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Introduction
Uncorrected Refractive Error (URE) is deϐined as a 

presenting visual acuity of less than 6/12 in the better eye 
that improves by at least 0.2 logMAR (approximately two lines 
on a chart) following appropriate refraction [1]. Globally, URE 
is a major cause of visual impairment, affecting around 259 
million people, with nearly 42 million individuals classiϐied 
as blind (visual acuity less than 3/60 in the better eye) [2]. 
Children are particularly vulnerable to Refractive Errors (RE), 
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because even minor visual deϐicits can signiϐicantly interfere 
with their educational progress, social interactions, and overall 
prospects [3,4]. Moreover, while the standard treatment for 
RE is the provision of corrective spectacles, some studies have 
noted that wearing glasses may negatively impact children’s 
self-esteem [5,6] and increase the risk of bullying [7].

Over the past two decades, the epidemiology and 
distribution of refractive errors in children have drawn 
increasing attention. However, an important aspect that 
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has received limited exploration is the impact of URE on 
vision-related quality of life (VRQoL). Quality of life (QoL), 
as deϐined by the World Health Organization (WHO), is the 
individual’s perception of their position in life relative to 
their cultural context, goals, expectations, and concerns [8]. 
VRQoL applies this concept speciϐically to issues arising from 
visual impairment. Although multiple instruments exist for 
evaluating VRQoL, few are designed speciϐically for children, 
and even fewer adequately assess the impact of refractive 
errors [9,10]. While instruments such as the Children’s 
Visual Function Questionnaire [11] and the Impact of Vision 
Impairment on Children Instrument have been validated for 
signiϐicant non-correctable visual impairment, they are less 
suited for URE.

In response to this gap, several questionnaires have 
been developed to evaluate VRQoL related to RE in adults, 
such as the NEI-RQL-42 [12], RSVP [13], Quality of Vision 
questionnaire, VRQoL [14], and the QIRC [15]. However, 
most are inappropriate for the pediatric population. The 
only instrument previously found to be suitable for children 
was the Pediatric Refractive Error Proϐile (PREP) [16,17], 
but it lacked comprehensive psychometric validation and 
was designed to detect differences between spectacle and 
contact lens correction [18]. “This gap led to the creation of 
the Student Refractive Error and Eyeglasses Questionnaire 
(SREEQ), designed speciϐically for school-aged children. This 
study was designed to assess the impact of URE on VRQoL 
and to evaluate the improvement in quality of life after the 
correction of refractive errors using prescription eyeglasses.

Materials and methods
This was a one-year, prospective, comparative, hospital-

based interventional study conducted at the Regional Institute 
of Ophthalmology (RIO), Pt. B.D. Sharma PGIMS, Rohtak. The 
study population consisted of 200 children between 5 and 
16 years of age diagnosed with refractive errors. In order to 
capture age-related differences, the subjects were divided 
into three distinct groups: 5 – 8 years, 9 – 12 years, and 13 
– 16 years. These groupings were further aligned with their 
respective levels of schooling: primary, secondary, and senior 
secondary, which also allowed an evaluation of the potential 
impact of educational level on VRQoL.

Upon enrolment, each participant’s demographic data 
was recorded. Visual acuity was assessed binocularly using 
the Snellen visual acuity chart—ϐirst without correction, then 
using a pin-hole, and ϐinally after a refraction assessment. 
Best-Corrected Visual Acuity (BCVA) was determined using 
both objective and subjective methods. These measurements 
were classiϐied according to the International Classiϐication 
of Diseases (ICD)-11, which categorizes levels of visual 
impairment ranging from mild to severe, including blindness. 
Refraction procedures, including both automated refraction 
and retinoscopy, were performed both with and without 
cycloplegics (1% atropine for cycloplegia).

For the assessment of VRQoL, the SREEQ was administered 
in two parts. Part A consisted of 38 statements that captured 
the children’s perceptions regarding their uncorrected 
vision at their initial visit, with questions framed to reϐlect 
experiences “when I don’t wear my glasses.” Each response 
was scored on a four-point scale: A score of 1 was given if the 
symptom was experienced “all the time,” 2 for “most of the 
time,” 3 for “some of the time,” and 4 for “none of the time.” 
Part B of the questionnaire assessed the children’s perceptions 
after refractive correction (Table 1). Initially, Part B was 
administered on day 0, immediately after refraction, to assess 
any immediate changes in visual acuity. However, since many 
responses only captured short-term improvements, a more 
comprehensive reassessment was conducted at the 3-month 
follow-up. During this follow-up, Part B was re-administered 
to assess long-term improvements in both visual function and 
quality of life.

Data analysis included summarizing frequency 
distributions with supporting graphs, and quantitative 
variables were expressed as mean ± Standard Deviation (SD). 
Comparisons between groups were made using ANOVA and 
unpaired t - tests, and within-group differences over time 
were analyzed using paired t-tests. A p - value of less than 0.05 
was considered statistically signiϐicant.

Results
The study population was divided into three age groups: 

5 – 8 years, 9 – 12 years, and 13 – 16 years. The mean ages for 
these groups were 6.65 ± 0.95, 10.85 ± 1.01, and 14.23 ± 1.01 
years, respectively. Gender-speciϐic analyses showed similar 
distributions, with only minor variations between male and 
female children. 

Age wise distribution of the refractive errors showed that 
Myopia was found to be more prevalent in older age groups 
with a percentage of 82.05% in 9 - 12 age group and 94.82% 
in 13-16 age group. On the other hand, Hypermetropia was 
found to be more prevalent in younger age group i.e., 5-8 
years old with a percentage of 57.77% (compared to Myopia 
prevalence of 35.55% in that same age group. Astigmatism 
was found to be more prevalent among the age group of 5 - 8 
years old (6.68%). Its prevalence among 13-16 years old was 
equivalent to that of Hypermetropia in the same group i.e., 
2.59% (Figure 1). 

At the initial visit (pre-refraction), all 200 subjects 
completed Part A of the SREEQ, capturing their baseline 
perceptions of uncorrected vision. Following refractive 
correction on day 0, all participants experienced an 
immediate improvement in visual acuity, achieving 6/6 vision 
with myopic correction in 76.5%, hypermetropia in 20% 
and astigmatism in 3.5% children (Figure 2). In 153 myopic 
students, this correction resulted in a signiϐicant shift in their 
ICD-11 classiϐication from categories of mild, moderate, or 
severe visual impairment (or blindness) to a normal visual 
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Table 1: Following table shows questions which were comparable amongst the two parts i.e., part A and B. The second half of the table shows responses to the questions which were 
present only in part A. The third half of the table shows responses to part B as they could be observed only post refractive correction.

Age (years)→
 

5 – 8 Years 9 – 12 Years 13 – 16 Years

Question mean ± sd mean ±sd mean ±sd

When I don’t wear my glasses, I have problems seeing clearly

Pre 2.00 ±0 2.00 ±0 2.00 ±0

Post 4.00 ±0 4.00 ±0 4.00 ±0

p - value - - -

When I don’t wear my glasses, my vision is very clear

Pre 4.00 ±0 4.00 ±0 4.00 ±0

Post 1.98 ±0.15 2.00 ±0 2.00 ±0

p - value <0.001 - -

When I don’t wear my glasses, my vision is blurry.

Pre 2.00 ±0 2.00 ±0 2.00 ±0

Post 4.00 ±0 4.00 ±0 4.00 ±0

p - value - - -

When I don’t wear my glasses, I have to squint to see things clearly.

Pre 3.00 ±0 3.00 ±0 3.00 ±0

Post 4.00 ±0 4.00 ±0 4.00 ±0

p - value - - -

When I don’t wear my glasses, I have problems seeing the computer or video 
games clearly.

Pre 2.00 ±0 2.00 ±0 2.00 ±0

Post 4.00 ±0 4.00 ±0 4.00 ±0

p - value - - -

When I don’t wear my glasses, I have problems reading.

Pre 2.00 ±0 2.00 ±0 2.00 ±0

Post 4.00 ±0 4.00 ±0 4.00 ±0

p - value - - -

When I don’t wear my glasses, I am able to see clearly far away

Pre 4.00 ±0 3.99 ±0.11 4.00 ±0

Post 1.00 ±0 1.00 ±0 1.00 ±0

p - value - <0.001 -

When I don’t wear my glasses, I have problems seeing the board, at the movies, 
or other things far away.

Pre 2.00 ±0 2.00 ±0 2.00 ±0

Post 4.00 ±0 4.00 ±0 4.00 ±0

p - value - - -

Age (years)→
Question 

5 – 8 Years 9 - 12 Years 13 - 16 Years

mean ± sd mean ±sd mean ±sd

When I don’t wear my glasses, I have problems recognizing people across the 
street or down the hall.

Pre 2.00 ±0 2.01 ±0.11 2.00 ±0

Post 4.00 ±0 4.00 ±0 4.00 ±0

p - value - <0.001 -

When I don’t wear my glasses, I get headaches or my head or eyes hurt when 
I read

Pre 2.00 ±0 2.00 ±0 2.00 ±0

Post 4.00 ±0 4.00 ±0 4.00 ±0

p - value - - -

When I don’t wear my glasses, things look distorted, slanted or double.

Pre 2.00 ±0 2.00 ±0 2.00 ±0

Post 3.02 ±0.15 3.00 ±0 3.00 ±0

p - value <0.001 - -

When I don’t wear my glasses, I feel dizzy.

Pre 3.00 ±0 3.00 ±0 3.00 ±0

Post 3.00 ±0 3.00 ±0 3.00 ±0

p - value - - -

When I don’t wear my glasses, I have problems seeing things when I play 
outdoors.

Pre 2.00 ±0 2.00 ±0 2.00 ±0

Post 3.00 ±0 3.00 ±0 3.00 ±0

p - value - - -

When I don’t wear my glasses, my schoolwork is harder to do

Pre 2.98 ±0.15 3.00 ±0 3.00 ±0

Post 1.00 ±0 1.00 ±0 1.00 ±0

p - value <0.001 - -

When I don’t wear my glasses, it is harder to do well on tests

Pre 2.00 ±0 2.00 ±0 2.00 ±0

Post 1.00 ±0 1.00 ±0 1.00 ±0

p - value - - -

When I wear my glasses, my nose or ears hurt Pre 3.00 ±0 3.00 ±0 3.00 ±0

I am bothered by my glasses when I play sports, dance or do other activities. Pre 3.00 ±0 3.00 ±0 3.00 ±0

Age (years)→
Question 5 – 8 Years 9 - 12 Years 13 - 16 Years

When I wear my glasses, my classmates make fun of me Post 3.00 ±0 3.00 ±0 3.00 ±0

When I wear my glasses, I like how I look Post 2.24 ±0.43 2.19 ±0.4 2.18 ±0.38

I like my frames Post 2.00 ±0 2.00 ±0 2.00 ±0

If I didn’t wear glasses, I would look better Post 2.76 ±0.43 2.81 ±0.4 2.83 ±0.38

When I wear my glasses, my friends like the way I look Post 2.00 ±0 2.00 ±0 2.00 ±0

When I wear my glasses, my family members like the way I look Post 1.00 ±0 1.00 ±0 1.00 ±0
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status. While this immediate improvement was signiϐicant, 
the full impact of spectacle correction on daily functioning, 
academic performance, and psychosocial well-being could 
only be thoroughly assessed at the 3-month follow-up.

At the 3-month evaluation, all students underwent a 
repeat detailed eye examination, including refraction, to 
verify the stability of the correction. The post-correction 
responses (Part B) were then compared with the baseline 
data (Part A). The ϐindings were consistent across different 
refractive errors: among 153 myopes, 40 hypermetropes, and 
7 astigmatic children, the majority maintained a BCVA of 6/6. 
This sustained improvement not only highlighted the long-
term beneϐits of spectacles in enhancing visual acuity but also 
demonstrated signiϐicant improvements in overall VRQoL.

Pre-correction (Part A) responses detailed high 
frequencies of symptoms such as high frequencies of visual 
symptoms, including blurry vision, difϐiculty focusing, eye 
strain, and headaches. Questions related to blurry vision, 
squinting, difϐiculty in reading, recognizing faces at a distance, 
and eye pain were answered predominantly with scores 
indicating that these issues occurred “all” or “most of the 
time.” This pattern was particularly marked in those classiϐied 

under moderate to severe visual impairment according to 
ICD-11, where the mean scores were approximately 2.33 ± 
0.1 (p < 0.001), indicating signiϐicant visual and functional 
challenges faced by these children in daily activities, academic 
performance, and even extracurricular tasks such as playing 
sports (Figure 3).

At follow-up, the corresponding questions in Part 
B (phrased in the context of “when I wear my glasses”) 
showed a dramatic improvement. For example, questions 
on clear distance vision, ease of reading, and improved test 
performance showed scores with means of 1 to 2, again with 
statistically signiϐicant differences (p < 0.001). Additionally, 
while some questions—particularly those related to the 
psychosocial impact of wearing glasses—still reϐlected some 
level of discomfort or self-consciousness (e.g., feelings of 
physical discomfort or concerns about appearance), the 
overall trend was one of marked improvement in quality of 
life (Figure 4).

The study also analyzed differences in responses based 
on ICD-11 visual impairment categories. In children with 
moderate to severe impairment, the beneϐits of spectacle 
correction were most pronounced, with signiϐicant 
improvements in daily functioning and academic performance. 
In contrast, children with relatively milder impairments (those 
who initially reported clearer vision even without correction) 

Figure 1: Showing percentage of myopia, hypermetropia and astigmatism 
across different age groups.

Figure 2: Showing BCVA post- refraction on Day-0.

Figure 3: Represents the mean value of responses of score scale of Part-A 
of SREEQ.

Figure 4: Represents the mean value of responses of score scale of Part-B 
of SREEQ.
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showed less dramatic changes in some subjective aspects, 
such as the frequency of experiencing dizziness or the clarity 
of vision without glasses. Nonetheless, the data collectively 
underscore that appropriate refractive correction plays a 
crucial role in enhancing VRQoL across various domains.

Discussion
The prevalence of mild visual impairment was 17.64% 

with Myopia and 25.0% with Hypermetropia. Moderate visual 
impairment due to Myopia was 26.24% and Hypermetropia 
was 37.5%. Severe visual impairment was mainly due to 
Myopia with a prevalence of 3.75%. Astigmatism resulted in 
mild visual impairment with a prevalence of 14.28%. According 
to the study by Sheeladevi S. et al, the overall prevalence of 
refractive error per 100 children was 8.0 (CI: 7.4 - 8.1) and 
in schools it was 10.8 (CI: 10.5 - 11.2). The population-based 
prevalence of myopia, hyperopia (≥ +2.00 D) and astigmatism 
was 5.3 per cent, 4.0 per cent and 5.4 per cent, respectively. 
But this study was done in children < 15 years and our study 
group ranged from 5 - 16 years [19].

The two-group design—pre-correction versus post-
correction (immediate and 3-month follow-up)—allowed a 
comprehensive assessment of the impact of refractive error 
correction on quality of life. Initially, the immediate post-

correction assessments (day 0) primarily reϐlected changes in 
objective visual acuity, while the 3-month follow-up provided 
deeper insights into how these improvements translated 
into better academic performance, improved participation in 
outdoor activities, and enhanced psychosocial well-being.

A detailed analysis of the SREEQ responses revealed that 
children with uncorrected refractive errors experienced 
signiϐicant difϐiculties with distant vision tasks. These 
difϐiculties were most notable in academic settings, where 
problems such as reading the blackboard and following 
visual instructions were reported. Other common complaints 
included blurry vision, squinting, headaches, eye strain, and 
even distorted vision—all of which had a direct impact on 
daily activities and learning.

The study’s results also highlighted a psychosocial 
dimension to URE. Several questions in the questionnaire 
were designed to assess the children’s self-perception and 
the perceptions of their peers and family members regarding 
the use of spectacles. Some teenagers reported feeling self-
conscious, experiencing discomfort, or even facing teasing 
from peers. These negative psychosocial factors are critical 
as they can lead to poor compliance with spectacle wear, 
further exacerbating the negative impact of refractive errors 
on VRQoL [20,21].

Figure 5: Represents an overview of the quality of life assessed via responses to all the questions which were corresponding to each other amongst 
Part A and Part B.
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Methodologically, while the SREEQ provided a useful 
framework for evaluating VRQoL, the study noted that Part 
B of the questionnaire exhibited a lower person separation 
index compared to Part A (0.25 vs. 0.86, respectively). The 
person separation index reϐlects how well an instrument 
distinguishes between different levels of ability or response 
variations; in this case, the lower value suggests that, once 
corrected, the children’s responses became more uniform 
due to the uniformly good visual acuity, thereby reducing 
the instrument’s ability to differentiate between individuals. 
future versions of the SREEQ may beneϐit from a reϐined 
possibly streamline the four-point scale into three points by 
merging similar responses—to enhance its sensitivity and 
reliability (Figure 5).

The study also performed a subgroup analysis based on 
age and educational level. Younger children (5 – 8 years) and 
those in primary school had different patterns of response 
compared to older children (13 – 16 years), particularly 
regarding psychosocial factors. This difference underscores 
the need for age-appropriate counselling and education 
about the importance of spectacle wear, not only for vision 
correction but also as a tool for overall enhancement of quality 
of life [22].

Additionally, a minor but notable point from the study 
was the observation that while the majority of children 
adjusted well to the new spectacles, some did report transient 
issues such as experienced transient headaches during the 
adjustment period. These issues were more prevalent among 
myopes with poorer uncorrected visual acuity (6/24 or 
worse), indicating that the severity of URE might inϐluence the 
adaptation period following correction.

Conclusion
This study demonstrates that correcting refractive 

errors with prescription eyeglasses leads to signiϐicant 
improvements in the vision-related quality of life (VRQoL) of 
children aged 5 – 16 years. After a 3-month follow-up period, 
children exhibited not only restored to visual acuity (6/6 
across all groups) but also improved performance in academic 
tasks and extracurricular activities. In particular, children 
with moderate to severe visual impairment beneϐited most 
from the intervention, shifting from classiϐications of visual 
disability to normal vision as per ICD-11 criteria.

Despite these positive outcomes, the study also identiϐied 
several challenges that may contribute to the persistence of 
uncorrected refractive errors in the region. These include 
a lack of awareness regarding refractive error symptoms, 
limited health literacy among rural populations, social stigma 
and peer pressure, especially among teenagers, and issues 
related to initial discomfort with new glasses. These factors 
underscore the importance of a holistic approach when 
addressing URE in children, one that includes not only clinical 
correction but also educational, psychosocial, and community 
outreach components.

The ϐindings also suggest that while the SREEQ is a 
promising tool for assessing VRQoL in children with refractive 
errors, further reϐinements are needed. In particular, 
modifying the response scale and adding speciϐic questions 
regarding aesthetic and functional aspects of spectacle wear 
could enhance the instrument’s ability to capture subtle 
differences in quality of life. Future research should continue 
to reϐine these tools and explore strategies to overcome the 
barriers that lead to noncompliance and under correction of 
refractive errors.

Overall, the study conϐirms that early detection and 
correction of refractive errors are crucial. By addressing these 
errors through appropriate spectacle use, it is possible to 
improve not only the visual function but also the academic, 
physical, and psychosocial well-being of children—a beneϐits 
that may extend into adulthood, enhancing long-term quality 
of life.
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