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Abstract

Background:

Adolescence is a critical period marked by rapid physical, emotional, and cognitive development. During this stage,
various health issues, including myopia, anemia, and acne, can emerge, particularly influenced by lifestyle factors like
screen time and socio-economic status. Understanding these factors is vital for promoting adolescent health and well-
being.

Aim:
The study aims to assess and compare the physical health of school-going adolescents in urban and rural schools around
Bhubaneswar, focusing on BMI, vision, and screen time exposure.

Method:

The study followed a descriptive cross-sectional design and was conducted in urban and rural schools around
Bhubaneswar, India. A sample size of 641 adolescents aged 10-19 years was selected, and data was collected using a
pretested questionnaire and clinical assessments. Physical health, including BMI, anemia, and vision, was evaluated
alongside screen time exposure and its effects on ocular health. Statistical analysis was performed using SPSS 20.0.

Results:

The study found a significant association between screen time exposure and vision problems among adolescents, with
63% reporting visual discomfort. Myopia prevalence was higher in urban participants (28%) compared to rural
participants (15%), with an overall prevalence of 22%. Urban participants had longer screen times and were more
engaged in activities like gaming and social media, contributing to increased visual strain. Ocular biometric
measurements showed greater axial length and corneal curvature in myopic individuals.

Conclusion:

The study concludes that excessive screen time is significantly associated with increased vision problems, including
myopia and digital eye strain, among adolescents. Urban participants exhibited higher screen time and myopia
prevalence compared to rural participants. These findings highlight the need for targeted interventions to mitigate
screen-related vision issues in this population.
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Introduction:

Adolescence, as defined by the WHO, encompasses
individuals aged 10 to 19 years and marks a period of
significant physical, biological, and hormonal changes.
These changes lead to rapid growth and maturation,
influencing behavior, emotional development, and social
interactions [1]. Adolescents face immense pressures as
they navigate this transitional phase, dealing with shifting
societal expectations, developing self-identity, and
forming relationships with peers and family. In India,
adolescents form a significant portion of the population,

and their health and well-being are crucial for the nation's
future productivity. This developmental phase is divided
into three stages: early adolescence (10-13 years), mid-
adolescence (14-16 years), and late adolescence (17-19
years). Early adolescence is characterized by physical
changes such as the onset of puberty and altered
relationships with parents and peers. During mid-
adolescence, cognitive skills like reasoning and problem-
solving become more refined, influenced by family, peers,
and environment. By late adolescence, most physical
changes are complete, and individuals begin to focus on
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future goals, career planning, and personal relationships
[1-3].

Despite the assumption that adolescents are generally
healthy due to low mortality rates, they face a range of
health issues, including undernutrition, anemia, and
obesity. Among these issues, myopia, commonly known
as near-sightedness, has become a prevalent refractive
error during this stage of life. Myopia is characterized by
the excessive elongation of the ocular globe, which can
lead to a host of pathological changes, including cataracts,
glaucoma, retinal detachment, and macular degeneration,
ultimately resulting in irreversible vision loss. The
growing incidence of myopia during adolescence
highlights the need for effective prevention and
management strategies, particularly given its association
with further vision challenges [4-6].

Recent research indicates that environmental factors
significantly influence the prevalence of myopia among
adolescents.  Notably, increasing screen time—
encompassing computers, televisions, video games, and
mobile digital devices—has become an integral part of
daily life for young individuals [7,8]. The rapid expansion
of screen devices and their usage has heightened concerns
regarding their potential impact on ocular health. While
these devices can offer educational benefits and cognitive
engagement opportunities, excessive screen time has been
linked to various negative health outcomes, including
myopia. The relationship between screen time and myopia
has been the subject of numerous studies, some indicating
a positive correlation while others report inconclusive
results [9-12]. Given the pervasive nature of screen time
in modern society, it is crucial to further explore this
relationship to understand its implications for adolescent
health.

This study aims to explore the impact of screen time on
vision health in rural adolescents, examining the
prevalence of conditions like myopia and other vision
impairments, as well as the role of socio-economic factors
in influencing these outcomes. Addressing these
challenges is crucial for promoting healthy development
during this critical life stage.

Aim of the study:

The study aims to assess and compare the physical health
of school-going adolescents in urban and rural schools in
and around Bhubaneswar.

Materials and method:

Study site:

The study was conducted in urban and rural schools
located in and around Bhubaneswar, India (DAV Public
School Chandrasekharpur & Govt. School Pandara) for 2
years (November 2015 to October 2017).

Study Population:

The study involved school-going adolescents aged 10-19
years from two schools in and around Bhubaneswar: DAV
Public School, Chandrasekharpur (urban), and Govt.
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School, Pandara (rural), including students from classes
VI, VII, and VIII. Study Design: Descriptive Cross-
Sectional Study.

Sample size:

The sample size was found to be 641 which was calculated
based on the prevalence of a selected adolescent health
issue, such as anemia, with a prevalence rate of 58%, as
per a study by Sujata Mohapatra and Soma Maity on
anemia prevalence among school-going children in slum
schools of Bhubaneswar.

Inclusion Criteria:

e Adolescents aged 10-19 years attending the
selected urban and rural schools in and around
Bhubaneswar.

e Adolescents who provided informed consent to
participate in the study.

e Adolescents are available during the data
collection period.

e Adolescents with known visual problems were
included to assess the impact of screen time and
other factors on their existing conditions, in
addition to those without prior vision issues.

Exclusion Criteria:

e Adolescents were absent during the data
collection period.

e Adolescents with medical conditions unrelated
to the scope of the study that might influence
vision or screen time, such as neurological
disorders.

Bias:

The study may have been affected by self-reported data
bias, as adolescents could underreport or overestimate
screen time and health habits. Additionally, selection bias
from sampling only specific schools and measurement
bias from standard tools like Snellen’s chart could limit
the generalizability and precision of the findings.

Data collection:

Data were collected using a mixed-methods approach.
Data collection for the study was carried out using a
pretested and pre-designed questionnaire to ensure the
reliability and relevance of the data obtained. The
questionnaire included both open-ended and close-ended
questions targeting demographic information, physical
health parameters, and mental health indicators. In
addition to the questionnaire, comprehensive physical
health assessments were performed. These assessments
included Body Mass Index (BMI) calculation using height
and weight measurements, age, class level, screen time
exposure, ocular biometric measurements, myopia
prevalence, other vision problems, and various activities
associated with screen time. Each participant underwent a
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detailed clinical examination, and the data were recorded
systematically for subsequent analysis.

Instruments Used:

The study utilized a combination of standardized tools for
accurate and consistent data collection. BMI was
calculated using a digital weighing machine and a
stadiometer for height measurement. Screen time
exposure and related activities were recorded through a
pretested questionnaire. Ocular biometric measurements,
including myopia prevalence and other vision problems,
were assessed using Snellen’s chart and refractometry.
Additional clinical examinations were conducted by
trained professionals to ensure precision in gathering data
on physical and vision health parameters. These
instruments ensured the reliability of data for subsequent
analysis. These instruments ensured that all health
parameters were measured in a standardized and
scientifically validated manner.

Pretesting:

Before the actual data collection, a pretest was conducted
on 30 participants drawn from the selected schools. The
pretest aimed to validate the research instruments and
refine the data collection methods. During the pretest, the
questionnaire was administered, and the physical health
assessments were performed as per the planned study
protocol. Based on the feedback received from the
participants and observations during the pretest, necessary
modifications were made to the wording and structure of
the  questionnaire to  enhance  clarity and
comprehensibility. Additionally, the pretest helped
identify any practical challenges in administering the
study tools, ensuring a smoother process during the actual
data collection phase. This step was crucial for ensuring
that the final instruments and procedures were both
reliable and effective for the larger study population.

Statistical analysis:
Data was entered into Microsoft Excel and analyzed using
SPSS 20.0. Descriptive statistics, including frequency,
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percentage, mean, and standard deviation were applied to
interpret the results.

Results

Among the adolescent participants aged 10 to 19 years, a
significant association was observed between screen time
exposure and the prevalence of vision problems. The data
revealed that 63% of adolescents reported experiencing
visual discomfort, including symptoms such as blurred
vision, eye strain, and headaches, after prolonged screen
usage.

Sociodemographic results:

The sociodemographic analysis of the study participants
revealed a total of 641 individuals, with 346 from urban
areas and 295 from rural settings. Gender distribution was
relatively balanced, with males comprising 51% and
females 49% of the total population. The age distribution
showed a predominance of participants aged 12 years
(39%), followed by 13 years (29%), while the age groups
of 14 and 15 years accounted for 22% and 10%,
respectively. The study, involving adolescents aged 10 to
19, found that 63% experienced visual discomfort related
to screen use, with an overall myopia prevalence of 22%.
Urban adolescents had higher myopia rates (28%)
compared to rural ones (15%), and screen time was longer
among urban participants. Although most participants
were aged 12-13 (68%), other age groups like 16-17 and
19 also reported significant screen-related vision issues,
with similar trends in visual discomfort and myopia across
all age groups.

Regarding class levels, the majority of participants were
in Class VII (35.9%), followed closely by Class VIII
(35.7%) and Class VI (28.1%). In terms of BMI
classification, the urban group exhibited a low prevalence
of underweight individuals (0.87%), whereas the rural
group had a significant 22% classified as underweight.
The majority of participants in both groups were
categorized as having normal weight (78.1%), with no
individuals falling into the overweight or obese categories
(Table 1).
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Table 1: Demographic Distribution, Class Level, and BMI Classification of Study

Participants:
Category Urban Group (n=346) Rural Group (n=295) Total (n=641)
Gender
Male 168 (48.7%) 159 (53.9%) 327 (51%)
Female 178 (51.3%) 136 (46.1%) 314 (49%)
Age Distribution
Age 12 135 (39%) 115 (39%) 250 (39%)
Age 13 100 (29%) 85 (29%) 185 (29%)
Age 14 75 (22%) 65 (22%) 140 (22%)
Age 15 36 (10%) 30 (10%) 66 (10%)
Class Level
Class VI 88 (25.4%) 92 (30.8%) 180 (28.1%)
Class VII 135 (39%) 95 (32.2%) 230 (35.9%)
Class VI 123 (35.5%) 106 (36%) 229 (35.7%)
BMI Classification
Underweight (<18.5) 3 (0.87%) 66 (22%) 69 (10.8%)
Normal weight (18.5-24.9) 276 (80%) 224 (76%) 500 (78.1%)
Overweight (25-29.9) 0 (0%) 0 (0%) 0 (0%)
Obese (>30) 0 (0%) 0 (0%) 0 (0%)

Screen Time Exposure:

The analysis of screen time revealed that the majority of
participants spent significant daily hours on screens, with

32% engaging in more than 4 hours of screen time per day.
This was particularly pronounced in urban participants,
who reported an average of 3.5 hours compared to 2.5
hours in the rural group (Table 2).

Table 2: Screen Time Exposure of Study Participants:

Screen Time Duration

Urban Group (n=346) Rural Group (n=295) Total (n=641)

Less than 1 hour

20 (5.8%) 65 (22.0%) 85 (13.3%)

1-2 hours

85 (24.6%) 125 (42.4%) 210 (32.8%)

2-4 hours

110 (31.8%) 85 (28.8%) 195 (30.4%)

More than 4 hours

131 (37.9%) 20 (6.8%) 151 (23.5%)

Myopia Prevalence:

Myopia prevalence among the study participants was
notably high, with 28% of urban participants and 15% of

rural participants diagnosed with myopia. The overall
prevalence stood at 22%, indicating a concerning trend in
vision impairment linked to screen exposure (Table 3).

Table 2: Myopia Prevalence Among Participants:

Myopia Status

Urban Group (n=346) Rural Group (n=295) Total (n=641)

Myopic

97 (28.0%) 44 (15.0%) 141 (22.0%)

Non-myopic

249 (72.0%) 251 (85.0%) 500 (78.0%)

Ocular Biometric Measurements:
Ocular biometric assessments showed that the mean axial
length was significantly greater in myopic participants

(24.5 mm) compared to non-myopic individuals (22.5
mm). Additionally, the corneal curvature showed a mean
of 43.5 D in myopic individuals versus 42.0 D in non-
myopic ones (Table 4).

Table 3: Ocular Biometric Measurements:

Measurement

Myopic Group (n=141)

Non-Myopic Group (n=500)

Mean Axial Length (mm)

24.5

22.5

Mean Corneal Curvature (D)

43.5

42.0

Other Vision Problems:

Beyond myopia, other vision-related issues were reported, including 18% experiencing digital eye strain and 10%
suffering from dry eyes. Urban participants reported these symptoms more frequently than their rural counterparts

(Table 5).
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Table 5: Other Vision Problems Reported:

Vision Problem

Urban Group (n=346)

Rural Group (n=295) Total (n=641)

Digital Eye Strain 63 (18.2%)

22 (7.5%) 85 (13.3%)

Dry Eyes 40 (11.6%)

10 (3.4%) 50 (7.8%)

Activities Associated with Screen Time:

Page | 5 Activities contributing to prolonged screen exposure

included online gaming (40%), social media use (35%),

and academic-related screen time (25%). A higher
percentage of urban participants engaged in gaming
compared to rural participants, correlating with increased
screen time (Table 6).

Table 6: Activities Associated with Screen Time:

Activity Urban Group (n=346) Rural Group (n=295) Total (n=641)
Online Gaming 140 (40.4%) 40 (13.6%) 180 (28.1%)
Social Media Use 120 (34.7%) 70 (23.7%) 190 (29.6%)
Academic Screen Time 80 (23.1%) 185 (62.7%) 265 (41.4%)

Discussions:

The present cross-sectional study assessed health
problems among school-going adolescents in urban and
rural areas around Bhubaneswar, Odisha, involving a total
of 641 participants (346 urban and 295 rural), with a
nearly equal distribution of genders (51% male and 49%
female). The study assessed the physical and visual health
of adolescents aged 10 to 19, focusing on the relationship
between screen time exposure and vision problems.
Overall, 63% of participants reported experiencing visual
discomfort, including eye strain, blurred vision, and
headaches after extended screen use. The prevalence of
myopia was found to be 22%, with a significant difference
between urban and rural participants. Urban adolescents
had a higher rate of myopia (28%) compared to their rural
counterparts (15%), likely due to increased screen time
and engagement in activities like online gaming and social
media, which were more common in urban settings.

The higher prevalence of myopia and vision discomfort
among urban adolescents can be attributed to greater
screen exposure, which averaged 3.5 hours daily in urban
participants compared to 2.5 hours in rural ones. This
supports existing research that links increased screen time
to a higher risk of myopia and other visual issues. The
study suggests a need for interventions to reduce screen
time and promote healthier screen habits, especially in
urban populations.

Additionally, the study found that other vision problems,
such as digital eye strain (reported by 13%) and dry eyes
(8%), were more prevalent in the urban group. The
correlation between longer screen use and these
conditions highlights the broader impact of digital device
use on ocular health. Myopic participants showed greater
axial length (24.5 mm) compared to non-myopic
individuals (22.5 mm), further reinforcing the physical
changes in the eye associated with excessive screen time.
These findings emphasize the importance of monitoring
screen use and adopting protective measures, such as
frequent breaks and limiting non-academic screen time, to
prevent further deterioration of visual health in
adolescents. The study's results also highlight the

potential need for public health strategies targeting vision
care in adolescent populations, especially in urban
environments where screen-related activities are more
prevalent.

The predominance of participants aged 12 years (39%).
The study contrasts this by showing a greater distribution
of males with vision problems among adolescents in India
[13]. These findings underline a crucial developmental
stage, as this age group is particularly susceptible to
various health issues, emphasizing the need for targeted
interventions. In terms of socio-demographic variables,
the study revealed that there was not much difference in
the number of participants from rural and urban schools
(91% in urban and 89% in rural areas). This is in contrast
with findings from [14], and [15], which noted a greater
representation of myopia in adolescent participants from
urban demographic settings, thereby highlighting the
impact of geographical context in which health behaviors
and vision issues manifest.

Nutritional status, assessed through Body Mass Index
(BMI), indicated that most participants fell within the
normal weight category (80% urban and 76% rural).
However, a concerning aspect is the prevalence of
underweight individuals, particularly in rural areas, where
22% were classified as underweight, echoing findings by
[16], who reported higher undernutrition rates among
males. The mean BMI was significantly higher in urban
participants (21.05 * 4.73) compared to rural counterparts
(18.73 £ 3.88), suggesting that urban adolescents may
have better access to nutrition and health resources.
Anemia prevalence was another critical finding, with
moderate anemia affecting a substantial portion of
participants (66% urban and 44% rural). These figures are
in line with the study by [17], which reported a high
prevalence of anemia among adolescents in urban slums.
The underlying causes of anemia, primarily nutritional,
warrant urgent attention, particularly in rural settings
where dietary deficiencies may be more pronounced.
Cognitive assessments indicated that the majority of urban
participants had normal 1Q levels (86%), whereas a
significant proportion of rural participants fell within the
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borderline category (61%). This disparity in cognitive
performance aligns with the findings of [18], who noted a
strong correlation between socioeconomic status and
cognitive achievement. This suggests that environmental
factors, such as access to quality education and parental
support, significantly influence cognitive outcomes in
adolescents.

Furthermore, the study highlighted a notable relationship
between socioeconomic status and health outcomes, with
statistical significance (p = 0.001) observed in BMI
comparisons across different socioeconomic strata. The
results of our study reveal a concerning association
between prolonged screen time and the prevalence of
myopia, particularly in urban populations. Notably, 32%
of participants reported spending more than 4 hours per
day on screens, with urban participants averaging 3.5
hours compared to 2.5 hours in rural participants. This
pattern mirrors findings from other studies, notably a
meta-analysis by [19], which indicated that increased use
of smart devices is linked to higher rates of myopia. In
contrast, [20] did not find a statistically significant
relationship between screen time exposure and myopia,
suggesting potential inconsistencies in the literature
regarding this association. Such discrepancies may arise
from variations in methodology, including the treatment
of screen time as a continuous or categorical variable and
the exclusion of television viewing from analyses, which
has been implicated in myopia development in our study.
Our investigation into ocular biometric measurements
supports the notion of a link between screen time and
myopia, as we observed a significant increase in mean
axial length among myopic participants (24.5 mm)
compared to non-myopic individuals (22.5 mm). This
aligns with the findings of previous systematic reviews
[21-23], which emphasized the importance of utilizing
cycloplegic refraction to confirm myopia diagnoses.
However, while self-reported myopia data can be useful
for extensive population coverage, there are concerns
regarding its accuracy compared to professional
assessments. The prevalence of additional vision
problems, such as digital eye strain (18%) and dry eyes
(10%), highlights the broader implications of excessive
screen time on ocular health. Urban participants reported
these symptoms more frequently, which may reflect
higher overall screen engagement. Previous studies have
shown that extended screen use correlates with increased
deterioration of health, raising the question of whether
limiting screen time alone is sufficient to mitigate myopia
risks [24-26]. As noted by [27], simply reducing digital
device usage could inadvertently lead children back to
other near-work activities, such as reading, which are also
linked to myopia.

While our study offers new insights into the relationship
between screen time and myopia, it is important to
acknowledge its limitations. The majority of the included
studies are cross-sectional, which prevents establishing
causal relationships. Furthermore, the high heterogeneity
observed among the studies may stem from differences in
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research design and population characteristics.
Additionally, reliance on self-reported screen time
introduces potential recall bias, which may underestimate
actual screen usage. Moreover, the lack of adjustments for
outdoor activities in some studies may obscure the
protective effects of outdoor time against myopia.

Generalizability:

The generalizability of this study is limited due to the
sample being drawn from specific urban and rural schools
around Bhubaneswar, India, which may not represent the
broader adolescent population in different regions or
countries. Additionally, the reliance on self-reported data
for screen time and vision problems introduces potential
bias, and the cross-sectional design prevents establishing
causality. While the findings provide valuable insights
into the association between screen time and vision issues,
further research across diverse geographic, socio-
economic, and cultural settings is needed to confirm the
results and extend their applicability to wider populations.

Conclusion and Future Scope:

In conclusion, the study highlights a significant
association between prolonged screen time and increased
vision problems, particularly myopia, among adolescents.
Urban participants, with longer screen exposure,
exhibited higher rates of myopia and digital eye strain
compared to rural participants. These findings emphasize
the need for targeted interventions to reduce screen time
and promote eye health among adolescents, especially in
urban settings.

Limitations:

The study's limitations include reliance on self-reported
data, which may lead to recall bias, and its cross-sectional
design, which prevents establishing causality between
screen time and vision problems. Additionally, the sample
from specific schools in Bhubaneswar limits the
generalizability of the findings to broader populations.
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