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Background: Late detection of ocular diseases negatively affects patients’ quality of life (QoL), encompassing health status,
psychological, financial, and social aspects. However, the early detection of eye conditions leads to rapid intervention and avoiding
complications, thus preserving the QoL. This study assessed the impact of ocular diseases late detection on patients’ QoL at multi-eye
clinics based on questionnaire responses.

Methods: We developed an original Arabic-English questionnaire to assess the QoL of patients with ocular diseases referred from
primary and secondary healthcare centers to tertiary hospitals. It covered preliminary data, patient perspectives on having lately
detected ocular disease and treatment costs, and the impact of late detection on finances, social life, psychology, health status, and
awareness of current initiatives. Logistic regression analysis was used to explore the associations between patient perspectives on
having ocular diseases detected at a late stage and its impact on different domains. Multivariate logistic regression was applied with
impact types of health status, psychological, financial, and social (dependent variables) and age, income levels, and hospital type
(independent variables).

Results: Three hundred and eighty-eight responded, with 50% experiencing psychological effects, 27% health issues, 23% social
impacts, and 23% financial burdens. Two hundred seventeen patients (56%) reported having ocular condition detected in late stage.
Logistic regression analysis showed positive association with health status, social well-being, and financial effects (p < 0.05).
Multivariate analysis revealed pronounced effects in patients < 50 years, with income \< 5000 SAR, and those visiting private clinics
(p < 0.05). The social impact was greater in patients visiting private hospitals. Ninety percent of all patients emphasized the
importance of increasing awareness for better QoL.

Conclusion: Significant associations were found between the late detection of eye diseases and their impact on QoL. Therefore, early
detection and increasing patients’ awareness of ocular diseases and treatment are essential.

Keywords: irreversible vision, physiological effects, financial effects, social effects, ocular diseases

Introduction

Quality of life (QoL) encompasses various elements that contribute to individuals’ life satisfaction, including physical
and psychological health, life contentment, and social well-being.' According to the World Health Organization
(WHO), QoL is defined as individuals’ perceptions of their position in life within their cultural and value contexts,
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involving their aspirations, expectations, standards, and concerns.* The consequence of losing normal visual function is
a vision impairment (VI), which poses a significant impediment to many eye diseases and negatively affects the QoL of
patients and their families.>® Approximately, 1.1 billion people globally have VI, and this number is projected to rise to
approximately 1.8 billion by 2050.” Furthermore, VI and ocular diseases cause a significant economic burden on medical
care.® In US, treating VI diseases, including medical, nursing care, and supportive services, reached $98.7 billion in
2017.° Moreover, sever visually impaired open-angle glaucoma patients have medical healthcare expenditures higher
than those with mild and moderate cases.'®

VI can be either reversible or irreversible, often due to delayed detection of ocular diseases that result in permanent
damage.'""? Trreversible VI has the most profound impact on patients’ QoL, affecting their functioning, emotional well-
being, mobility, and independence.>'* Numerous studies have evaluated the impact of early and late stages of irreversible

ocular diseases on QoL,>>!3

including vision-threatening diabetic retinopathy (DR) and age-related macular degenera-
tion (AMD). A late-stage of DR and AMD have a greater impact on QoL, while, in the early stages, there were no impact
on QoL. On the other hand, few studies have comprehensively assessed the effect of the late detection of ocular diseases
on QoL. Most studies have focused on a specific aspect of QoL in relation to a particular disease; for instance, Chai et al
observed increased physiological symptoms of anxiety and depression in children with strabismus.'® Moreover, other
studies have found that patients with vision loss due to AMD exhibit similarities to individuals with other serious chronic
illnesses in terms of depression and psychological distress.'” Some studies have investigated QoL in the context of social
influence; for instance, Devenney et al reported that DR had various effects on QoL, including social isolation and loss of
social roles.'® Additionally, cases of poor face recognition associated with VI have been found to impact social life and
activities, and increase the risk of isolation.'” Regarding health effects, vision significantly influences an individual’s
health status, mobility, and ability to perform daily activities.?>*' Older adults with visual impairment face a heightened
risk of mobility limitations.?’ Moreover, VI is associated with an increased risk of falls.*!

Several studies have highlighted the financial ramifications for the increasing prevalence of VI. For instance, Marques
et al examined the global reduction in employment and annual productivity due to VI, revealing a productivity loss of
$410.7 billion and 30.2% decrease in employment due to VI.** Another study emphasized that individual costs, including
income reduction and career burdens resulting from VI, surpass those of the medical and healthcare systems.?
Consequently, understanding the distinct impacts (health, psychological, financial, and social) of eye disecases on QoL
is essential for providing tailored solutions to patients. The early detection and utilization of ophthalmic interventions
play a pivotal role in clinical management to safeguard and enhance QoL.**?*

Furthermore, a crucial factor for the optimal clinical management and preservation of QoL is awareness and
educational level among patients with ocular diseases. Prior research has explored patient awareness regarding the
early diagnosis of ocular diseases.”>° Scholars from various countries have assessed awareness levels concerning eye

2627 or parents of children with ocular diseases.”®*° These findings consistently indicated limited

diseases in patients
awareness levels. Therefore, promoting guidelines for late-detected ocular diseases among patients is crucial for
enhancing knowledge and mitigating the risk of vision-threatening complications. This is especially significant as
healthcare transitions toward a more holistic and value-based care approach. In this study, we aimed to investigate the
impact of late detection of ocular diseases on QoL among patients visiting retinal and glaucoma clinics at tertiary
hospitals within the Saudi population. We used questionnaires to assess health status, physiological effects, financial
implications, and social consequences. In addition, we evaluated the level of awareness regarding ongoing educational
initiatives for the early diagnosis of ocular diseases. Such insights have the potential to enhance interactions between
healthcare providers and patients and support the decision-making processes, and contribute to improved healthcare

services and QoL.

Methods
Study Population and Design

This cross-sectional questionnaire study was conducted between January 2020 and September 2022. The patients were
recruited from ophthalmology at governmental tertiary hospitals in Riyadh (King Abdulaziz Medical City (KAMC) at the
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Ministry of National Guard; King Fahad Medical City at the Ministry of Health; and King Abdullah bin Abdulaziz
University Hospital), and a private eye center (Alhokama Eye Specialist Center) in Riyadh, Saudi Arabia.

This study included random male or female patients aged 18 years or older, visiting retina and glaucoma clinics at
tertiary hospitals to provide sub specialty eye care for advanced ocular diseases’ (vision loss) cases. Patients with
advanced eye conditions due to trauma were excluded from the study.

The study was approved by the ethical committee of the King Abdullah International Medical Research Center.
Furthermore, authorized by Institutional Review Board (IRB) number RC20/007/R. The study was adhered to the rules of
the Declaration of Helsinki for research involving human participants. A consent form was introduced to the patients,
with a full explanation of the study aims and the contents of the questionnaire. Then, an optometrist interviewed the
patients and their attendants (if required) to answer the questionnaire for 15-20 minutes.

Clinical Assessment of Eye Diseases

The patients were referred from primary healthcare centers, where only a Visual Acuity (VA) test was conducted by
nurses (except for KAMC, the VA test and refraction were conducted by optometrists), with no further ocular screening
examinations, and secondary healthcare centers, where further slit lamp examinations were conducted by non-specialized
ophthalmologists. Thus, all referred patients had no follow-up for their cases at these centers (1st visit). Therefore, they
were referred for urgent ophthalmic intervention due to vision loss (not trauma). On the other hand, patients visiting
a private clinic were not required to pre-visit a primary healthcare centers for the referral. All patients were recorded with
advanced ocular diseases such as glaucoma, diabetic retinopathy and its associated complications, and AMD with
consideration of not early detection. Therefore, no clinical assessment was conducted in this study.

Questionnaire Validity and Resource

A consultation was held with faculty members from the Social planning department at the Social Work College in
Princess Nourah bint Abdulrahman University to develop an original Arabic- English questionnaire comprising 79
questions. Thereafter, the questionnaire was introduced to pilot patients (25 patients) at KAMC to check whether it was
appropriate and had no issues. Seventeen questions were removed due to their difficulty and misunderstanding, whereas
62 questions remained.

Questionnaire Components
The questionnaire conveys four domains: patients primary data, late detection and treatment costs, the impact of vision
loss, and level of awareness of current initiatives and future suggestions. See Figure 1.

1. Patients’ primary data in multiple-choice questions included age, education, educational level, marital status,
employment status, children, family monthly income, place of residence, type of residence, owner of the residence,
type of home, and who is responsible for paying for medical care (government, insurance, or self-paid).

2. Patients’ perspective on having advance ocular disease detected in late stage and its treatment costs in yes/no
questions, including two main questions: “Do you have advanced ocular disease? Detected at a late stage” and
“do you know that the charges are costly when ocular diseases are detected in an late stage?”. If they
answered “yes” to both questions, eight detailed yes/no questions were probed to address the costs of eye
disease cases.

3. The impact of vision loss on one’s health status, psychological, financial, and social well-being in yes/no questions
included four main questions: “Does your eye condition affect your health status?” “did you have any negative or
psychological feelings because of your eye condition?”, “was your income affected by your eye condition?”,
“Were your social or family relationships affected by your eye condition?”. If the patient responded with a “yes”,
then 4-8 specific yes/no type questions were further asked for each main question.

4. The level of awareness of present educational initiatives for the early diagnosis of ocular diseases was assessed
through yes/no questions, along with the patients’ initiatives and suggestions to identify cases earlier.
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Figure | Questionnaire Components.

Statistical Analysis

All data analyses were conducted using SAS software (version 9.4; SAS Institute Inc., Cary, NC, USA) to evaluate
primary outcome measures. Data were presented as frequencies and percentages. In the results tables, (n) represents the
number of patients, excluding missing values. Logistic regression analysis was performed to test the relationship between
the types of impact (health status, psychological, financial, and social) and patient perspective on having ocular eye
diseases. Moreover, multivariate logistic regression was used to assess the association of the type of impact (health status,
psychological, financial, and social) as dependent variables and age, educational status, income levels, and type of

hospital as independent variables. The significance level was set at P < 0.05.

Results

Table 1 presents the demographics and characteristics of the 388 patients (Questioner components section [#1 in
Figure 1]). The majority of the patients were 50 years old or older, which was expected because of their eye-related
pathological conditions. Furthermore 30% were from outside Riyadh.

The patients’ characteristics were collected to be associated with the rest of the questioner for the logistic regression
and the multivariate logistic regression analysis. However, few variables were excluded from the analysis due to missing
responses such as the gender and level of education. While other variables were excluded due to the lack of compatibility
such as having children or not and the type of the residency location. The instances of missing data were attributed to the
patients choosing to avoid the question for personal reasons. However, data related to gender (54%), where the question
was not visible (located at the top of the questionnaire page) to the optometrists administering the questionnaire.

Table 2 presents the patients’ responses (Questioner components section [#2 in Figure 1]) regarding their awareness
of late detection and the associated treatment costs. Despite all patients seeking care at tertiary hospitals for subspecialty
treatment, 43% reported not having advanced eye conditions detected in the late stage. Moreover, nearly 30% were

uninformed about the treatment costs associated with eye diseases detected in the late stages.
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Table | Patients Demographic Characteristics

n=388

Variables Frequency (%)
Hospital

Governmental 280 (72%)
Privet 108 (28%)
Gender

Male 80 (45%)
Female 98 (55%)
Missing 210
Education

Uneducated 118 (30%)
Educated 269 (70%)
Missing |

Level of education

Diploma and below 193 (70%)
Bachelor and above 81 (30%)
Missing 114

Age

Less than or equal to 50 81 (21%)

More than 50

306 (79%)

Missing

Marital status

Single 27 (7%)
Married 296 (76%)
Divorced 16 (4%)
Widow 49 (13%)
Children

Yes 335 (88%)
No 45 (12%)
Missing 8

Family monthly income

<5000 SR* 122 (34%)
5000-10,000 SR* 88 (25%)
10,000-15,000 SR* 71 (20%)
>15,000 SR* 76 (21%)
Missing 31

(Continued)
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Table | (Continued).

n=388

Location of residence

Riyadh 269 (70%)
Outside Riyadh 116 (30%)
Missing 3

Type of location of residence

City 341 (89%)
Village 42 (11%)
Hamlet 2 (1%)
Missing 3

Ownership of home

Owned 283 (73%)
Rent 89 (23%)
Shared (mix) 14 (4%)
Missing 2

Type of home

Villa 275 (71%)
Building 29 (8%)
Apartment 60 (16%)
Traditional home 24 (6%)
Medical care provider

Government 187 (55%)
Private 77 (23%)
Government and private 76 (22%)
Missing 48
Expenses of medical care paid by

Governmental coverage 185 (55%)
Self-payment 6l (18%)
Insurance coverage 18 (5%)
Government coverage and self payment 63 (19%)
Governmental and insurance coverage 10 (3%)
Government and insurance coverage and self- | 2 (1%)
payment

Missing 49

Note: *| SR = 0.267 $.
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Table 2 Participants’ Awareness of the Disease’s Late Detection and Treatment Costs

Late Detection and Cost Questions

Frequency (%)

Do you have an advance ocular disease? Detected in late stage, (n=380) Yes (%)

217 (57.11%)

Do you know there is costly charges when eye diseases is detected in a late stage? (n=383) Yes (%)

273 (71.28%)

Health status, psychological, financial, and social effects questions are listed in Table 3. The primary effect was the

psychological effects for all the patients with stress and fear due to vision condition being the primary concern, followed

by health status effects, then social and financial impacts.

Table 4 displays the awareness and suggestions of patients regarding late detection of eye conditions highlighting the

patients perspectives concerning awareness of the current initiatives and recommendations for identifying cases earlier to

mitigate the associated effects (Question [#4 in Figure 1]).

Table 3 Health Status, Psychological, Financial, and Social Effects

Effect Questions Frequency (%)
I. Did your eye condition affect your health status? (n=385) Yes (%) 105 (27%)
A. Fracture because | fell into a hole | did not see, (n=113) Yes (%) 14 (12%)
B. Fall into the floor and getting wounds, (n=118) Yes (%) 42 (36%)
C. Getting bruises in the face because of decreased vision, (n=123) Yes (%) 34 (28%)
2. Did you have any negative or psychological feelings because of your eye condition? (n=387) Yes (%) 192 (50%)
A. Increasing stress and fear, (n=207) Yes (%) 177 (86%)
B. Mood swings, (n=203) Yes (%) 143 (70%)
C. | feel easily irritated, (n=198) Yes (%) 108 (55%)
D. | feel alienated, (n=196) Yes (%) 45 (23%)
E. | feel outcaste, (n=196) Yes (%) 25 (13%)
3. Was your income affected by your eye condition? (n=386) Yes (%) 87 (23%)
A. | lost job opportunities in the field | desire, (n=109) Yes (%) 21 (19%)
B. My income decreased, (n=116) Yes (%) 64 (55%)
C. | get a subsidy from my relatives, (n=113) Yes (%) 27 (24%)
D. | get a subsidy from charity organizations, (n=112) Yes (%) 10 (9%)

4. Was your social or family relationships affected by? (n=386) Yes (%) 88 (23%)
A. | feel that staying away from people is best for me after getting the eye disease. (n=120) Yes (%) 45 (38%)
B. | invite friends and family to visit me in my home, (n=120) Yes (%) 65 (54%)
C. | refuse to attend social events, (n=117) Yes (%) 53 (45%)
D. People around me help me in getting dresses, food, and going to the mosque, etc., (n=120) Yes (%) 54 (45%)
E. | am unable to look positively to the new life after getting the eye disease, (n=114) Yes (%) 34 (30%)

F. Others treat me with inferiority after getting the eye disease, (n=117) Yes (%) 20 (17%)
G. | became violent after getting the eye disease, (n=116) Yes (%) 16 (14%)
H. Nothing motivates me in my family after getting the eye disease, (n=120) Yes (%) 14 (12%)
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Table 4 Awareness and Suggestions Responses

Awareness Questions Frequency (%)

Do you see need for educational activities to increase awareness through social activities to face late 346 (91%)

detection of ocular diseases which are common in Riyadh hospitals? (n=381) Yes (%)

Guidelines including late-discovered eye diseases, (n=345) Yes (%) 223 (65%)
Educational lectures on late-discovered eye diseases, (n=346) Yes (%) 209 (60%)
Workshops to alleviate problems caused by late-detected eye diseases, (n=339) Yes (%) 187 (55%)
Medical treatment convoys in Riyadh neighborhoods (primary health centers) to confront late-discovered eye diseases, | 199 (58%)

(n=342) Yes (%)

Medical exhibitions about late-discovered eye diseases, (n=343) Yes (%) 200 (58%)
Medical information programs specializing in late-discovered eye diseases, (n=347) Yes (%) 242 (70%)
Suggestions Questions Frequency (%)
Creating awareness brochures on how to deal with people with eye diseases, (n=370) Yes (%) 340 (92%)

Conduct regular monthly meetings in neighborhoods (primary health centers) about the effects of late detection of eye | 329 (89%)
diseases, (n=369) Yes (%)

Focusing on religious activities that strengthen faith in God in the face of eye diseases, (n=361) Yes (%) 313 (87%)
Holding health awareness activities about eye diseases to be coordinated with tribal elders, (n=355) Yes (%) 221 (62%)
Selecting handicrafts that are suitable for people with visual ailments, (n=358) Yes (%) 301 (84%)

Holding psychological and social workshops that contribute to psychological and social stability with my family and the | 332 (92%)

community after a visual illness, (n=363) Yes (%)

Linking curricula in the educational stages to how to prevent and treat eye diseases, (n=369) Yes (%) 349 (95%)

Logistic regression analysis (Table 5) was conducted to investigate the relationship between the psychological,
financial, social and health status effects and the patient’s perspective on having ocular disease detected in late stage.
The results revealed that patients who had felt having an advanced condition due to the late detection were influenced by
their health, financial, and social status (p < 0.05). However, the psychological feelings were on the borderline
(p=0.0544) because the two groups were influenced almost equally (54% and 46%) as depicted in Figure 2.

Finally, the multivariate logistic regression analysis between education, age, income, and health care provider
(hospital) with health status, psychological, financial, and social effects are shown in Table 6. The results revealed

Table 5 Logistic Regression Analysis to Investigate the Relationship Between the Psychological, Financial, Social
and Health Status Effects and the Patient’s Perspectives on Having Ocular Disease Detected in Late Stage

Variables Logistic Regression
Odd Ratio 95% LCI 95% UCI P-value
(OR)
The effect of other health status 2.309 1.420 3.755 0.0007%**
The psychological feelings 1.494 0.992 2.248 0.0544
The income effect 2.012 1.203 3.365 0.0077**
The effect of social or family relationships 2.954 1.718 5.081 <0.000I**

Note: **Significant differences between groups (P<0.05).
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Figure 2 A comparison of the health status, psychological, financial, and social impacts of individuals with patients perspective of having advanced eye disease (who answered
“Yes” to the question, “Do you have an advanced eye disease? Detected in an advanced stage?”) and those without eye disease (who answered “No”).

a strong age correlation with health status effect and physiological impact. Patients aged < 50 years were more likely to
be affected than those aged > 50 years were (reference set in multivariate logistic regression analysis test as (> 50 years)).
The individual income level was significantly associated with the health status, psychological, and financial affected
individuals, whereas patients with incomes of more than 10,000 SAR (1 SAR = 0.266 USD) were less likely to be
affected (reference set in multivariate logistic regression analysis test as (< 5000 SAR)). Additionally, we found that
patients who visited private hospitals were more likely to experience health status, psychological, financial, and social
effects (p < 0.05) (reference set in multivariate logistic regression analysis test as (patients who visited governmental
hospitals)).

Discussion

This study presents the QoL of patients detected with late-onset ocular diseases. Earlier research has often explored the
relationship between VI and a single risk factor, such as psychological effects, focusing on specific aspects of patients’
general QoL. However, only a limited number of studies have delved into the broader impact of the late detection of
irreversible ocular diseases on QoL. Such insights hold promise for future decision making, leading to improved
healthcare and patient experiences by fostering effective communication between patients and healthcare professionals.
Furthermore, our results point to the demand for more comprehensive rehabilitative interventions and educational
activities. These could encompass initiatives such as awareness brochures, psychological and social workshops, and
integrating ocular disease prevention and treatment content into the educational curricula.

Once an eye disease becomes visually impaired, significant disability is associated with direct (medical care) and
indirect (productivity loss) financial costs to individuals and society. Notably, the most pronounced impact in our study
was the psychological toll, characterized by stress and fear, followed by mood swings, which emerged as a primary
concern. These findings align with those of previous research.’®>' Patients with VI exhibit twice the rates of depression
and anxiety than do non-VI patients, as studied in the context of depressive and anxiety symptoms among older adults
with vision impairment.>* Additionally, psychological distress is notably higher among adults with VI than among those
with normal vision.”' Such outcomes could be attributed to the challenges they encounter when performing visual

32 which gradually intensifies their psychological distress and apprehension about vision loss. These findings

tasks,
interpret the notable responses in our study for the psychological effect for the patients’ responses to not having the
advance condition due to the late detection.

Another dimension explored in this study pertains to the effect of health status. Our results underscore that falls and
injuries due to reduced vision were the major concerns among our patients. This could be attributed to the fact that our

participants were patients who visited glaucoma and retinal clinics. Consequently, most patients exhibited reduced visual
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Table 6 Multivariate Logistic Regression Analysis Between Education, Age, Income and Health Care Provider (Hospital) with Medical, Psychological, Financial and Social Effects

Independent Variable

Dependent Variable

Q43-Did Your Eye Condition Affect Your Other

Q44- Did You Have Any Negative or Psychological

Q45- Was Your Income Affected by Your Eye

Q46-was Your Social or Family Relationships

Medical Status Feelings Because of Your Eye Condition Condition Affected by
Adjusted Odd 95% CI for AOR P-value Adjusted Odd 95% CI for AOR P-value Adjusted Odd 95% CI for AOR P-value Adjusted Odd 95% CI for AOR P-value
Ratio (AOR) Ratio (AOR) Ratio (AOR) Ratio (AOR)
Lower Upper Lower Upper Lower Upper Lower Upper
Education Educated vs non 0.756 0.426 1.341 0.3389 0.790 0.463 1.348 0.3875 1.286 0.680 2.430 0.4388 0.837 0.452 1.551 0.5725
educated
Age Less than or equal 1.942 1.042 3.621 0.0366%* 1.788 1.001 3.195 0.0496** 1.385 0711 2.700 0.3389 1.818 0.951 3.474 0.0705
50 vs > 50
Income 5k-10k vs <5k 0.845 0.455 1.571 0.5950 0.974 0.537 1.766 0.9299 0.523 0.260 1.054 0.0699 1.402 0.722 2.723 03176
10k-15k vs <5k 0.292 0.133 0.642 0.0022+* 0.340 0.173 0.669 0.0018%* 0372 0.170 0811 0.0129%* 0.604 0.273 1.334 02123
>15k vs <5k 0.399 0.195 0815 0.0117% 0.389 0.201 0.752 0.0050%* 0316 0.145 0.688 0.0037%* 0.633 0.295 1.358 0.2405
Care provider Privet vs 2441 1.438 4.143 0.0009** 4.935 2877 8.467 <0.000 1+ 3.852 2217 6.694 <0.0001#* 2538 1.469 4.388 0.0008**
(Hospital) Governmental

Note: **Significant differences between groups (P<0.05).
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acuity and/or impaired visual fields owing to conditions such as glaucoma, AMD, and DR. Wood et al’**** found
associations between impaired visual fields, reduced visual acuity, poor contrast sensitivity, and an increased risk of falls.
Moreover, adults with impaired vision are twice as likely to experience falls and resultant injuries as individuals without
vision loss.*>

While the social and economic impacts reported in our study were less pronounced than the preceding effects, prior
research has indicated that individuals with VI are more likely to be at greater risk of social isolation.*® In addition, they
have lower educational attainment and employment opportunities than individuals without disabilities.’” Kéberlein et al*®
found that the time spent by family members or assistants caring for persons who have lost their vision increases
substantially as vision decreases. Hassell et al*** found a statistically significant restriction in leisure and work, social and
consumer interaction, and household and personal care difficulties in patients with moderate and severe visual impair-
ment. A correlational and intervention study indicated that family members could influence how both adults and children
manage their social lives amidst diseases and illnesses.*” In Saudi Arabia, the family plays a pivotal role; society is
deeply rooted in a culture of mutual assistance and familial support.*' Additionally, in 2016, the establishment of

a Family Affairs Council*?

in Saudi Arabia aligned with the ambitious goals of Vision 2030. The council’s purpose is to
enhance services that contribute to family stability. These contextual factors account for the discrepancies in our findings
of diminished social effects among patients with advanced ocular diseases in comparison to prior research.

Regarding the economic aspect, the observed reduced impact was anticipated, considering that 80% of the healthcare
system in Saudi Arabia is publicly funded, with only 20% of the healthcare services provided by the private sector.*>**
Moreover, the majority of patients receiving treatment at governmental hospitals where they were not subject to any
health service fees. However, financial costs caused by VI, the estimated global annual cost of productivity losses due to
VI were 410.7$ billion in 2018.?* Gordois et al*’ estimated the 2010 global total cost of VI at 3$ trillion, of which 2.3$
trillion were direct costs. The estimated United States population’s financial burden of VI was 134.2§ billion (direct costs
were 98.78 billion, and indirect costs were 35.5$ billion) in 2017. Rein DB et al found that the annual VI cost per patient
in the United States was 16,838%.*° Hence, these costs exert an impact on national healthcare expenditures, the associated
financial burdens, and the financial resources of individuals and their families, particularly those with lower incomes. Our
findings indicate that patients with lower incomes are more vulnerable to these effects than those with higher incomes.

Another noteworthy discovery from our study was the pronounced response emphasizing the necessity for educa-
tional initiatives aimed at increasing awareness through social engagement in addressing the advanced detection of eye
diseases. This indicates a diminished level of awareness among the population, consistent with the findings of other
studies.*’*® Consequently, education campaigns that enhance knowledge, awareness, and early detection can mitigate the

progression of VI and safeguard QoL.

Limitations and Future Work

The data were collected at the beginning of COVID-19. Therefore, the consequent COVID-19 quarantine and restrictions
led to a delay of 7-8 months as a result of the hospital’s refusal to allow any patient contact for research and data
collection purposes. Even after permission to resume data collection was granted, the number of patients visiting the
retina and glaucoma clinics was minimal. The questionnaire was the final step for patients visiting glaucoma and retina
clinics; therefore, they were typically tired from lengthy waits, numerous examinations, and intervention procedures such
as lasers, injections, and dilation. The examination times are much longer in government hospitals than in other sectors
because patients are attended to by interns and residents. The patients’ level of understanding and information delivery
was prolonged because the majority were above the age of 50. As a result, the explanation of the questionnaire and
answering the questions take at least 15 minutes.

To extend the study outcomes, a questionnaire can be distributed in the future for the patients visiting the eye clinics
at primary and secondary healthcare centers, then the findings for both questionnaires are analyzed to emphasize the late
detection impact. Moreover, clinical examinations such as visual acuity and slit lamp tests can be incorporated in the
analysis for further findings.
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Conclusion

The study was conducted in Riyadh particularly within three governmental tertiary hospitals and one private eye clinic, to
ensure a diverse range of patients’ feedback. Patients were drawn from various regions encompassing both urban and
non-urban areas. This study focused on patients attending subspecialty eye clinics for specialized eye -care.
A questionnaire, designed by a social planning professor and eye healthcare professionals, was distributed to our
participating patients to facilitate self-reporting. The study’s findings indicated that 27% and 50% of patients experienced
health status and psychological effects, respectively. Additionally, a significant relationship emerged between financial,
social, and health status effects among patients felt having ocular diseases detected in late stages. The study’s conclusion
underscored that over 90% of the patients expressed a strong desire to enhance their awareness of the early detection of
ocular diseases at late stage.

Anticipating an increase in such cases over time, hence the financial implications of late detection ripple into
governmental expenses aimed at covering treatment and care for these patients. It is important to note that Saudi
Arabia lacks approved screening program protocols endorsed by the Ministry of Health, the regulator organization.
However, manpower is not a constraint considering the presence of trained technicians, nurses, optometrists, and
ophthalmologists.*’

Consequently, primary healthcare centers situated in villages, small towns, and larger cities across various neighbor-
hoods present accessible avenues for improving eye care services in Saudi Arabia and preventing the late detection of eye
diseases. Additionally, optical shops constitute another essential channel, given that trained optometrists play a pivotal
role in providing primary eye care in developed countries such as the USA and the UK.’° > Moreover, advanced
technologies such as artificial intelligence approaches based on ocular images offer further potential solutions.
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