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Abstract: This study evaluates the impact of the severity of myopia and the type of visual correction
in presbyopia on vision-related quality of life (QOL), using the refractive status and vision profile
(RSVP) questionnaire. A total of 149 subjects aged 41–75 years with myopic presbyopia were recruited:
108 had low myopia and 41 had high myopia. The RSVP questionnaire was administered. Rasch
analysis was performed on five subscales: perception, expectation, functionality, symptoms, and
problems with glasses. Highly myopic subjects had a significantly lower mean QOL score (51.65),
compared to low myopes (65.24) (p < 0.001). They also had a significantly lower functionality
score with glasses (49.38), compared to low myopes (57.00) (p = 0.018), and they had a worse
functionality score without glasses (29.12), compared to low myopes (36.24) (p = 0.045). Those
who wore progressive addition lenses (PAL) in the high-myope group (n = 25) scored significantly
better, compared to those who wore single-vision distance (SVD) lenses (n = 14), with perception
scores of 61.19 and 46.94, respectively (p = 0.029). Highly myopic presbyopes had worse overall
QOL and functionality, both with and without glasses, compared to presbyopes with low myopia.
High-myopic PAL users had a better perception outcome than SVD lens wearers. Low-myopic PAL
wearers had a better QOL than SVD wearers.
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1. Introduction

Presbyopia is a global problem affecting 1.8 billion people worldwide [1], of which at
least 826 million were not adequately corrected as of 2015 [2]. The number of presbyopes
is set to increase to 2.1 billion by 2030, against a backdrop of an ageing global population
where the median age could reach 40 years by 2050 [3]. While the impact of presbyopia
can be minimised easily by using visual correction such as spectacles, contact lenses, or
refractive surgery, up to 34% of presbyopes in developed countries do not have adequate
correction [4]. This is compounded by the projected rise in myopia’s prevalence and severity
globally, which will have a further impact on the quality of life (QOL) for presbyopes [3].

In people with both presbyopia and myopia, adequate correction for near and far
vision is crucial for daily activities. The negative impact of presbyopia on both visual
functions and QOL has been demonstrated with the use of questionnaires [5,6]. Similarly,
the detrimental impact of myopia on vision-related outcomes has been shown in previous
studies [7–9]. However, there is a lack of studies that look at the collective impact of
myopia and presbyopia on QOL, the correction habits of presbyopic patients, and the
impact of the combination of corrections utilised on their QOL. The refractive status and
vision profile (RSVP) questionnaire and visual analogue scale (VAS) are methods that are
well established, validated, and can be used to capture outcomes that cannot be measured
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through objective clinical assessments, enabling better management of the clinical practice
and research evaluation of new treatments [10–15].

Therefore, this study aims to evaluate the QOL of presbyopes with low and high my-
opia and to determine how different optical corrections, namely progressive addition lenses
(PAL) and single-vision distance (SVD) lenses, affect the QOL outcomes of presbyopes with
various myopia severity.

2. Materials and Methods
2.1. Study Population

A total of 149 people aged 41 to 75 years, who had both myopia and presbyopia,
participated in this study in the period between August 2016 and March 2018. Presbyopia
was defined as the need for reading glasses, near addition, or, in some cases, removing the
distance correction. Myopia was defined as spherical equivalent (SE) of ≤−0.50 diopters
(D). All participants were myopic, with no more than 2.00 D of astigmatism in either eye;
with anisometropia of less than 1.50 D; and with no history of any eye diseases (such
as cataracts, glaucoma, age-related macular degeneration, or other eye complications)
or surgeries.

The study adhered to the tenets of the Declaration of Helsinki, and ethics approval was
obtained from the Singapore Polytechnic Ethics Review Committee. All tests were admin-
istered at the Singapore Polytechnic Optometry Centre after obtaining written informed
consent from all participants.

2.2. Examinations

Only participants with distance visual acuity of at least 0.3 LogMAR (measured using
the Early Treatment Diabetic Retinopathy Study (ETDRS) chart), near visual acuity of at
least N5 (using the N-point near chart), and at least 1.9 log contrast sensitivity (using the
Pelli-Robson Contrast Sensitivity chart with habitual correction) were included in the study.
Study participants did not undergo any refraction assessment; thus, their distant spectacle
power was used as the refractive error. Spectacle power was measured with an automated
focimeter (Topcon, CL.100; Topcon Corporation, Tokyo, Japan).

2.3. Questionnaires

A detailed questionnaire was used to collect demographic (age, gender, occupation),
ocular, and general medical history from the participants for the purpose of screening. In
total, 182 were screened before 149 were recruited. The questionnaire was administered by
research staff and completed by the participants themselves.

The original RSVP questionnaire consists of 42 questions. Four questions were omitted,
as they were contact lens-related and did not apply to our study objective. There were
38 questions on the different types of vision-dependent activities to assess the level of
difficulty in performing daily activities (Table 1). The items used a five-point rating
scale. The 38 items were divided into the following five subscales: perception (5 items),
expectation (5 items), functionality (14 items), and visual symptoms (13 items).

The current state of health (1 item) was measured using the VAS. This is a measure
of perception that ranges across a continuum of values. VAS is a horizontal line, 100 mm
in length, anchored by a word descriptor at the end—in this case, the “worst imaginable
health state” at zero, and the “best imaginable health state” at 100.
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Table 1. Summary of the refractive status and vision profile (RSVP) questionnaire.

Questions Scale

Perception

(1) I worry about my vision.
(2) My vision holds me back.
(3) I am frustrated with my vision.
(4) My vision makes me less self-sufficient.
(5) Because of my vision, there are things I am afraid to do.

(1) Never
(2) Rarely
(3) Sometimes
(4) Often
(5) Always

Expectation

(1) I am frustrated to use glasses to get the best possible vision.
(2) I could accept less than perfect vision if I didn’t need glasses any

more.
(3) As long as I could see well enough to drive without wearing

glasses, I wouldn’t mind having a vision that was less than
perfect.

(4) I am only satisfied with my life if I have very sharp vision
without glasses.

(5) I think my vision will be worse in the future.

(1) Strongly disagree
(2) Disagree
(3) Neither agree nor disagree
(4) Agree
(5) Strongly agree

Functionality (With and without correction)

(1) Watching TV or movies
(2) Working or outdoor activities
(3) Taking care of or playing with children
(4) Seeing your alarm clock
(5) Seeing clearly when you wake up
(6) Seeing a clock on the wall
(7) Doing your job
(8) Doing sports/recreation
(9) Swimming
(10) Your social life
(11) Reading and near work
(12) Driving at night
(13) Driving in the rain
(14) Driving when there is a glare from oncoming headlights

(1) Not applicable
(2) No difficulty at all
(3) A little difficulty
(4) Moderate difficulty
(5) Severe difficulty
(6) So much difficulty that I did not do the activity

with this type of correction

Visual Symptoms (With and without correction)

(1) Your eyes feeling irritated
(2) Drafts (from heating or air-conditioning) blowing into your eyes
(3) Eyes being sensitive to light
(4) Pain in your eyes
(5) Changes in your vision during the day
(6) Your vision is cloudy or foggy
(7) Glare (reflections off shiny surfaces, snow)
(8) Things looking different out of one eye versus the other
(9) Seeing a halo around lights
(10) Seeing in dim light
(11) Your depth perception
(12) Things appearing distorted
(13) Judging distance when going up or down steps (stairs, curbs)

The current state of healthYour own health state today 0 (worst imaginable health state) to 100 (best imaginable
health state) using a visual analogue scale

2.4. Statistical Analysis

A Rasch analysis was used to transform the data, and, for further analysis, we used
the Andrich rating scale model, with Winsteps software, version 3.68; (Winsteps, Chicago,
IL, USA) [16,17]. The transformed scores were scaled from 0 to 100, with a higher score
indicating better satisfaction and better QOL. Rasch analysis uses the raw score from the
questionnaire and expresses the respondent’s outcome on a linear scale, which accounts
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for the unequal difficulties across all test items. The Rasch analysis was done for the
overall QOL and the five subscales of perception, expectation, functionality, symptoms,
and problems with glasses.

A chi-square test was used to test for differences in the proportion of participants
between groups, and an analysis of variance (ANOVA) was used for the difference in the
mean QOL between the groups, using statistical software Statistica, version 13.2 (TIBCO
Software Inc., Palo Alto, CA, USA). Values of p < 0.05 were taken to be statistically signifi-
cant differences.

3. Results

Of the 149 participants with both myopia and presbyopia, 108 (72.5%) were presbyopic
with low myopia (SE ≤ −0.50 D to SE > −5.00 D), and 41 (27.5%) were presbyopic with
high myopia (SE ≤ −5.00 D), with a mean age (±SD) of 52.1 ± 6.9 years. Moreover,
89 (59.7%) of the participants were females, and 60 (40.3%) were males. There was a
significant difference in the distribution of gender, especially in the highly myopic group
(p = 0.04). This difference in gender distribution did not have any effect on the QOL
score (F (1, 145) = 0.30; p = 0.49), even with the additional effect among the myope group
(F (1, 145) = 0.79; p = 0.32). Of the 41 with high myopia, most (85%) had an SE in the range
of −5.00 D to −9.00 D. The power of the study was 99.4%, with an effect size of 0.83.

Eighty (53.7%) wore PALs, 61 (40.9%) wore SVD lenses, one (0.7%) wore single-vision
near lenses, four (2.7%) wore bifocals, and the remaining three (2%) did not wear glasses.
Among those with high myopia, 14 (35.9%) were SVD wearers, and 25 (64.1%) were PAL
wearers. Among those with low myopia, 47 (46.1%) were SVD wearers, and 55 (53.9%) were
PAL wearers. There were more females in the low-myopic group than in the high-myopic
group (p = 0.04), and the distance-corrected habitual visual acuity was significantly better
in the low-myopic group (−0.09 ± 0.09 logMAR) compared to the high-myopic group
(−0.04 ± 0.09 logMAR) (p = 0.003) (Table 2).

Table 2. Baseline characteristics of presbyopic participants with low myopia and high myopia
(n = 149). Mean ± standard deviation. PAL, progression addition lens; SVD, single-vision distance
lens; VAS, visual analogue scale. * Statistically significant with p-value of <0.05.

Low Myopia
(n = 108)

High Myopia
(n = 41) p-Value

Mean age (years) 51.8 ± 6.6 52.8 ± 7.7 0.43
Gender, n (%)

Female 70 (64.8%) 19 (46.3%) 0.04 *
Male 38 (35.2%) 22 (53.7%)

Mean spherical equivalent,
diopters −3.1 ± 1.7 −5.6 ± 2.4 <0.001 *

Type of glasses, n (%)
PAL 55 (50.9%) 25 (61.0%) 0.40
SVD 47 (43.5%) 14 (34.1%) 0.50

Others 6 (5.6%) 2 (4.9%) -
Mean distance visual acuity,

LogMAR −0.09 ± 0.09 −0.04 ± 0.09 0.003 *

Mean near visual acuity,
LogMAR 0.25 ± 0.20 0.25 ± 0.14 0.57

Mean log contrast sensitivity 1.94 ± 0.02 1.94 ± 0.03 0.22
Current health (VAS) 77.48 ± 1.50 73.07 ± 2.42 0.12

The health-state score was significantly correlated with the QOL score, but the cor-
relation was weak, r2 = 0.10 (p < 0.05). The health-state score was similar between the
two myopic groups (p = 0.43), and between the PAL- and SVD-lens wearers (p = 0.81).

High myopes had a significantly lower overall QOL (51.7) than low myopes (65.2)
(p < 0.001; Figure 1). High myopes also had significantly poorer functionality with glasses,
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with a score of 29.1, compared with those of presbyopes with low myopia, with a score of
36.2 (p = 0.01). Similarly, presbyopes with high myopia had poorer functionality without
glasses (49.4) than low myopes (57.0; p = 0.04).

Figure 1. The quality of life (QOL) scores of presbyopes with low myopia versus high myopia, with
error bars representing standard error. * Statistically significant, with a p-value of <0.05; ** statistically
significant, with a p-value of <0.001.

With glasses, a greater proportion of high myopes had difficulty driving at night
(low myopes 27.5% vs. high myopes 54.2%) (X2 (1, n = 93) = 5.6; p = 0.02) and driving
in the rain (11.3% low myopes vs. 36.7% high myopes; X2 (1, n = 92) = 8.3; p = 0.004).
High myopes also had more issues swimming with correction (19.4% low myopes vs.
36.7% high myopes; X2 (1, n = 92) = 4.5; p = 0.03). Without glasses, high myopes had
greater difficulty reading and doing near work (42% low myopes vs. 83.9% high myopes;
X2 (1, n = 131) = 16.6; p < 0.001). They were also less able to see clearly when they woke up
(42.3% vs. 88.2%; X2 (1, n = 131) = 21.4; p < 0.001) or see the alarm clock (40.4% vs. 80.0%;
X2 (1, n = 129) = 16.0; p < 0.001).

For presbyopes with low myopia, the group using PAL had significantly better overall
QOL than SVD lens users (p = 0.04; Figure 2), although there was no significant differ-
ence between SVD lens and PAL wearers in all the other subscales, such as perception,
expectation, functionality, and symptoms.

Figure 2. The QOL scores of presbyopes with low myopia who wore PAL and SVD lenses for all five sub-
scales, with error bars representing standard error. * Statistically significant, with p-value of <0.05.

In the group of presbyopes with high myopia, those who wore PAL had significantly
better perception (61.2) than those who wore SVD lenses (46.9; p = 0.03). High myopes
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wearing SVD lenses stated that they were more often afraid to do things because of their
vision (SVD 57.1% vs. PAL 28%; X2 (1, n = 39) = 4.3; p = 0.04), and were more frustrated
with their glasses (71.4% vs. 32.0%; X2 (1, n = 39) = 5.6; p = 0.02). No other significant
differences were found for the other subscales, for presbyopes with high myopia wearing
PAL and SVD lenses (Figure 3).

Figure 3. The QOL scores of highly myopic presbyopes who wore PAL and SVD lenses for all five
subscales, with error bars representing standard error. * Statistically significant, with p-value of <0.05.

4. Discussion
4.1. Significant Findings

Presbyopes with high myopia had poorer overall QOL compared to those with low
myopia. Similarly, high myopes had worse functionality scores compared to low myopes.
Compared to SVD users, PAL users, on average, had better overall QOL scores for both
myopic groups. PAL users also had better perception scores for high myopes. The difference
in gender distribution did not have a significant effect on the QOL score.

The highly myopic group had significantly poorer visual acuity, with a difference of
0.05 logMAR, which equates to 2–3 letters from the visual acuity chart. This slight decrease
in visual acuity may not be considered clinically significant by clinicians. However, it may
have a tangible effect, contributing to poorer QOL and functionality outcomes with glasses.
Therefore, this study’s outcome from the QOL reflected the tangible effects of reduced
vision felt by the participants, which were often dismissed as insignificant by clinicians.

Reduced best-corrected visual acuity with spectacle lenses in high myopia has been
found in previous studies [9,18–25]. In addition, there was a higher proportion of high
myopes who experienced severe trouble with driving at night and in the rain [26]. Besides
visual acuity affecting the corrected vision of high myopes, the night vision threshold [26],
higher-order aberration [20,21], and larger pupil size may also contribute to poorer vision
under dim lighting, as experienced when driving at night and in the rain. Further phys-
iological stretching from axial elongation due to myopia also reduces the function and
resolution of photoreceptors [22,26]. Some studies also found reduced contrast sensitivity
at high spatial frequencies in fully corrected high myopes, which may contribute to re-
duced functionality with glasses [27]. However, we did not find any differences in contrast
sensitivity between low and high myopic groups, as found by Collins et al. [19]. Further
investigation is required to measure contrast sensitivity at different spatial frequencies in
order to elucidate the underlying cause of reduced functionality with glasses.

It was expected that the difference in the refractive error between high- and low-
myopic groups (−5.52 ± 2.4 D compared to −3.1 ± 1.7 D; p < 0.001) would have a sig-
nificant impact on the unaided visual acuity of high-myopic groups, even though it was
not measured. With significantly poorer vision without glasses, a higher proportion of
high-myopic presbyopes would have issues seeing both far and near, as they are severely
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under-corrected for both distances. This would result in a poorer outcome in functional-
ity without glasses for the high-myopic group. The poorer outcome in QOL regarding
uncorrected vision was also reflected in other studies [18,28,29]. Our study shows that
a larger proportion of high myopes had difficulty reading and doing near work, as well
as waking up with clear vision and looking at an alarm clock without glasses. All the
affected activities, as mentioned above, were near-distance activities, as also reported in
other studies [18,29]. The lack of distance activities reported without glasses was due to
the inability to carry them out without glasses. No high myopes drove without glasses.

This study found that highly myopic PAL wearers had a better score for perception
subscales compared to SVD lens wearers. In the perception subscale, highly myopic
SVD lens wearers were more “afraid to do things due to their vision” and were also
more “frustrated with their glasses.” SVD lenses only correct distance vision and not near
vision; hence, highly myopic SVD lens wearers will have poor near and intermediate
vision, with or without glasses. To overcome blurred vision due to working distance, they
may need to remove and put on SVD glasses more frequently, adding to the frustration.
Compared with SVD wearers, low-myopic PAL wearers also had a significantly better
overall QOL, with no other difference in the other subscales. Despite the lack of a significant
difference in each subscale, the significant differences in the overall QOL may be due to
the additive effect of multiple components. Other studies have found that near vision
is affected while using SVD lenses for presbyopes, while having better outcomes using
PAL [30–33]. Poorer near and intermediate vision with SVD lenses may significantly affect
QOL outcomes in low myopes; they may also significantly affect the perception subscale
for high myopes. Moreover, Pesudovs et al., 2006 found that PAL wearers have reduced
sensitivity to light, eye pain, and redness compared to SVD lens wearers, while doing near
work, for early presbyopes [33]. As such, the visual comfort from PAL could be another
factor in this outcome.

4.2. Strengths and Limitations of the Study

This is the first study that explores the correction habits of presbyopes and the im-
pact of the severity of myopia on QOL. This study was able to measure the subjective
differences between the severity of myopia and the types of visual correction, which was
otherwise not significantly different from clinical measures. However, the recruitment rate
of patients with high myopia (27.5%) was much lower compared with those having low
myopia (72.5%). This, however, is a reflection of myopia’s prevalence in the population [3].
Refraction and axial length measurements were not conducted to directly link the causal
effect of refractive error and elongation of the eye to the QOL outcome. Unaided visual
acuity and contrast sensitivity with spatial frequencies need to be measured to directly
understand the contribution of these factors to some of the subscales, such as function-
ality with and without glasses. More details such as the lens design of PAL should be
included in order to further understand whether it has an impact on QOL. Though the
RSVP questionnaire has been shown to be deficient in several psychometric properties
with underutilised response scales, it was chosen not only because it was validated but
also because it includes measures for quality of vision and life [11–15,34–36].

4.3. Suggestions for Future Work

From this study, the QOL assessment recorded outcomes that could not be measured
through typical clinical tests or may be deemed clinically insignificant. Hence, such
questionnaires should be administered during dispensing to achieve higher success rates.
Work should be done to understand which are the important and contributing subscales
for each eye condition and interventions, in order to apply the right questionnaire for each
condition. A systematic review could be done on all types of vision correction used for
presbyopia, such as PAL, SVD, contact lenses, and intraocular lenses, in order to understand
their impact on QOL.
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5. Conclusions

This study was able to measure significant subjective feedback from the RSVP ques-
tionnaire that was not found clinically (visual acuity). It was found that a significantly
higher proportion of highly myopic presbyopes reported lower vision-related QOL across
both the QOL and functionality subscales. Despite having similar best-corrected vision,
PAL wearers had better QOL outcomes than SVD lens wearers with low myopia. Moreover,
PAL wearers with high myopia had better perception than SVD wearers with high myopia.
Therefore, wearing PAL could be a better option to improve the QOL in myopic presbyopes
of various myopia levels.

Author Contributions: Conceptualisation, B.D., A.Y. (Anna Yeo) and N.R.; methodology, A.Y. (Anna
Yeo), N.R., S.Y.L. and A.Y. (Adeline Yang); formal analysis, Y.L.W., S.Y.L. and A.Y. (Adeline Yang); in-
vestigation, N.R. and S.Y.L.; resources, A.Y. (Anna Yeo) and B.D.; writing—original draft preparation,
S.Y.L. and A.Y. (Adeline Yang); writing—review and editing, B.D., Y.L.W., A.Y. (Anna Yeo) and N.R.;
supervision, A.Y. (Adeline Yang), A.Y. (Anna Yeo) and N.R.; project administration, A.Y. (Adeline
Yang), A.Y. (Anna Yeo) and N.R.; funding acquisition, B.D. and A.Y. (Anna Yeo). All authors have
read and agreed to the published version of the manuscript.

Funding: This research was done in collaboration with Essilor International. Students and staff were
not paid by this collaboration, and participants were remunerated SGD 20 each for taking part in
this study.

Institutional Review Board Statement: IRB approval No.: 201604-01. The study was conducted
according to the guidelines of the Declaration of Helsinki and approved by the Institutional Review
Board (or Ethics Committee) of Singapore Polytechnic (Protocol code: 201604-01 and Date of approval:
25-07-2016).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement: Please contact corresponding author for data.

Acknowledgments: To Charmaine, Eunice, Gao Jun, Gao Ming, Huda, Joseph, Kelly, Lynn, Rui Qi,
Yi Xin, Zhan Foong, and Zhixun for their assistance in collecting the data.

Conflicts of Interest: Adeline Yang, Yee Ling Wong, Anna Yeo, and Björn Drobe are employees of
Essilor International.

Abbreviations

Quality of life (QOL), spherical equivalent (SE), diopters (D), refractive status and vision profile
(RSVP), progressive addition lenses (PAL), single vision distance (SVD) lenses, visual analogue
scales (VAS).

References
1. World Population Prospects—Population Division. United Nations. 2020. Available online: https://population.un.org/wpp/

(accessed on 15 January 2020).
2. Holden, B.A.; Fricke, T.R.; Ho, S.M.; Wong, R.; Schlenther, G.; Cronje, S.; Burnett, A.; Papas, E.; Naidoo, K.S.; Frick, K.D. Global

vision impairment due to uncorrected presbyopia. Arch. Ophthalmol. 2008, 126, 1731–1739. [CrossRef] [PubMed]
3. Holden, B.; Fricke, T. Global Prevalence of myopia and high myopia and temporal trends from 2000 through 2050. Ophthalmology

2016, 123, 1036–1042. [CrossRef] [PubMed]
4. Fricke, T.R.; Tahhan, N.; Resnikoff, S.; Papas, E.; Burnett, A.; Ho, S.M.; Naduvilath, T.; Naidoo, K.S. Global prevalence of

presbyopia and vision impairment from uncorrected presbyopia: Systematic review, meta-analysis, and modelling. Ophthalmology
2018, 125, 1492–1499. [CrossRef] [PubMed]

5. Lu, Q.; Congdon, N. Quality of life and near vision impairment due to functional presbyopia among rural Chinese adults. Investig.
Opthal. Vis. Sci. 2011, 52, 4118–4123. [CrossRef]

6. Muhammad, N.; Alhassan, M. Visual function and vision-related quality of life in a presbyopic adult population of Northwestern
Nigeria. Niger Med. J. 2015, 56, 317–322. [CrossRef]

7. McDonnell, P.J.; Lee, P.; Spritzer, K.; Lindblad, A.S.; Hays, R.D. Associations of presbyopia with vision-targeted health-related
quality of life. Arch. Ophthalmol. 2003, 121, 1577–1581. [CrossRef]

https://population.un.org/wpp/
http://doi.org/10.1001/archopht.126.12.1731
http://www.ncbi.nlm.nih.gov/pubmed/19064856
http://doi.org/10.1016/j.ophtha.2016.01.006
http://www.ncbi.nlm.nih.gov/pubmed/26875007
http://doi.org/10.1016/j.ophtha.2018.04.013
http://www.ncbi.nlm.nih.gov/pubmed/29753495
http://doi.org/10.1167/iovs.10-6353
http://doi.org/10.4103/0300-1652.170379
http://doi.org/10.1001/archopht.121.11.1577


J. Clin. Med. 2021, 10, 1589 9 of 9

8. Kumaran, S.; Balasubramaniam, S. Refractive error and vision-related quality of life in South Indian children. Optom. Vis. Sci.
2015, 92, 272–278. [CrossRef]

9. Rose, K.; Harper, R.; Tromans, C.; Waterman, C.; Goldberg, D.; Haggerty, C.; Tullo, A. Quality of life in myopia. Br. J. Ophthalmol.
2000, 84, 1031–1034. [CrossRef]

10. Black, N. Patient reported outcome measures could help transform healthcare. Br. Med. J. 2013, 346, f167. [CrossRef]
11. Elliott, D.; Pesudovs, K. Vision-related quality of life. Optom. Vis. Sci. 2007, 84, 656–658. [CrossRef]
12. Vitale, S. The Refractive Status and Vision Profile A Questionnaire to Measure Vision-Related Quality of Life in Persons with

Refractive Error. Ophthalmology 2000, 107, 1529–1539. [CrossRef]
13. Nichols, J.J. Reliability and Validity of Refractive Error–Specific Quality-of-Life Instruments. Arch. Ophthalmol. 2003, 121, 1289.

[CrossRef]
14. Khadka, J.; McAlinden, C.; Pesudovs, K. Quality Assessment of Ophthalmic Questionnaires. Optom. Vis. Sci. 2013, 90, 720–744.

[CrossRef]
15. Wu, X.Y.; Ohinmaa, A.; Johnson, J.A.; Veugelers, P.J. Assessment of Children’s Own Health Status Using Visual Analogue Scale

and Descriptive System of the EQ-5D-Y: Linkage between Two Systems. Qual. Life Res. 2013, 23, 393–402. [CrossRef]
16. Andrich, D. A rating formulation for ordered response categories. Psychometrika 1978, 43, 561–573. [CrossRef]
17. Linacre, J.M. Winsteps Rasch Measurement Computer Program; Winsteps: Chicago, IL, USA, 2006.
18. Lamoureux, E.L.; Wang, J.; Aung, T.; Saw, S.M.; Wong, T.Y. Myopia and quality of life: The Singapore Malay Eye Study (SiMES).

Investig. Ophthalmol. Vis. Sci. 2008, 49, 4469.
19. Collins, J.W.; Carney, L.G. Visual performance in high myopia. Curr. Eye Res. 1990, 9, 217–223. [CrossRef]
20. Cheng, X.U.; Bradley, A.; Hong, X.; Thibos, L.N. Relationship between refractive error and monochromatic aberrations of the eye.

Optom. Vis. Sci. 2003, 80, 43–49. [CrossRef]
21. Paquin, M.P.; Hamam, H.; Simonet, P. Objective measurement of optical aberrations in myopic eyes. Optom. Vis. Sci. 2002, 79,

285–291. [CrossRef]
22. Atchison, D.A.; Pritchard, N.; Schmid, K.L. Peripheral refraction along the horizontal and vertical visual fields in myopia. Vis.

Res. 2006, 46, 1450–1458. [CrossRef]
23. Chen, P.C.; Woung, L.C.; Yang, C.F. Modulation transfer function and critical flicker frequency in high-myopia patients. J. Formos

Med. Assoc. 2000, 99, 45–48. [PubMed]
24. Kawabata, H.; Adachi-Usami, E. Multifocal electroretinogram in myopia. Investig. Ophthalmol. Vis. Sci. 1997, 38, 2844–2851.
25. Westall, C.A.; Dhaliwal, H.S.; Panton, C.M.; Sigesmun, D.; Levin, A.V.; Nischal, K.K.; Héon, E. Values of electroretinogram

responses according to axial length. Doc Ophthalmol. 2001, 102, 115–130. [CrossRef] [PubMed]
26. Mashige, K. Night vision and glare vision thresholds and recovery time in myopic and hyperopic eyes. Afr. Vis. Eye Health 2010,

69, a136. [CrossRef]
27. Jaworski, A.; Gentle, A.; Zele, A.J.; Vingrys, A.J.; McBrien, N.A. Altered visual sensitivity in axial high myopia: A local

postreceptoral phenomenon? Investig. Ophthalmol. Vis. Sci. 2006, 47, 3695–3702. [CrossRef]
28. Kandel, H.; Khadka, J.; Goggin, M.; Pesudovs, K. Impact of refractive error on quality of life: A qualitative study. Clin. Exp.

Ophthalmol. 2017, 45, 677–688. [CrossRef]
29. Smith, T.S.; Katz, J.; Khatry, S.; Le Clerk, S.; Patel, I.; Hyon, B.; Tielsch, J. The impact of uncorrected presbyopia on performance in

tasks of daily living and vision-related quality of life in rural Nepal. Investig. Ophthalmol. Vis. Sci. 2009, 50, 3966.
30. Sivardeen, A.; McAlinden, C.; Wolffsohn, J.S. Presbyopic correction use and its impact on quality of vision symptoms. J. Optom.

2020, 13, 29–34. [CrossRef]
31. Chu, B.S.; Wood, J.M.; Collins, M.J. Effect of presbyopic vision corrections on perceptions of driving difficulty. Eye Contact Lens

2009, 35, 133–143. [CrossRef]
32. Chu, B.S.; Wood, J.M.; Collins, M.J. The effect of presbyopic vision corrections on nighttime driving performance. Investig.

Ophthalmol. Vis. Sci. 2010, 51, 4861–4866. [CrossRef]
33. Pesudovs, K.; Garamendi, E.; Elliott, D.B. The contact lens impact on quality of life (CLIQ) questionnaire: Development and

validation. Investig. Ophthalmol. Vis. Sci. 2006, 47, 2789–2796. [CrossRef]
34. Kandel, H.; Khadka, J.; Lundström, M.; Goggin, M.; Pesudovs, K. Questionnaires for Measuring Refractive Surgery Outcomes. J.

Refract Surg. 2017, 33, 416–424. [CrossRef]
35. Kandel, H.; Khadka, J.; Goggin, M.; Pesudovs, K. Patient-reported Outcomes for Assessment of Quality of Life in Refractive Error:

A Systematic Review. Optom. Vis. Sci. Off. Publ. Am. Acad. Optom. 2017, 94, 1102–1119. [CrossRef]
36. Garamendi, E.; Pesudovs, K.; Stevens, M.J.; Elliott, D.B. The Refractive Status and Vision Profile: Evaluation of psychometric

properties and comparison of Rasch and summated Likert-scaling. Vis. Res. 2006, 46, 1375–1383. [CrossRef]

http://doi.org/10.1097/OPX.0000000000000494
http://doi.org/10.1136/bjo.84.9.1031
http://doi.org/10.1136/bmj.f167
http://doi.org/10.1097/OPX.0b013e31814db01e
http://doi.org/10.1016/S0161-6420(00)00171-8
http://doi.org/10.1001/archopht.121.9.1289
http://doi.org/10.1097/OPX.0000000000000001
http://doi.org/10.1007/s11136-013-0479-5
http://doi.org/10.1007/BF02293814
http://doi.org/10.3109/02713689009044516
http://doi.org/10.1097/00006324-200301000-00007
http://doi.org/10.1097/00006324-200205000-00007
http://doi.org/10.1016/j.visres.2005.10.023
http://www.ncbi.nlm.nih.gov/pubmed/10743346
http://doi.org/10.1023/A:1017535207481
http://www.ncbi.nlm.nih.gov/pubmed/11518455
http://doi.org/10.4102/aveh.v69i3.136
http://doi.org/10.1167/iovs.05-1569
http://doi.org/10.1111/ceo.12954
http://doi.org/10.1016/j.optom.2018.12.004
http://doi.org/10.1097/ICL.0b013e3181a1435e
http://doi.org/10.1167/iovs.10-5154
http://doi.org/10.1167/iovs.05-0933
http://doi.org/10.3928/1081597X-20170310-01
http://doi.org/10.1097/OPX.0000000000001143
http://doi.org/10.1016/j.visres.2005.07.007

	Introduction 
	Materials and Methods 
	Study Population 
	Examinations 
	Questionnaires 
	Statistical Analysis 

	Results 
	Discussion 
	Significant Findings 
	Strengths and Limitations of the Study 
	Suggestions for Future Work 

	Conclusions 
	References

