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Abstract

Background To investigate and compare the vision-related quality of life (QOL) in different types of refractive error
(RE).

Methods This cross-sectional study was performed on 200 subjects, categorized into four groups of 50 each, consist-
ing of subjects with myopia, hyperopia, astigmatism, and emmetropia, the latter being the control group. The mean
age of the participants was 23.88+5.87 (range, 15 to 38: 110 females and 90 males). RE was defined as myopia, spheri-
cal equivalent (SE) < -0.25 diopters (D), hyperopia, SE>+0.25 D, astigmatism, cylinder < -0.25 D, and emmetropia
(-0.25<SE(D) <+0.25, cylinder > -0.25). Groups are subdivided into very low magnitudes of RE (0.50 and 0.75) and sig-
nificant RE (1.00 <). Vision-related QOL was assessed using the Persian version of the 25-item National Eye Institute
Visual Functioning Questionnaire (NEI-VFQ-25). The NEI-VFQ was scored as visual function and socioemotional scales
using Rasch analysis.

Results Corrected myopia, astigmatism, uncorrected myopia, and hyperopia had a lower vision-related QOL

than emmetropes. (P<0.001). Vision-related QOL in myopic subjects was lower than that in astigmatic participants.
Very low myopes, who often do not use correction, had a significantly lower QOL than other groups.

Conclusion Individuals with refractive errors experience a lower QOL score than those without. Notably, the adverse
impact on QOL score is significantly greater in myopic cases, particularly very low myopia, compared to other refrac-
tive errors. Therefore, it is strongly recommended not to neglect managing very low myopia since it may improve
participants’ QOL.
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globally, especially in Asia, which, if not corrected, can be
considered one of the leading causes of vision loss [5-7].
According to reports from the World Health Organiza-
tion, 123.7 million people worldwide have visual impair-
ments caused by uncorrected RE [8]. However, once
diagnosed, refractive errors can often be easily corrected
with spectacles, contact lenses, or refractive surgery.
However, failure to recognize it and provide proper cor-
rection can cause visual impairment [9].

Visual defects caused by uncorrected RE can adversely
affect QOL and limit an individual’s educational, voca-
tional, and social life [10]. Thus, it imposes a significant
financial and economic burden on the person and the
government [11]. Several researchers have addressed the
impact of RE on vision-related QOL. Many studies have
been conducted on QOL in people with different refrac-
tive errors. These studies usually focus on the differences
between the three groups of RE and the effect of various
corrections on QOL before and after correction [12, 13].
However, most of these studies ignore very low RE val-
ues, which may be considered insignificant. As a result,
the QOL of these people is not known. Previous studies
have shown that participants with RE below one diopter
may have at least two lines of difference between their
present visual acuity (VA) and best-corrected VA [3, 9,
14, 15]. Clinical examinations have revealed that individ-
uals with 0.5 diopters of myopia may experience difficulty
in seeing details while driving at night or watching TV
subtitles. This study compares the QOL among different
refractive error subgroups, with a subgroup analysis of
low RE, to that of emmetropic individuals.

Methods

This cross-sectional comparative study was performed
on participants with different types of RE in Qom, Iran,
in 2021. The inclusion criteria of this study were having
an age range of 16 to 35 years and having only one type
of refractive error in both eyes (myopia, spherical equiv-
alent (SE) < -0.25 diopters (D), hyperopia, SE>+0.25
D, astigmatism, cylinder < -0.25 D and emmetropia
(-0.25 <SE(D) <+0.25, cylinder > -0.25) for the control
group) [16]. We used the SE for the better spherical eye
for myopia and hyperopia. For astigmatism, we used the
cylinder values in the eye with less astigmatism, while the
spherical values were within the range of -0.25 to +0.25
in both eyes. We subdivided each group of RE, accord-
ing to the magnitude, into two subgroups of very low RE
(0.50 and 0.75) and significant RE (1.00 <) [17]. Correc-
tion in this study refers to just using spectacles to correct
RE. Uncorrected RE was defined as at least a 2-line dif-
ference between presenting and best-corrected VA in the
better eye. The participants also needed to have a best-
corrected distance VA of 20/20. Exclusion criteria were
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the use of contact lenses or people who had undergone
refractive surgery, the presence of amblyopia, strabismus,
any ocular and systemic diseases, history of any ocular
surgery, physical and mental impairment, and unwilling-
ness to participate in the study. This study was approved
by the Ethics Committee of Shahid Beheshti University
of Medical Sciences (IR.SBMU.RETECH.REC.1400.363)
and adhered to the tenets of the Declaration of Helsinki.
Before conducting the study, the examiner made sure
that all the participants were in good general health and
were not taking any medication. Participants were given
a detailed explanation of the research’s purpose and then
asked to answer the questions. At the beginning of the
questionnaire, we also informed the participants that if
they use spectacles, they should answer each question
while considering the level of vision with their correction.
The NEI-VFQ-25 questionnaire was used in this study
to evaluate QOL related to vision. Among the question-
naires that examine QOL related to vision and have been
translated and validated into Persian, the NEI-VFQ-25 is
considered the most reliable and widely used. Asgari et al.
translated and validated this questionnaire into Persian in
2011 [18]. The first part of the questionnaire was demo-
graphic characteristics, and the next part was divided
into 12 subgroups, 11 related to vision and one related to
general health. In 2010, Pesudovs et al. conducted a study
on the flaws of the NEI VFQ questionnaire [19]. The
study highlighted that several questionnaire subscales
were not psychometrically appropriate, leading to defec-
tive multidimensionality. However, the results improved
when the questionnaire was divided into two general
parts: visual functioning and socioemotional scales. The
researchers recommended using valid long and short
forms of the scales to increase the questionnaire’s appli-
cability. The questions dealing with visual functions
are included in the long-form visual functioning scales
(LEVES), while those dealing with the emotional and
social functioning of the individual are measured by the
long-form socioemotional scales (LFSES). Based on the
study’s findings, we analyzed data using Rasch analysis
on LFVES and LFSES. In Raschs analysis, the probability
of choosing the answer to a particular item depends on
the person’s ability and the difficulty of that item. This is
taken as a measure of the structure of the responses that
one should be satisfied with rather than a simple statis-
tical description of the responses. A person’s ability and
item difficulty must refer to the same attribute measured
(i.e., visual functioning), so the Rasch model is unidi-
mensional. When data are fit to a Rasch model, measure-
ment estimates are provided on an interval scale, which
improves scoring accuracy and tends to remove measure-
ment noise. The unit of measurement in Rasch analysis
is logits, which is the natural logarithm of the chance of
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success in choosing an answer. Tasks with average diffi-
culty are assigned 0 logits. Tasks with difficulty above the
average receive a positive logit score, and tasks below the
average receive a negative logit score. Therefore, more
negative values mean more ease, and more positive val-
ues mean more difficulty performing tasks. Individual
ability is defined as 0 logits if the respondent has a 50%
chance of endorsing an item of average difficulty. A per-
son with a logit score of 2.0 has a 50% chance of selecting
an item with a logit difficulty level of 2.0.

Participants underwent a comprehensive and standard-
ized examination, a procedure that included clinical VA
testing and a slit lamp examination. VA was determined
for each eye separately, with habitual optical correction
(glasses or contact lenses) that was measured with the
logarithm of the minimum angle of resolution (logMAR).
All VA measures were obtained from standardized light-
ing conditions at 4 m using a logMAR tumbling E chart.
The participant’s refractive error without cycloplegic
drop was measured with the NIDEK-AR 600 A autore-
fractor. Then, the results were confirmed using a Heine
Beta200 retinoscope, and standardized subjective refrac-
tion was performed.

The Winsteps program (version 3.67) was used for
Rasch analysis using the Andrich rating scale. Statistical
analyses were performed using SPSS 25 software. Mean,
standard deviation, median, range, frequency, and per-
centage were used to analyze the completed question-
naires and describe the data. T tests, Mann—Whitney
tests, chi-squared tests, or Fisher’s exact tests were used
to compare the data between the two types of responses
to the variable types. ANOVA and Bonferroni com-
parison were used to compare data between groups.
A P value less than 0.05 was considered statistically
significant.
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Results

The study analyzed 200 participants, categorized into
four groups of 50 each, consisting of subjects with myo-
pia, hyperopia, astigmatism, and emmetropia, the lat-
ter being the control group. The participants’ ages
ranged between 15 and 38 years, with an average age of
23.88+5.87 years, and women accounted for approxi-
mately 55% of the participants. Table 1 shows the age,
number, and percentage of participants in each subgroup.
Almost half of the participants with refractive errors
(46%) used optical correction. In myopic subgroups, 93%
of significant myopes benefited from optical correction,
while among very low myopes, only 27% of subjects used
optical correction. Notably, this disparity in groups with
and without correction was statistically significant within
the myopic group. Figure 1 shows the distribution of cor-
rected and uncorrected in different magnitudes of myo-
pia. Conversely, no statistically significant difference was
observed across other refractive error categories regard-
ing the utilization of correction between significant and
very low values. No significant relationship was observed
between the age and gender of the two emmetropes and
RE groups and their subgroups. Figure 2 shows the dis-
tribution of different values of refractive errors in each
subgroup. The mean SE for myopia was —2.08+1.60 D
(range, -6.25 to -0.50 D), while the mean SE for hyperopia
was +2.24+1.59 D (range, +0.50 to +5.50 D), and the
mean cylindrical value for astigmatism was —1.82+1.44
D (range, -4.75 to -0.50 D). Table 2 presents the RE and
control groups’ average LFVFS and LFSES scores. One-
way ANOVA revealed a significant difference in QOL
between the RE and control groups (P<0.01). Multiple
comparisons were conducted between different groups,
and the results showed that people with myopia and
hyperopia had a lower QOL in both visual functioning

Table 1 Demographic and clinical characteristics of study participants based on refractive status and magnitude of refractive error

Myopia Hyperopia Astigmatism Emmetropia P value
Age (mean+SD) 2248+5.26 25.12+5.70 2440+6.00 2354+6.31 0.131*
Sex N (%)
Male 17(34) 23(46) 24(48) 26(52) 0.304**
Female 33(66) 27(54) 26(52) 24(48)
Correction N (%)
With 33(66) 17(34) 19(38) 2(4) <0.001**
Without 17(34) 33(66) 31(62) 48(96)
Magnitude N (%)
Significant 28(56) 30(60) 29(58) - 0.921%*
Very low 22(44) 20(40) 21(42) -

N Number, SD Standard deviation
*ANOVA (Multiple comparisons based on Bonferroni)

**Fisher Exact test
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Fig. 1 Scatterplot showing the distribution of corrected and uncorrected myopias in different magnitudes and visual function values
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Fig. 2 Box-and-Whisker plots for refractive error in different refractive statuses. The boxes represent the 25th to the 75th percentile; the whiskers
represent a 1.5 interquartile range outside the boxes. D, diopter; Sig, significant
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Table 2 Comparative analysis of vision-related quality of life
(QOL) among different refractive status

QOL (logit)
LFVFS LFSES
Mean+SD Mean+SD
Emmetropia -436+0.65 -290+0.31
Myopia All cases -3.12£1.31 -1.96+1.07
With correction -335£1.28 -200+£0.97
Without correction -268+1.28 -1.89+1.27
P-Value 0.480 >0.999
Magnitude
Significant -3.58+1.15 -2.10+£0.99
Very low -244£1.26 -1.76£1.17
P-Value <0.01 >0.999
Hyperopia All cases -347+1.00 -229+067
With correction -3.55+0.97 -2.26+£044
Without correction -342+1.03 -2.31+0.77
P-Value >0.999 >0.999
Magnitude
Significant -3.24+0.96 -2.27£0.49
Very low -3.62+1.02 -230£0.78
P-Value >0.999 >0.999
Astigmatism All cases -3.88+0.90 -2.51+0.77
With correction -3.45+0.95 -2.15+0.93
Without correction -4.14x0.77 -2.73£0.56
P-Value 0.345 0.169
Magnitude
Significant -3.35+£0.89 -1.96+£0.99
Very low -4.10£0.81 -2.75£051
P-Value 0.229 0.015

QOL Vision-related quality of life, LFVFS Long-form visual functioning scales,
LFSES Long-form socioemotional scales, SD Standard deviation

and socioemotional scales than those with emmetropia
(P<0.01). However, there was no significant difference
between the QOL of participants with astigmatism and
the control group.

Additionally, it was observed that QOL was signifi-
cantly lower for participants with myopia than for those
with astigmatism (P<0.01). The QOL of corrected and
uncorrected myopia, uncorrected hyperopia, and cor-
rected astigmatism was considerably lower than that
of emmetropes groups in both visual functioning and
socioemotional scales (P<0.01). After multiple com-
parisons were conducted on different RE magnitudes,
QOL in both values of LFVFS and LFSES was less than
the control group in all the subgroups, except for very
low astigmatism (P<0.01). The comparison subgroups
revealed that the QOL in LFVES with very low myopia
was considerably lower than in those with significant
myopia, very low hyperopia, and very low astigmatism
(P<0.01). On the other hand, participants with very low
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astigmatism showed better QOL in the LFSES subgroup
than those with significant and very low myopia and sig-
nificant astigmatism (P<0.01).

Discussion

The NEI-VFQ-25 has been used to investigate QOL in
individuals with different types of RE and address those
with very low RE who were ignored in previous stud-
ies. In the clinical setting, the very low magnitude of
refractive error usually leaves clinicians in a dilemma of
whether to prescribe or not for these individuals. This
research provides insight into QOL and may help clini-
cians make appropriate decisions. In addition, the QOL
of those with spectacle correction was compared to other
subgroups, providing further insight into their vision-
related QOL.

In this study, uncorrected myopia and hyperopia,
reported a worse QOL than the emmetropic individuals.
Other studies have also reported lower QOL in uncor-
rected refractive errors [20-23]. Similar to our findings,
another study found that uncorrected myopes had a sig-
nificantly lower QOL than other groups [14]. Therefore,
correcting refractive errors, may improve QOL in myopia
and hyperopia groups. In the astigmatism participants,
however, our findings suggest that these individuals have
visual and social functioning closer to that of emmetropic
individuals. This suggests the QOL benefit of correcting
astigmatism is less, however, this result may be caused
by our participants having medium and low astigmatism
values.

In the corrected groups, despite the correction of RE,
the level of visual and socioemotional functioning did
not reach the level of emmetropic individuals, except
for the hyperopia group. These findings could be due to
the use of spectacles as the only mode of correction in
this study. Spectacles have limitations in terms of optical
quality, convenience, and cosmesis. It has been reported
that some individuals feel that spectacles are cosmetically
unappealing and make them feel less confident or find
spectacles cumbersome in sports activities [22]. Other
researchers have extensively addressed QOL after cor-
rection with a qualitative approach [4]. Therefore, spec-
tacle correction is an imperfect correction. Other modes
of correcting refractive error, such as contact lenses and
refractive surgery, may be preferred [24].

This study also showed that very low RE individuals
had lower visual and social functioning than emme-
tropic individuals, except for very low astigmatism.
The very low myopic group had the worst QOL, which
must be considered; most of these people were uncor-
rected. Surprisingly, the very low hyperopic group did
not reach the level of emmetropia. Considering that
the refractions were performed without cycloplegia, a
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higher hyperopic error is expected that might have led
to worse QOL. Therefore, correcting very low myopia
and hyperopia may be valuable in improving vision-
related QOL. Consequently, it is important that low
levels of refractive error are not ignored.

The strength of this study is that Rasch analysis
was performed on the NEI VFQ-25 to improve the
questionnaire into two constructs: visual function-
ing and socioemotional scales. All the scores obtained
were negative, implying that the tasks presented in
the questionnaire were easy for the participants. This
questionnaire might have not been very specific for
measuring quality of life in individuals with refractive
error, although it has been used in the past for this pur-
pose. More specific questionnaires are recommended
for future studies. Another limitation of this study
was that cycloplegic drops were not used. If cyclople-
gic refraction was performed, a higher refractive errors
would have been unmasked with hyperopes. In future
studies, it is recommended to use cycloplegic refraction
to better estimate the true refractive error.

In conclusion, this study shows that individuals with
different types of refractive error have lower QOL
than emmetropic individuals. Very low myopia has
the worst QOL. Correcting very low refractive errors
in participants may improve their quality of life. The
shortcomings of spectacles should be discussed. Other
interventions, such as contact lenses and refractive
surgery, may be offered to those whose visual and soci-
oemotional functioning might be affected by spectacles.
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