score of GQL-15 were age, 

education, type of glaucoma, presence of depression, 

economic burden, monthly income, disease duration, 

habitual-corrected visual acuity, mean defect, number of 

glaucoma surgeries, and treatment history.  
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