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Purpose: To assess the effect of visual impairment (VI), its severity, and ocular diseases on vision-related and health-related quality
of life (QoL) in Jordan.

Patients and Methods: A comparative, cross-sectional, hospital-based study was conducted among a group of 278 patients with VI
aged > 18 years, and age and sex-matched control group of 278 individuals with no VI. An interviewer administered the National Eye
Institute Visual Function Questionnaire (NEI VFQ-25) and the Medical Outcomes Study 12-Item Short Form Health Survey (SF-12) to
all participants.

Results: All the mean VFQ-25 subscales scores, physical component scale (PCS) and the mental component scale (MCS) of the SF-
12 were significantly lower in patients with VI compared to controls with no VI. The VFQ-25 subscales (except general health and
ocular pain), PCS, and MCS scores significantly decreased with more severity of VI. In the adjusted multivariate analysis, lower level
of education (p=0.013), male sex (p=0.016), and the presence of cerebrovascular disease (p=0.019) were significantly associated with
lower VFQ-25 composite scores in visually impaired patients compared to controls. Ocular disease duration of >5 years and
progressive VI were significantly associated with lower VFQ-25 composite scores (p= 0.026 and p<0.001) respectively, in patients
with VI. Glaucoma had a significantly larger reduction in mean scores of all the VFQ-25 subscales, and the PCS of the SF-12
compared to all other ocular diseases.

Conclusion: Both VI and increasing severity of impairment were associated with reduced vision-related and health-related quality of
life in adult Jordanians. Glaucoma patients and less educated people were particularly affected. Routine assessment of QoL in visually
impaired patients and improving referral protocols to vision rehabilitation services is recommended to improve the QoL in those
patients.
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Introduction
Vision plays a crucial role in daily life activities like reading, driving, and recognizing faces. It is also essential for social
functioning and physical and emotional well-being. Visual impairment (VI) is defined as

Vision loss to such a degree as to qualify as an additional support need through a significant limitation of visual capability
resulting from either disease, trauma, or congenital or degenerative conditions that cannot be corrected by conventional means,

such as refractive correction, medication, or surgery.'

Globally, the age-standardized prevalence of blindness decreased by 28.5% while the prevalence of moderate and severe
visual impairment increased slightly during the last 3 decades, with more than 90% of visually impaired individuals
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residing in developing countries, possibly attributed to higher poverty rates and limited access to health care services.*”
In 2020 in Jordan, there were an estimated 6.8% of the population with vision loss including blindness, severe, moderate
and mild VI.* Rabiu reported rates of 1.3%, 1.8%, and 9.5% for blindness, severe VI, and moderate VI in the north of
Jordan, respectively.’

Visual impairment has significant health and economic implications for affected individuals, their families, society,
and the healthcare system. It impacts their physical functions and mental health and increases dependency on others.
Elderly visually impaired people suffer from difficulties in daily life activities, frequent falls, social isolation, less life
satisfaction, cognitive difficulties, mental health problems, increased need for nursing care and increased use of health
services. Younger patients may experience anxiety due to the financial implications of their illness, such as loss of
income or the fear of losing income.® Therefore, knowledge of the impact of VI on vision-related quality of life (VR-
QoL), early clinical intervention, and vision rehabilitation help improving patients’ functional and social life.

In the assessment of the impact of VI on affected patients and response to treatment, eye caregivers (ophthalmologists
and optometrists) typically rely on objective measures such as visual acuity, often underestimating the functional,
psychological and emotional consequences of VI that can occur with even mild vision loss.” Several instruments were
developed and tested over the past two decades to evaluate the subjective, patient-reported quality of life (QoL) in VL.¥ '
These instruments have become essential when conducting trials on new treatments to assess their effectiveness in
improving patients’ QoL.*%'?

While generic, health-related QoL (HR-QoL) measures can determine the effects of various diseases on different
aspects of QoL (including physical functioning, social functioning, role functioning, mental health, and general health
perceptions) and can be used to compare different populations and different diseases, they may not be sensitive to
changes in vision-related function or to the severity of impairment in ocular diseases. On the other hand, disease-specific,
vision-related QoL (VR-QoL) measures can be more responsive to changes in visual and functional status, so they have
better discrimination between the levels of severity of VI, but are incapable of comparisons between VI and other
conditions.® Therefore, it is advisable to include both health-related and vision-related measures when conducting
research on the impact of VI on quality of life to facilitate comparison of the impact of vision disorders with other
disorders and provide a broader assessment of clinical and health outcomes.®'> However, limited studies have assessed
the cross-sectional correlation between these two distinctly different QoL measures.'®!”

Evaluating the QoL provides valuable insight into how patients perceive their illness and helps caregivers determine
the most effective intervention by focusing on the most pronounced disabilities to improve the patient’s well-being.
Additionally, QoL research can assist in determining how healthcare resources should be allocated across diverse
conditions and populations.'®

Currently, there is a lack of data and research on the impact of VI on the VRQoL and HRQoL in visually impaired
people in Jordan. Therefore, the objectives of this study were to assess the impact of VI, its severity, and ocular morbidity
on the VR-QoL and HR-QoL in adult Jordanians and to assess the association of sociodemographic and clinical factors
with QoL scores.

Materials and Methods
Study Design and Population

This was a comparative cross-sectional, hospital-based, observational study involving 278 consecutive patients with VI
aged 18 years and older, and 278 control participants, matched by age and sex, who attended the eye clinics at two
tertiary referral university hospitals in north and central Jordan between December 2021 and June 2022. Control
participants with normal vision were selected from those who accompanied all patients who attended the eye clinics.
The study was approved by the institutional review board at Jordan University of Science and Technology (Approval
No. 27/140/2021) and adhered to the tenets of the Declaration of Helsinki. All participants signed a written informed
consent to participate in the study.

Patients with VI of at least 3 months and onset of the disease after the age of 18 years were included. Patients with
a recent history of acute loss of vision and who were receiving active treatment, as well as those with cataract as the
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primary diagnosis and awaiting cataract surgery, were excluded. Participants with conditions that may impair their
response to the questions (such as mental illness or cognitive impairment), cancer, or childhood onset of visual
impairment were also excluded.

Data Collection and Ocular Examination

An interviewer collected sociodemographic data from the participants, including age, sex, marital status, whether living
with family members or not, residence (urban, suburban, rural), level of education, medical insurance, employment, and
monthly household income. Comorbid systemic conditions including cardiovascular disease, hypertension, diabetes
mellitus, cerebrovascular disease, and arthritis were also recorded as reported by both control and patient groups. Patient-
reported information on the duration, onset (acute/gradual), and progression of visual impairment (stable/progressive)
were recorded. The ocular condition causing VI was extracted from the medical records.

All patients underwent ocular examination, including visual acuity (VA) measurement, intraocular pressure measure-
ment, and slit-lamp examination of the anterior and posterior segments. Visual acuity was measured with Snellen’s chart,
with the patient wearing habitual distant correction, or after subjective refraction. Control subjects had their VA measured
to ensure they had no VI. The level of visual impairment was documented based on VA in the better-seeing eye and was
defined according to the world health organization as follows: no VI (control subjects, >6/12), mild VI (<6/12 to 6/18),
moderate VI (<6/ 18 to 6/60), severe VI (<6/60 to 3/60), and blindness (<3/60)."”

Quality of Life Measures

For the VR-QoL, we implemented the National Eye Institute Visual Functioning Questionnaire (NEI VFQ-25), which
specifically addresses visual function and has been used to assess visual impairment in different eye conditions.?® Its
psychometric properties have been validated, and it covers the physical, functional, emotional and social aspects of visual
disability, which are the main parts of the multidimensional concept of quality of life.'>'®*! Further advantages of using
the VFQ-25 include the patient-based nature of the content, being observer administered (less missing items), and the
ability to compare VI in different ocular conditions on the same scale. For the current study, an interviewer administered
the Arabic version of the NEI VFQ-25, which is a reliable and valid measure for assessing visual functions of Arabic
speaking patients.”? There are 12 subscales included in the VFQ-25: general health (1 item), general vision (1 item),
ocular pain (2 items), near activities (3 items), distance activities (3 items), vision-specific social functioning (2 items),
vision-specific mental health (4 items), vision-specific role difficulties (2 items), vision-specific dependency (3 items),
driving (3 items), color vision (1 item), and peripheral vision (1 item). A scoring algorithm was used to calculate each
subscale’s score, which was then transformed to a 0-100 scale with a higher score denoting better functioning. The
average of 11 subscale scores was then calculated, removing the general health subscale’s single item, to produce an
overall composite score.* Subjects who have never driven or stopped driving due to “other reasons” or due to “eye sight
and other reasons” were set to missing for all driving items, whereas subjects who stopped driving mainly due to their
eyesight were entered as “0”.

Regarding HR-QoL assessment, an interviewer administered an Arabic translated version of the 12 items Medical
Outcomes Study Short Form Health Survey (SF-12) version 1, which was previously validated and shown to have very
good reliability.>*?> The SF-12, which is a briefer version of the 36 items health survey (SF-36), was demonstrated to be
a valid measure of general health status for ophthalmic research,® and benefits from the reduced administration time
compared to the SF-36 form.?”*® Two summary component scores, the physical component score (PCS), and the mental
component score (MCS) were calculated using a norm-based scoring algorithm utilizing data from a US general
population survey, where the mean is 50, and standard deviation is 10.%°

Statistical Analysis

Descriptive statistics were used to summarize data. The chi square test was used to analyze the differences in distribution
of sociodemographic factors between patients with VI and control subjects. Student’s ¢-test and analysis of variance was
used to compare the mean scores of the VFQ-25 scales and the SF-12 summary scales among the two study groups and
groups of the level of visual impairment, respectively. Spearman correlation test was used to assess the correlation
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between the VFQ-25 composite score, and the SF-12 summary components. A general linear model procedure was used
to test the differences in the QoL between patients and controls after adjusting for potential confounders and to analyze
the differences in QoL scores among patients according to severity of VI. Also, a general linear model was used to
analyze the effect of eye diseases on QoL scores in patients compared to controls. The general linear model multivariate
procedure provides regression analysis and analysis of variance for multiple dependent variables by one or more factor

variables or covariates. A p-value was considered significant if it was less than 0.05.

Results

Participants Sociodemographic and Clinical Characteristics

This study included 278 patients with visual impairment, and 278 controls with normal vision. Details of the socio-
demographic and clinical characteristics and their differences between visually impaired patient and control subjects are
shown in Table 1. Visually impaired people were significantly more likely to be single, have lower levels of education, be
unemployed, or have lower income. No statistically significant differences were present regarding the other factors. The
prevalence of diabetes mellitus among people with VI was significantly higher than controls (67.3% vs 36.7%), but the
prevalence of other comorbidities was not significantly different between the two groups.

Table | Participants’ Sociodemographic and Clinical Characteristics

Characteristics Total Control Patients with VI p- value
(N=556) (N= 278) (N= 278)
n (%) n (%) n (%)
Age, mean (SD), years 53.84 (14.6) 53.8 (14.2) 53.9 (15.0) 0.687
Range 18-75 19-75 18-75
Age (in years) 0.368
<50 179 (32.2) 86 (30.9) 93 (33.5)
50-60 157 (28.2) 86 (30.9) 71 (25.5)
>60 220 (39.6) 106 (38.1) 114 (41.0)
Sex 1.0
Male 270 (48.6) 135 (48.6) 135 (48.6)
Female 286 (51.4) 143 (51.4) 143 (51.4)
Marital status 0.021
Single 75 (13.5) 29 (10.4) 46 (16.5)
Married 422 (75.9) 225 (80.9) 197 (70.9)
Previously married 59 (10.6) 24 (8.6) 35 (12.6)
Living status 0.857
Alone 31 (5.6) 14 (5.0) 17 (6.1)
With family 471 (84.7) 237 (85.3) 234 (84.2)
With husband or wife only 54 (9.7) 27 (9.7) 27 9.7)
Place of living 0.104
Urban 229 (41.2) 126 (45.3) 103 (37.1)
Suburban 156 (28.1) 76 (27.3) 80 (28.8)
Rural 171 (30.8) 76 (27.3) 95 (34.2)
Medical insurance 0.057
Yes 473 (85.1) 245 (88.1) 228 (82.0)
No 83 (14.9) 33 (11.9) 50 (18.0)
Education level 0.000
llliterate 33 (5.9) 4 (1.4 29 (10.4)
Secondary or lower 291 (52.3) 128 (46.0) 163 (58.6)
University or higher 232 (41.7) 146 (52.5) 86 (30.9)
(Continued)
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Ocular Conditions and Visual Impairment

Table | (Continued).

Characteristics Total Control Patients with VI p- value
(N=556) (N= 278) (N=278)
n (%) n (%) n (%)

Employment 0.000
Unemployed 270 (48.6) 109 (39.2) 161 (57.9)
Employed 136 (24.5) 84 (30.2) 52 (18.7)
Retired 150 (27.0) 85 (30.6) 65 (23.4)

Income (monthly) 0.000
< $600 267 (48.0) 107 (38.5) 160 (57.6)
> $600 289 (52.0) 171 (61.5) 118 (42.4)

Cardiovascular disease/Hypertension 0.06
No 305 (54.9) 164 (59.0) 141 (50.7)
Yes 251 (45.1) 114 (41.0) 137 (49.3)

Diabetes mellitus 0.000
No 267 (48.0) 176 (63.3) 91 (32.7)
Yes 289 (52.0) 102 (36.7) 187 (67.3)

Cerebrovascular disease 1.0
No 547 (98.4) 274 (98.6) 273 (98.2)
Yes 9 (1.6) 4 (1.4) 5(1.8)

Arthritis 0.512
No 490 (88.1) 242 (87.1) 248 (89.2)
Yes 66 (11.9) 36 (12.9) 30 (10.8)

Abbreviations: SD, standard deviation; VI, visual impairment.

Table 2 shows the distribution and characteristics of the ocular conditions and the level of VI among visually impaired
people. The majority of the 278 patients with visual impairment had moderate VI (51.8%), followed by mild VI (24.5%),
blindness (15.1%), and severe VI (8.8%). Diabetic retinopathy was the most common ocular cause (58.6%), followed by

corneal disease (16.9%). More than one ocular condition was present in 24 patients (8.6%). Most patients reported ocular

diseases with gradual onset (82.0%), and the level of VI was felt to be progressing by 62.2%. Approximately half of the

patients had their condition for more than 5 years, with a mean (SD) of 8.3 (7.0) years for all patients.

Table 2 Clinical Characteristics of Patients with Visual Impairment

Variable n %
Age-related macular degeneration (AMD) 12 4.3%
Diabetic retinopathy 163 58.6%
Other retinal disease* 23 8.3%
Glaucoma 9 3.2%
Corneal Disease 47 16.9%
Combined 24 8.6%
Duration (years)

<5 132 47.5%

>5 146 52.5%
Disease onset

Acute 46 16.5%

Gradual 228 82.0%

Acute on chronic 4 1.4%

(Continued)
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QoL for Patients with Visual Impairment Compared to Controls with Normal Vision
The mean VFQ-25 composite and subscale scores and the mean of SF-12 physical component (PCS), and the mental
component (MCS) scores for patients with visual impairment and controls with normal vision are shown in Table 3. The
mean composite score was significantly much lower in patients compared to controls (53.2 vs 98.0, p<0.001). Similarly,
patients scored much significantly lower than controls in all VFQ-25 subscales, indicating a worse quality of life in
patients across all domains. On average, the difference in subscales between the two groups (controls vs patients) ranged
from 14.9 for ocular pain to 67 for driving. Moreover, patients had a significantly lower scores in PCS (40.9 vs 51.7,
p<0.001) and MCS (36.4 vs 46.9, p<0.001) compared to controls, indicating poorer physical and mental health

Table 2 (Continued).

Variable n %
Disease progression
Stable 105 37.8%
Progressive 173 62.2%
Level of Visual Impairment (VI)
Mild VI 68 24.5%
Moderate VI 144 51.8%
Severe VI 24 8.6%
Blindness 42 15.1%

functioning in patients compared to controls.

When patients were categorized according to the severity of visual impairment (Table 4), they differed significantly in
the mean PCS and MCS scores and the VFQ-25 composite and subscale scores except general health and ocular pain,
with a tendency toward decreased score with an increasing the severity of visual impairment.

Notes: *Includes retinal detachment, retinitis pigmentosa, myopic degeneration, macu-
lar hole, and uveitis.

Table 3 The Mean Score for Vision-Related Quality of Life (VR-Qol) and Health-Related Quality of Life (HR-
Qol) for Persons with Normal Vision and Patients with Visual Impairment

Quality of Life Scales and Controls (Normal Vision) Patients (Visual Impairment) p-value
Subscales

Mean SD Mean SD
VFQ-25
General health 735 247 45.6 30.7 <0.001
General vision 97.6 7.0 44.7 19.2 <0.001
Ocular pain 94.6 8.9 797 222 <0.001
Near activities 97.3 7.8 448 27.1 <0.001
Distance activities 99.0 4.3 5.1 27.7 <0.001
Social functioning 98.6 5.8 44.7 24.1 <0.001
Mental health 97.2 6.8 41.1 30.2 <0.001
Role difficulties 99.1 4.6 529 28.3 <0.001
Dependency 99.0 6.1 482 35.1 <0.001
Driving 97.1 5.9 30.1 34.0 <0.001
Color vision 99.5 3.6 743 344 <0.001
Peripheral vision 99.3 42 59.7 335 <0.001
Composite score 98.0 38 532 21.6 <0.001
SF-12
PCS 51.7 77 40.9 1.3 <0.001
MCS 46.9 1.9 364 12.5 <0.001

Abbreviations: MCS, Mental Component Score; PCS, Physical Component Score; SD, Standard deviation; SF-12, Medical Outcomes Study

Short Form Health Survey; VFQ-25, The National Eye Institute Visual Functioning Questionnaire.
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Table 4 The Mean Score for Vision-Related Quality of Life (VR-Qol) and Health-Related Quality of Life
(HR-Qol) for Patients with Visual Impairment According to the Severity of Visual Impairment

Mild VI Moderate VI Severe VI Blindness p-value

Mean SD Mean SD Mean SD Mean SD
VFQ-25
General health 49.6 27.8 46.0 31.1 44.8 29.5 38.1 34.1 0.294
General vision 58.2 15.4 46.0 152 39.2 18.2 21.9 15.8 <0.001
Ocular pain 84.4 19.7 78.6 22.4 724 26.8 80.4 22.1 0.111
Near activities 64.2 20.3 46.4 23.5 28.1 228 17.8 228 <0.001
Distance activities 67.8 21.8 54.4 228 387 25.6 19.1 243 <0.001
Social functioning 58.6 19.2 47.5 20.7 37.0 17.5 17.3 223 <0.001
Mental health 54.1 31.7 40.2 28.7 30.2 18.2 29.2 31.2 <0.001
Role difficulties 65.6 26.5 523 27.7 43.8 26.1 39.3 26.1 <0.001
Dependency 68.4 30.3 50.1 319 31.3 343 18.7 29.3 <0.001
Driving 61.7 29.1 247 30.1 1.2 3.1 0.0 0.0 <0.001
Color vision 88.8 21.9 79.6 28.6 65.6 37.6 378 41.1 <0.001
Peripheral vision 77.2 26.5 62.0 30.7 54.2 25.2 26.8 338 <0.001
Composite score 68.4 17.2 54.6 18.1 424 16.8 30.3 19.1 <0.001
SF-12
PCS 45.0 10.1 414 1.2 394 10.9 333 9.8 <0.001
MCS 40.6 1.8 36.2 12.8 29.7 10.1 342 1.6 0.001

Abbreviations: MCS, Mental Component Score; PCS, Physical Component Score; SF-12, Medical Outcomes Study Short Form Health
Survey; VFQ-25, The National Eye Institute Visual Functioning Questionnaire; VI, Visual impairment.

Multivariate Analysis
Table 5 shows the multivariate analysis of the differences in VFQ-25 composite and subscale scores and the mean SF-12
components between patients and controls. After adjusting for important variables, patients scored lower than controls in

Table 5 Multivariate Analysis of the Differences Between Patients and Controls in the Vision-
Related Quality of Life (VR-Qol) and Health-Related Quality of Life (HR-QoL)

p* 95% ClI p-value

VFQ-25

General health -20.5 -24.9 -16.2 <0.001
General vision -51.7 —543 —49.0 <0.001
Ocular pain —14.3 —17.4 -11.2 <0.001
Near activities -51.3 —55.0 —47.7 <0.001
Distance activities —46.5 —-50.1 —42.9 <0.001
Social functioning -53.0 —56.3 —49.8 <0.001
Mental health -53.7 -57.7 —49.7 <0.001
Role difficulties —45.3 —49.0 —41.7 <0.001
Dependency —48.2 —52.8 —43.7 <0.001
Driving —65.9 -72.6 —59.1 <0.001
Color vision -23.1 -27.5 —-18.6 <0.001
Peripheral vision —385 —42.9 —34.1 <0.001
Composite score —43.4 —46.2 —40.6 <0.001
SF-12

PCS -9.0 —-10.6 -7.5 <0.001
MCS -9.4 -11.6 =72 <0.001

Notes: *Comparing patients to controls. Adjusted for age, sex, marital status, living with family status, residence,
level of education, medical insurance, employment, household income, and comorbid systemic conditions.
Abbreviations: Cl, Confidence interval, MCS, Mental Component Score; PCS, Physical Component Score; SF-12,
Medical Outcomes Study Short Form Health Survey; VFQ-25, The National Eye Institute Visual Functioning
Questionnaire.
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the composite score by 43.4 points (95% CI: 40.6, 46.2), PCS by 9.0 points (95% CI: 7.5, 10.6), and MCS by 9.4 points
(95% CI: 7.2, 11.6). Similarly, patients scored lower than controls in all VFQ-25 subscales, with a difference ranging
from 23.1 for color vision to 65.9 for driving. Lower level of education (p=0.013), male sex (p=0.016), and the presence
of cerebrovascular disease (p=0.019) were significantly associated with lower composite scores.

Table 6 shows the multivariate analysis of the differences in VFQ-25 composite and subscale scores and the mean SF-
12 components in patients according to severity of the VI. Patients with moderate VI scored lower than patients with
mild VI in all subscales and domains except general health, ocular pain, and color vision. On the other hand, patients
with severe VI scored lower than patients with mild VI in all subscales and domains except general health. Patients with
blindness scored lower than patients with mild VI in the composite score and all domains except general health, ocular
pain, and MCS. Among visually impaired subjects, ocular disease duration >5 years and progressive VI were signifi-
cantly associated with lower VFQ-25 composite scores (p-value 0.026 and <0.001 respectively). The difference in scores
between patients with mild VI and controls after adjustment was separately analyzed. Those with mild VI scored
significantly less than controls in VFQ-25 composite score by 29.7 points 95% (CI: 26.7, 32.8), PCS by 5.8 points (95%
CI: 3.8, 7.7), and MCS by 5.5 points (95% CI: 2.3, 8.7).

Table 7 shows the multivariate analysis of the impact of ocular conditions compared with controls on VFQ-25 and
SF-12 components after adjustment for demographic and clinical variables. Patients with different ocular conditions had
significantly lower scores compared to controls in all VFQ-25 subscales and the SF-12 components, except color vision
in patients with Age-related macular degeneration (AMD) and corneal disease, and MSC in patients with corneal disease.
Those with glaucoma had a larger reduction of the composite VFQ-25 score and all its subscales, and the PCS of the SF-
12 compared to all other ocular conditions, whereas those with corneal disease scored better than other ocular diseases in
both SF-12 components and in composite VFQ-25 score and all its subscales except ocular pain, mental health,
peripheral vision.

Among patients with VI, the VFQ-25 composite score had a moderate correlation with both the SF-12 PCS (1=0.579,
p<0.001), and the MCS (r=0.409, p<0.001). Also, the vision related mental health subscale of the VFQ-25 had
a moderate correlation with the MCS (1=0.666, p<0.001).*°

Discussion

Our results showed that VI had a significant effect on all VFQ-25 subscales and SF-12 component scores compared to
control subjects and was consistent with results from previous studies.'®*' % This effect was significantly related to the
severity of VI,'*'* however general health and ocular pain appeared to be unrelated to the severity of VI, indicating that
as visual acuity becomes worse, the patients’ ability to perform other social and physical tasks is further compromised
which further reflects on their dependency and emotional well-being. The lack of association between severity of VI and
general health and ocular pain has also been reported in previous population-based studies.'''*

Although patients had significantly lower general health VFQ-25 scores than controls, no significant difference was
found between the different levels of VI, possibly reflecting the lack of association between the various general comorbid
medical conditions and the VR-QoL, except for cerebrovascular disease, which may contribute to other vision-related
tasks through its central nervous system involvement.

In this study, subscales that rely directly or indirectly on visual acuity like driving, vision-specific mental health,
social functioning, general vision, and near vision were the highest affected domains in the VFQ-25 respectively, similar
to previously reported results.?*>%3°

As in prior studies, the missing data rate for the driving subscale was high among patients (never driven or stopped
driving due to other reasons),’*>’ due to Jordan’s high car ownership costs. However, the impact of VI was greatest on
the driving subscale, which could indirectly affect dependency and social functioning if patients eventually lose the
ability to drive, especially in a country with a poor public transportation system that is not accessible to people with
disabilities.

Scores of vision-specific mental health subscale and the SF-12 MCS were significantly lower in visually impaired
subjects, confirming that VI is associated with various mental and psychological problems such as social isolation, lower

. . . . . 12.2
life satisfaction, anxiety, and depression.'*%3%
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Table 6 Multivariate Analysis of the Vision-Related Quality of Life (VR-Qol) and Health-Related Quality of Life (HR-QoL) Among Patients with Visual Impairment
According to Impairment Severity*
Mild VI Moderate VI Severe VI Blindness
i} 95% ClI p-value B 95% ClI p-value B 95% ClI p-value
VFQ-25
General health Ref -3.1 -10.9 4.7 0.439 -83 -20.9 42 0.192 -84 —19.1 2.3 0.121
General vision Ref -11.9 —16.5 -7.3 <0.001 —19.3 —26.6 -11.9 <0.001 -31.6 -37.9 -25.3 <0.001
Ocular pain Ref —6.0 -12.2 0.1 0.053 -12.7 -22.5 -2.9 0.011 0.3 -8.1 8.6 0.950
Near activities Ref —16.7 -23.2 —-10.3 <0.001 —36.5 —46.9 —26.2 <0.001 —41.9 —50.7 —33.1 <0.001
Distance activities Ref -12.9 —19.5 —6.4 <0.001 —28.3 —388 -17.8 <0.001 —41.4 -50.4 -32.5 <0.001
Social functioning Ref —-10.9 —-17.1 —4.7 0.001 -21.5 -31.5 -11.5 <0.001 —38.6 —47.1 —-30.1 <0.001
Mental health Ref —-10.7 —19.1 -22 0.014 -21.1 —34.7 -7.5 0.002 -17.2 —28.8 —5.6 0.004
Role difficulties Ref —-13.5 -21.1 —6.0 0.001 -22.2 —344 —-10.0 <0.001 -21.7 -32.1 -11.3 <0.001
Dependency Ref —-17.0 —26.0 -8.0 <0.001 -36.9 -51.4 —22.5 <0.001 —45.4 -57.7 -33.1 <0.001
Driving Ref —-37.0 -52.0 -22.0 <0.001 —66.9 —-91.3 —42.5 <0.001 —58.2 —82.8 —335 <0.001
Color vision Ref -8.2 -17.0 0.6 0.069 —224 —36.5 —83 0.002 —44.8 —56.9 —32.8 <0.001
Peripheral vision Ref —-15.2 -23.9 —6.5 0.001 -22.2 —36.1 —83 0.002 —44.9 —56.7 -33.0 <0.001
Composite score Ref —-13.0 —18.1 -7.9 <0.001 —25.6 -33.7 -174 <0.001 —33.1 —40.1 —26.2 <0.001
SF-12
PCS Ref -3.2 —6.1 -0.3 0.028 —6.2 —-10.8 -1.6 0.009 -104 -144 —6.5 <0.001
MCS Ref -3.7 -7.3 -0.2 0.040 —10.1 -15.9 —4.4 0.001 —4.3 -9.2 0.6 0.083

Notes: *Adjusted for age, sex, marital status, living with family status, residence, level of education, medical insurance, employment, household income, comorbid systemic conditions, ocular disease duration, ocular disease
onset, and progression of visual impairment.
Abbreviations: Cl, Confidence interval; MCS, Mental Component Score; PCS, Physical Component Score; SF-12, Medical Outcomes Study Short Form Health Survey; VFQ-25, The National Eye Institute Visual
Functioning Questionnaire; VI, Visual impairment.
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Table 7 Multivariate Analysis of the Impact of Ocular Conditions on VFQ-25 and SF-12 Components Compared with Controls'

DR Other retinal diseases AMD Glaucoma Corneal disease Combined

B 95% CI B 95% ClI B 95% CI B 95% ClI B 95% ClI B 95% CI
VFQ-25
General health -20.2 —25.6 to —14.8 -23.6 —33.7 to —13.6 -23.8 —37.1 to —10.4 | —54.6 | —699 to -394 | 87 —16.2 to —I.1 -29.3 —39.0 to —19.6
General vision —49.9 —53.2 to —46.5 —56.3 —62.6 to —50.0 -52.9 —61.2to —445 | —61.5 | =71.0to -51.9 | —49.6 | —54.3 to —44.8 —55.7 —61.7 to —49.6
Ocular pain -9.0 =129 to —5.2 =173 —24.5 to —10.0 -10.0 —19.6 to —0.5 =315 | —425t0 —20.6 | —19.0 | 244 to —13.6 —24.1 =31.1 to —17.1
Near activities -51.3 —55.9 to —46.7 -58.0 —66.6 to —49.4 -59.2 —70.6 to 479 | -712 | —-842to 582 | —39.9 | —46.4 to —33.5 —55.7 —64.0 to —47.4
Distance activities —44.0 —48.5 to —39.6 -54.0 —62.4 to —45.7 —55.6 —66.6 to —44.6 | —752 | —87.8to —62.6 | —36.8 | —43.l to —30.6 -53.7 —61.8 to —45.7
Social functioning -50.3 —54.4 to —46.2 -57.3 —65.0 to —49.5 —-56.6 —66.8 to —46.4 | —-72.8 | —845to —61.2 | —50.1 | —55.9 to —44.3 -58.4 —65.8 to —50.9
Mental health -50.1 —55.3 to —45.0 —62.6 —72.2 to —53.0 -59.4 —72.1 to —46.6 | —679 | —824to 534 | —50.6 | —57.8 to —43.4 —59.1 —68.4 to —49.9
Role difficulties —45.0 —49.6 to —40.4 -51.7 —60.2 to —43.1 —44.8 —56.2 to —33.5 | —67.5 | —80.4 to —54.5 | —34.1 | —40.5t0 —27.7 | —56.7 —65.0 to —48.5
Dependency —47.0 —52.6 to —41.4 -54.0 —64.5 to —43.5 -59.9 —738to —459 | —825 | —984 to —66.6 | —32.2 | —40.l to —24.3 —62.0 ~72.1 to —51.9
Color vision —26.7 -32.2 to -21.3 -27.3 —375t0 —17.1 —8.9% —22.4 to 4.5 —645 | =799 to 492 | —6.0* | —13.6to |.6 -30.6 —40.4 to —20.8
Peripheral vision -37.2 —42.6 to —31.8 —49.1 —59.2 to —39.0 -253 —388to 119 | -758 | —91.1 to -60.5 | —26.4 | —34.0 to —18.8 —54.6 —64.4 to —44.9
Composite score —41.7 —45.2 to —38.2 -50.0 —56.5 to —43.5 —46.3 —549 to -37.6 | 669 | —76.7 to -57.0 | —352 | —40.l to —30.3 -51.7 —58.0 to —45.4
SF-12
PCS -9.3 =11.3 to -7.3 -10.3 —14.0 to —6.7 =11.2 —16.1 to —6.4 -21.0 | —26.6to—155 | —3.4 —6.1 to 0.6 —-12.6 —16.1 to —9.0
MCS -9.3 —12.2 to —6.5 -12.7 —18.0 to —7.4 -12.6 —19.6 to —5.5 =139 | -21.9 to -5.9 —4.0* | =7.9 t0 0.0 -14.2 -19.3 to —9.0

Notes: TAdjusted for age, sex, marital status, living with family status, residence, level of education, medical insurance, employment, household income, and comorbid systemic conditions. *p>0.05 (not statistically significant).
Abbreviations: AMD, Age-related macular degeneration; Cl, Confidence interval; DR, Diabetic retinopathy; MCS, Mental Component Score; PCS, Physical Component Score; SF-12, Medical Outcomes Study Short Form Health Survey;
VFQ-25, The National Eye Institute Visual Functioning Questionnaire.
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As visual impairment progresses, patients become less independent, more socially isolated, and more physically
restricted, and may rely on reading to maintain their quality of life, sense of engagement, and connection with the world.
This may cause anxiety and depression due to fear of losing their near vision. They often ask if they can maintain their
ability to read, or express their concern about losing near vision when general vision is deteriorating as this would leave
a “destabilizing void in their lives”.** Qutishat reported that near tasks were the main functional needs for patients with
low vision (74.9%) in a vision rehabilitation center in Jordan.*’

Ocular pain, color vision, and peripheral vision subscales were least influenced by VI, as reported previously.'®*
Ocular pain and color vision abnormalities are not usually associated with most ocular conditions that cause VI, while
peripheral vision is affected in glaucoma and other diseases involving peripheral retina, as shown by low scores in this
study.

The VFQ-25 was initially developed involving only patients with moderate to severe eye disease,'® thus it was
unclear if it would be sensitive to milder VI. We found that all VFQ-25 subscales and SF-12 components were
significantly lowered in patients with mild VI compared to control subjects, similar to subsequent studies.*'*>*! The
mental health VFQ-25 subscale score was the most affected, emphasizing the psychological impacts of mild VI and the
necessity to address this issue even in early vision loss patients.

Many population-based studies have assessed how visual impairment affects HR-QoL, mostly using SF-36 and SF-
12.2° One study found no association between levels of VI and PCS or MCS,*® while VA levels were monotonically

S,*-** and MCS before controlling for other variables.** In our study, VI significantly affected both

associated with PC
PCS and MCS, while the severity of VI was solely linked with PCS. VFQ-25 composite score had a large and medium
correlation with SF-12 PCS and MCS scores, respectively. This shows that VI can affect dimensions covered by SF-12,
and that SF-12 PCS may be sensitive to different levels of VI. More recently, other HR-QoL instruments such as EQ-5D,
15D, and EUROHIS-QOLS have been assessed regarding the effect of distance VA on generic HR-QoL and were found
to be highly sensitive to vision (EQ-5D, 15D). Their implementation in future studies may be needed to confirm their
reproducibility in our population.'*

As in earlier studies, higher education levels were associated with better vision-related QoL scores in this study.*'**
Higher-literacy patients may research their eye condition and VI to better understand the problem and implement
strategies to improve their quality of life. Male sex was associated with lower composite VFQ-25 scores, however,
many studies among different populations showed no association between sex and VR-QoL.”!-323%43

Longer ocular disease or VI duration was linked to worse VR-QoL scores in some studies.*>** We found similar
results, however, this may indicate failure to adjust to VI over time or underutilization of visual rehabilitation services.
A longitudinal study in patients with stable VI may clarify this issue. We also found that patient-reported progression of
VI was associated with worse VR-QoL scores, emphasizing the importance of early clinical and rehabilitation
management.

Ocular diseases assessed in this study were significantly associated with lower VFQ-25 scores, similar to other
literature.>”*>*® However, few studies assessed the comparative effect of eye diseases on QoL using VFQ-25.3"
Glaucoma had the highest impact on most VR-QoL scores, including ocular pain and color vision, and the impact was
highest on dependency and peripheral vision. Glaucoma patients may report ocular pain due to side effects of glaucoma
medications, intermittent angle closure, or exposure to various clinical interventions. In view of this, glaucoma patients
need special attention to their QoL level, as the preservation of central vision until late in the disease may give a false
impression of a relatively good QoL. On the other hand, patients with corneal disease scored the highest in most items.

Other ocular conditions had variable degrees of impact on the VFQ-25 scores. As expected, central visual loss in
patients with AMD had a large impact on near and distance vision scores, which also affected dependency, social
functioning, and mental health.>” Diabetic retinopathy is a major cause of blindness and visual impairment in Jordan,’
and in the present study was responsible alone for 58.6% of the total cases of VI, and was present in 75% of the cases
with combined ocular disease. Although both groups (diabetic retinopathy, combined disease) were associated with
moderate reductions of the VFQ-25 scores, post hoc multiple comparisons showed larger reductions of the scores

(p-value <0.05) in the combined group in the ocular pain, distance activities, role difficulties, dependency, peripheral
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vision, and composite scales, suggesting that having an additional ocular morbidity further impacts the quality of life,***!

but the additive or synergetic nature of this observation is not clear and may further be explored in a separate study.

Data on VR-QoL assessment using VFQ-25 in Middle eastern populations is sparse. In Egypt, Abdelfattah®* and El-
Banna®’ administered the Arabic VFQ-25 to visually impaired people with various ocular conditions. Our findings were
different across different VFQ-25 subscales despite the close geographical, cultural, and language proximity. When
comparing quality of life studies, the source of information, age distribution, hospital versus population-based samples,
and study location (nursing homes, low vision rehabilitation groups) should be considered. Psychosocial support, culture,
language, religion, habits, and lifestyles may change how VI is perceived in different populations.

This study is mainly limited by its cross-sectional nature and being hospital-based, hence causal relationship between
the different variables and QoL measures could not be established, and selection bias may be present. However, we have
included a control group, used a health-related QoL questionnaire (SF-12), and the collected data was from the two major
university hospitals in the north and central regions of Jordan, making the results more generalizable for the rest of the
population.

Conclusion

This study is the first study to evaluate the impact of visual impairment and various ocular diseases on vision-related and
health-related quality of life in adults in Jordan. Both visual impairment and increasing severity of impairment were
associated with significant negative impact on vision-related and health related QoL. Glaucoma patients and those with
lower levels of literacy were particularly affected. Eye care givers are encouraged to routinely assess QoL in visually
impaired patients and improve their referral protocols to vision rehabilitation services including patients with mild VI,
where early therapeutic intervention should be made to delay the progression of VI, thus maintaining their quality of life.
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