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A B S T R A C T

Background: This study examines visual impairments prevalence in Pune District’s urban and rural school
children, recognizing environmental influences on visual development. Understanding variations in visual
metrics informs public health initiatives. Visual acuity and color vision play pivotal roles in academic and
social development, highlighting the importance of targeted vision care strategies.
Clinical Relevance: This study emphasizes the importance of early detection and intervention for visual
impairments in children, emphasizing the crucial role of clinical optometrists in conducting regular eye
check-ups and collaborating with schools and parents.
Objective: "To compare visual functionality, in school-going children aged 6-12 years from urban and
rural districts of Pune, aiming to identify potential disparities."
Materials and Methods: A cross-sectional study in Pune District evaluated 900 systematically selected
school children (450 from urban, 450 from rural areas). Visual metrics were assessed: stereo acuity (Titmus
test), amplitude of accommodation (RAF rule), refractive status (full spectacle correction), visual acuity
(Snellen’s chart), and color vision (Ishihara test). Statistical analysis employed descriptive statistics and
chi-square tests.
Result: In a demographic study of 900 participants from 7 Taluka schools in Pune, Maval Taluka had the
highest representation (17.9%). Prevalence of myopia was higher in urban (94.8%) than rural (70.7%) areas,
while hypermetropia was more common in rural (29.3%) than urban (5.2%) areas. Color vision deficiencies
exhibited no significant difference. Stereo acuity and amplitude of accommodation varied significantly
geographically, with stereoacuity notably lower than refractive errors and amplitude of accommodation.
Conclusion: The study found lower stereoacuity than refractive errors and amplitude of accommodation,
with significant differences between urban and rural children, suggesting environmental influences.

This is an Open Access (OA) journal, and articles are distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon
the work non-commercially, as long as appropriate credit is given and the new creations are licensed under
the identical terms.

For reprints contact: reprint@ipinnovative.com

1. Introduction

Children’s visual development is multifaceted, influenced
by environmental, lifestyle, and hereditary factors. In
the formative years, acquiring and enhancing visual
skills significantly impacts academic and well-being.
Geographical context, urban or rural, may shape visual
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development. Uncorrected refractive errors, including
accommodative anomalies and near point vergence
anomalies, impede stereopsis development, affecting
binocular function and sensory fusion. Stereoacuity,
reflecting binocularity, is crucial for depth perception.1

The disparities between urban and rural environments
encompasses living conditions, resource accessibility, and
lifestyle choices which potentially impact children’s eye
health.2,3 Urban areas often exhibit higher population
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densities, increased screen exposure, and accessibility of
better medical facilities, whereas rural areas may have
lower population densities, limited healthcare accessibility,
and unique visual stimuli from outdoor activities and
agricultural practices.4 Understanding these differences
aids in identifying visual challenges and how lifestyle and
environmental factors shape children’s visual profiles.5–7

The visual system significantly influences school
children’s development and education, with visual
perception being fundamental to learning. Good
vision facilitates information absorption and processing,
enhancing academic performance and overall well-being.8

Regular eye exams, access to corrective eyewear, and
instilling good eye care habits are crucial for children’s
visual health, underscoring the roles of parents, teachers,
and healthcare professionals.7–9

Visual acuity, measuring the sharpness or clarity of
vision, and color vision are vital components significantly
impacting learning, academic performance, and overall
well-being in children.10 Cones in the eye enable color
perception, with the brain interpreting various colors
through cone interactions. Standardized screenings for
visual acuity (Snellen notation) and color vision (Ishihara
test) was conducted as a part of the school health program
for 6-12-year-olds in urban and rural Pune. However,
interpreting results for children with learning difficulties
remains challenging due to developmental delays affecting
vision examination performance.11

Children’s ability to learn and navigate their environment
is profoundly influenced by their vision. Impairments in
visual acuity and color perception can detrimentally affect
learning, social interactions, and overall quality of life. This
study aims to assess the prevalence of visual impairments
and color vision deficiencies in school-going children,
understanding their potential implications for academic
and social development. By comparing and analyzing
visual acuity and color vision, this research aims to
inform optimal visual health and support children’s holistic
development.11,12

This cross-sectional study investigates and compares key
aspects of visual health in 6-12-year-old school children
from urban and rural Pune. Focus areas include stereoacuity,
accommodation amplitude, and refractive status, providing
comprehensive insights into visual abilities. Thorough
examination of these visual characteristics aims to
elucidate urban-rural disparities in children’s visual profiles,
informing customized vision care programs to promote
optimal visual health.

1.1. Problem statement

"Due to lack of comprehensive data comparing the visual
acuity, color vision, and refractive status of school-going
children between urban and rural areas. This knowledge gap
hinders the development of effective eye health and policies

for the specific needs of these populations."

2. Materials and Methods

Ethical clearance was obtained from the DR D
Y Patil Vidyapeeth Ethical Committee (Ref no:
DYPV/EC/289/2019 dated June 6, 2019). Consent from
parents was obtained for each child participating in the
study. A total of 900 children aged 6 to 12 years were
included (450 from each urban and rural area), considering
a design effect of 2 for cluster sampling. Children with
active ocular pathology, co-morbidities, or additional
disabilities beyond visual impairment were excluded.

2.1. Study setting

A cross-sectional study was conducted in Pune District,
Western Maharashtra, chosen for its demographic and
socioeconomic diversity. Three urban and four rural areas
were selected out of 14 talukas, considering sampling
convenience to address potential disparities in healthcare
access and eye health outcomes.

2.2. Data collection

Data collection occurred during school hours, utilizing
portable equipment within each school’s premises. Four
testing stations were set up: history station for recording
participant complaints, followed by stations for amplitude
of accommodation, visual acuity, and near point of
convergence (NPC) testing. Students started at the
history station, where significant complaints were recorded
alongside their record card.

2.3. Visual assessment

Stereo acuity was measured using the Titmus stereo test, and
amplitude of accommodation was quantified using the RAF
rule. Refractive status was determined with full spectacle
correction. Amplitude of accommodation was measured
binocularly using the ’push-up’ method, employing a near-
point target, occluder, and measuring device.

2.4. Visual acuity assessment

Visual acuity was assessed using Snellen’s chart, a
standardized tool comprising rows of symbols or characters
in varying sizes. The chart was set 20 feet (6 meters) away
from the test subject, and visual acuity was measured using
the 20/20 standard for normal vision.

2.5. Data management and analysis

All data were entered into Microsoft Excel and analyzed
using Statistical Package for the Social Sciences (SPSS)
version 25.0.
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3. Results

3.1. Demographic study

In the demographic analysis of 450 participants from urban
and rural areas, both groups were well-represented. Urban
participants had a mean age of 8.38 years (SD=1.7),
while rural participants had a mean age of 8.88 years
(SD=1.50). Gender distribution showed 39.6% females
and 60.4% males in urban areas, while rural areas had
45.6% females and 54.4% males. Anthropometric measures
indicated urban participants were taller (151.19 ± 6.49 cm)
and heavier (41.03 ± 9.48 kg) than rural participants (140.10
± 12.19 cm; 33.30 ± 18.89 kg). Myopia prevalence was
higher in urban (94.8%) than rural (70.7%) areas, while
hypermetropia was more common in rural (29.3%) than
urban (5.2%) areas. (Table 1)

3.2. Gender wise distribution

In the distribution of gender in urban and rural areas, in
urban areas, there are 272 males, accounting for 60.44%
of the population, and 178 females, making up 39.56%. In
the rural areas have 245 males, constituting 54.44% of the
population, and 205 females, representing 45.56%. (Table 2)

3.3. Taluka wise study

It is observed that in Beed Taluka 51 participants were from
urban and 82 from rural area. In Haveli Taluka all the 86
participants were from Urban area, In Khed taluka 51 were
from urban and 82 were from Rural area. In Maval taluka
62 participants were from Urban and 99 from rural area.
In Mulshi taluka 58 were from Urban area and 93 from
rural. In Pune City all the 84 participants were from urban
area. In Velhe taluka 57 were from Urban and 94 from rural
area. The taluka distribution based on geographical area is
statistically insignificant.

3.3.1. Negative relative accommodation
It is observed that NRA minimum range was 6cm and
maximum was 24 cm with mean of 8.93 and SD of +/- 2.42.

3.3.2. Positive relative accommodation
It is observed that PRA minimum range is 5 cm maximum
of 24 cm with mean of 7.63 and SD of +/- 2.26.

3.3.3. Stereopsis
In the study of stereopsis it is observed that the minimum
range of 0.22 and maximum of 1.82 with mean of 0.28 &
SD of +/- 0.27.

3.3.4. Spectacle RX
In the study of spectacle RX it was observed that minimum
range of – 4.00 maximum of 3.50 with mean of – 0.46 and
SD of +/- 1.00. (Table 2)

3.4. Refractive errors in both eyes of the children’s
based on geographical area

In the study of refractive errors in both eyes of the children’s
based on geographical area was statistically significant.

3.5. Study of visual impairment

Statistical significance in both urban and rural populations
regarding visual acuity suggests that there is a noteworthy
and reliable difference or association related to visual acuity
within both demographic groups. (Table 4)

The data or analysis conducted did not reveal any
statistically relevant variation in color vision abilities
between urban and rural populations, suggesting that this
particular aspect of vision is similar in both the groups or is
not influenced by the urban or rural environment.

In the study of binocular assessment in the urban area the
positive fusional vergence patients were 12 and 20 in rural
area. 5 negative fusional vergence was observed in urban
area and 10 in rural area, 20 patients of heterophoria were
observed in urban area and 32 in rural area. 12 patients with
Near point of convergence were from urban area and 22
from rural area. In the study of Stereoacuity in both eyes
of the individual based on geographical area is statistically
significant. (Figure 2)

Figure 1: Refractive errors in both eyes of the children’s based on
geographical area

In the urban area, 78 individuals were affected by
binocular Accommodative Amplitude (AA), while in rural
areas, 95 individuals were affected. The difference in AA
between urban and rural areas was found to be statistically
significant, with a p-value of 0.022*.

For accommodative facility (AF) with ±2 lenses, 100
individuals were affected in urban areas compared to 110
in rural areas.

In terms of AF in the right eye, 105 individuals were
affected in urban areas, while 128 were affected in rural
areas.

Near point of accommodation (NRA) showed 25 affected
individuals in urban areas and 34 in rural areas.
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Table 1: Demographic study

Characteristics Urban Area (450) Rural Area (450) P-Value
Age (in years) 8.38 ± 1.7 8.88 ± 1.50
Female; N (%) 178 (39.6%) 205 (45.6%)
Height (cms) 151.19 ± 6.49 140.10 ± 12.19
Weight (Kg) 41.03 ± 9.48 33.30 ± 18.89
B.M.I. (kg/m2) 17.93 ± 3.66 16.23 ± 3.39
NPA (in cm) 8.91 ± 2.46 8.95 ± 2.43 0.928
NPC (in cm) 8.37 ± 2.46 7.74 ± 2.19 < 0.001*
Stereopsis (inlogmar) 0.28 ± 0.27 0.28 ± 0.26 0.948

Values displayed are mean ± SD, test used: Mann-Whiteney U test. P-value < 0.05; statistically significant

Table 2: Gender distribution study

Gender Urban Rural TotalFrequency (N) Percentage (%) Frequency (N) Percentage (%)
Male 272 60.44 245 54.44 517
Female 178 39.56 205 45.56 383
Total 450 100 450 100 900

Table 3: Descriptive study of visual parameters in children’s

Parameters N Minimum Maximum Mean SD
NRA (in cm) 900 6 24 8.93 2.42
PRA (in cm) 900 5 24 7.63 2.26
Stereopsis (inlogmar) 900 0.22 1.82 0.28 0.27
Spectacle RX 900 -4 3.5 -0.46 1

Values displayed are mean and SD- Standard deviation

Table 4: Study of type of refractive error based on geographical area

Type of Refractive Error Urban Area (115) Rural Area (150) P-Value
Myopia (215) 109 (94.8%) 106 (70.7%) < 0.001*
Hypermetropia (50) 6 (5.2%) 44 (29.3%) < 0.001*

Values displayed are frequency (%), test used: Chi-square test. P-value < 0.05; statistically significant

Similarly, positive relative accommodation (PRA)
exhibited 29 affected individuals in urban areas compared
to 32 in rural areas. (Table 5) (Figure 2)

Figure 2: Binocular assessment in both eyes of the individual
based on geographical area

The table presents a comparative analysis of
accommodation parameters between urban and rural
areas, each comprising 450 individuals. Notably, Binocular

Accommodative Amplitude (AA) exhibited a significant
difference, with 78 individuals affected in urban areas
compared to 95 in rural areas (p = 0.022*). However, no
statistical significance was observed for Accommodative
Facility (AF) with ±2 lenses, AF in the right eye, Near
Point of Accommodation (NRA), and Positive Relative
Accommodation (PRA) between the two settings. In urban
areas, AF with ±2 lenses affected 100 individuals, while in
rural areas, 110 individuals were impacted. Similarly, AF
in the right eye affected 105 individuals in urban areas and
128 in rural areas, while NRA affected 25 urban individuals
and 34 rural individuals. PRA affected 29 individuals in
urban areas and 32 in rural areas. These findings provide
insights into the nuances of accommodation characteristics
across urban and rural populations.(Table 6)

4. Discussion

In a comprehensive analysis of 900 school children,
we investigated refractive errors, accommodative
abnormalities, and stereoacuity across urban and rural areas.
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Table 5: Study of visual impairment

Characteristics Urban Area (450) Rural Area (450) P-Value

Visual Acuity 0.07 ± 0.14 0.02 ± 0.12 < 0.001*
0.07 ± 0.13 0.02 ± 0.12 < 0.001*

Colour Vision 3.99 ± 0.09 3.99 ± 0.18 0.71
3.99 ± 0.09 3.99 ± 0.11 0.415

Values displayed are frequency (%), test used: Chi-square test. P-value < 0.05; statistically significant represented by *

Table 6: Amplitude of accommodation in both eyes of the individual based on geographical area

Accommodation No of individual affected P valueUrban Area (450) Rural Area (450)
AA (binocular) 78 95

0.022*
AF (binocular) with ± 2 lens 100 110
AF (right eye) 105 128
NRA 25 34
PRA 29 32

A significant finding was the lower stereoacuity compared
to refractive errors and Amplitude of Accommodation.
Myopia was prevalent in 215 children, with 94.8% from
urban areas and 70.7% from rural areas. Hypermetropia
affected 50 children, with 5.2% from urban and 29.3% from
rural areas.

This study observed higher proportion of males in both
urban and rural settings.

Additionally, our descriptive study revealed insights
into visual parameters such as age distribution, where the
majority (16.6%) were 9 years old, and a balanced male-
to-female ratio of 1:1.16. Moreover, Maval taluka had the
highest representation (17.9%) among the participants. Our
findings suggest a correlation between vision impairments,
particularly poor stereopsis, and refractive errors, echoing
similar observations by Trachimowicz et al.,11 indicating
the impact of uncorrected myopia on stereoacuity.

In present study, we found that myopia, even at low
levels (< -3 D), was associated with reduced stereoacuity
as compared to emmetropia. Similar findings were reported
by Ips et al.12 and Kulp et al.,13 who noted that
moderate-to-severe hyperopia was significantly correlated
with decreased stereoacuity. Interestingly, our study also
revealed a higher prevalence of hyperopia-related reduced
stereoacuity in both urban and rural areas, aligning with
the findings of Kulp et al.13 Additionally, we observed a
higher incidence of heterophoria, particularly in rural areas
as compared to urban population, possibly due to limited
access to eye care services.

Refractive errors causing blur and decreased visual
acuity were noted to impact stereoacuity, with even slight
blurring affecting stereoscopic thresholds. Accommodative
parameters varied between urban and rural populations,
likely influenced by lifestyle, healthcare access, and
environmental factors.

Moreover, higher levels of Near Point of
Accommodation (NRA) and Positive Relative

Accommodation (PRA) were observed in rural areas.
Overall, our study highlights the predominance of visual
deformities in rural areas, possibly attributable to factors
such as limited access to eye care, socioeconomic
disparities, environmental conditions, and educational
resources.

The overall incidence has been reported to vary between
21% and 25% of patients attending eye impairment in
India.8 It has been studied that all the visual impairment
are dependent on different lifestyles or living conditions like
reading in improper manner, watching TV continuously, or
using computer, visual display units and most important is
nutrition of child.14,15

The present study also observed the visual parameters
based on age, height, weight & BMI and were in accordance
with the study conducted by Vasantha N et al16 has
reported that visual impairment in overweight/obese group
was significantly higher than the underweight and normal
groups. In the identical study conducted by Bakare PN et
al17 reported a high prevalence of uncorrected refractive
error in urban areas. Early detection of uncorrected
refractive error and ocular morbidity will improve overall
performance in school-going children. Another similar
study conducted by Padhye AS et al18 found that urban
children were more likely to have uncorrected refractive
error, particularly myopia. It is important to determine the
root causes of the higher prevalence and to remove any
obstacles to refractive error correction services. It is advised
that schoolchildren have eye exams. For schoolchildren in
urban and rural areas, the method may vary.

To prevent future dissatisfaction and assist the child
in selecting a suitable career, colour vision abnormalities
in school-aged children should be identified as soon
as possible and appropriate counselling should be
provided.12The study’s findings suggested that children’s
eye screening exams be tailored to their learning capacity
and selected based on their communication skills.
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5. Conclusion

In this study, we investigated stereo acuity, accommodation
amplitude, and refractive status in urban and rural children
to understand differences in visual development. Notably,
we found significant variations in stereo acuity, possibly
influenced by environmental factors and lifestyle choices.
Accommodation amplitude showed minimal differences
between urban and rural populations, this emphasizes the
role of near work activities and outdoor experiences in
maintaining a healthy accommodation capacity. Refractive
status also displayed disparities, indicative of the influence
of lifestyle, healthcare access, and environmental factors
on visual characteristics in young individuals. Collaboration
among school administrations, teachers, and parents is key
to creating an environment that encourages eye screenings
and provides assistance to students with visual challenges.
By prioritizing visual health, we empower children to
reach their full potential, ensuring a brighter future. The
high prevalence of visual impairments and color vision
deficiencies among school-age children is concerning,
affecting both academic success and self-esteem."

6. Limitation in Study

We acknowledge certain limitations of this study, including
sample size variations and potential selection bias. Future
studies with bigger, more varied sample sizes and
longitudinal designs may offer deeper understandings of the
elements affecting young children’s visual development in
both urban and rural areas.
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