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Abstract
Background: Insomnia is a common sleep disorder among software professionals and
has increasingly been associated with prolonged occupational screen exposure. Extended
screen time, particularly during working hours, may adversely affect circadian rhythm,
melatonin secretion, and overall sleep quality. With the rapid expansion of the
information technology sector, screen-related sleep disturbances have emerged as an
E important occupational health concern. Objective: To determine the prevalence of
insomnia among software employees and to evaluate the association between work-
related screen time exposure and insomnia. Methods: A cross-sectional, web-based
Correspondence: questionnaire study was conducted among software employees working in Hyderabad.
Dr Dileep Kumar Busapogula, |Demographic details and screen exposure characteristics were collected using a
Email : dileepbenji@gmail.com | structured questionnaire. Insomnia was assessed using the Athens Insomnia Scale (AIS).
Statistical analysis was performed to evaluate the association between screen time and
insomnia. Results:A total of 62 participants were included in the study, of whom 66.1%
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Received: 14-05-2026 were male and 33.9% were female. The prevalence of insomnia among the study
Revised: 30-05-2026 participants was 79%. A significant positive association was observed between screen
Accepted: 09-06-2026 time exposure and insomnia severity, with a beta coefficient of 0.84 (95% Confidence
Published: 22-06- 2026 Interval: 0.53-1.16; p < 0.0001). These findings suggest that prolonged occupational

screen exposure is strongly associated with increased insomnia symptoms among
software employees. Conclusion: The present study demonstrates a high prevalence of
insomnia among software professionals and identifies a significant association between
work-related screen exposure and insomnia. Early workplace interventions, screen-time
regulation, and sleep health awareness programs may help reduce screen-related sleep
disturbances and improve employee well-being and productivity.
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INTRODUCTION

Sleep-related disorders are increasingly recognized as an important occupational health concern among software
professionals and information technology (IT) employees. The demanding nature of software-related work, prolonged
working hours, irregular schedules, and continuous exposure to electronic screens contribute significantly to disturbances
in sleep patterns. Among these sleep-related disorders, insomnia is one of the most common and clinically significant
conditions affecting this population. Software employees are particularly vulnerable because of their dependence on
computers and digital devices for extended durations during both professional and personal activities. Consequently, sleep
disturbances among these individuals warrant greater clinical and public health attention.

Insomnia is a serious sleep disorder characterized by inadequate or poor-quality sleep resulting from difficulty in initiating
sleep, maintaining sleep, or early morning awakening. These disturbances often impair daytime functioning and negatively
influence physical, psychological, and occupational well-being[1]. According to the second edition of the International
Classification of Sleep Disorders (ICSD-2), insomnia is diagnosed when an individual experiences persistent difficulty
with sleep initiation, sleep maintenance, early awakening, or chronically non-restorative sleep despite adequate opportunity
and appropriate circumstances for sleep. In addition to nocturnal symptoms, the diagnosis also requires associated daytime
impairment. Patients may experience one or more consequences such as fatigue or malaise, impaired attention and
concentration, memory disturbances, daytime sleepiness, reduced motivation or energy, and excessive concern regarding
sleep quality[2].These symptoms substantially impair quality of life and may adversely affect work efficiency, cognitive
performance, emotional stability, and social functioning.
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Several studies have demonstrated an association between prolonged exposure to visual display terminals (VDTSs) and
insomnia among employees engaged in computer-based occupations. Research conducted among Japanese government
employees reported that extended VDT work was significantly associated with insomnia symptoms. Furthermore, a
bidirectional relationship has been observed between psychosomatic conditions and insomnia, with excessive computer
use potentially worsening both conditions simultaneously [3,4].The increasing dependence on digital technology in modern
workplaces has therefore raised concerns regarding the long-term impact of occupational screen exposure on sleep health.
Computers and screen-based devices are indispensable tools in the daily routine of software professionals. However,
prolonged screen exposure has been linked to significant sleep disturbances and poor sleep quality. Studies have shown
that individuals exposed to excessive screen time often report reduced sleep duration, delayed sleep onset, and non-
restorative sleep characterized by a persistent feeling of unrefreshing sleep upon waking. Poor sleep quality is considered
one of the defining clinical features of insomnia and is closely associated with impaired daytime functioning and reduced
occupational productivity[5]. Sleep deprivation among IT employees may also contribute to increased stress levels, mood
disturbances, impaired decision-making, and reduced cognitive performance, thereby affecting overall professional
efficiency.

Occupational workload and prolonged working hours further contribute to sleep disturbances among IT professionals. A
study conducted in Finland by Kivistoet al [6] demonstrated that long working hours among IT employees were
significantly associated with sleep debt and inadequate recovery.Continuous mental engagement, tight project deadlines,
and irregular work schedules often reduce the opportunity for adequate sleep, thereby increasing susceptibility to insomnia
and other sleep-related disorders. In recent years, the rapid expansion of the digital economy and remote working culture
has further intensified dependence on electronic devices, increasing cumulative daily screen exposure.

The widespread use of digital technology has transformed communication and occupational practices worldwide.
Electronic devices such as computers, laptops, smartphones, tablets, and other screen-based gadgets have become essential
components of modern life. Their increasing utility in education, professional work, communication, and entertainment
has resulted in growing human dependence on digital screens [7]. Although these technologies offer substantial benefits,
excessive and prolonged use has raised concerns regarding their adverse effects on physical and mental health, particularly
sleep quality.

Evidence suggests that prolonged screen exposure may interfere with normal circadian rhythm through the emission of
blue light. Blue light emitted from electronic screens has a shorter wavelength and suppresses melatonin secretion, thereby
delaying sleep initiation and altering circadian rhythm. While such light exposure may be beneficial during daytime hours
by promoting alertness, nighttime exposure may adversely affect sleep initiation and maintenance. Cho et al. reviewed
observational and experimental studies demonstrating the adverse effects of artificial light at night on human sleep and
circadian regulation[8]. Consequently, prolonged screen use during evening and nighttime hours has emerged as a major
contributor to insomnia among working professionals.

Accurate identification and assessment of insomnia are essential for both clinical management and occupational health
research. An ideal screening instrument should be simple, reliable, and easy to administer in large populations. In the
present study, the Athens Insomnia Scale (AIS) was used to assess insomnia among software employees. The AlS is an
eight-item psychometric instrument designed to quantify insomnia symptoms based on the ICD-10 diagnostic criteria. It is
widely used in clinical practice, epidemiological research, and occupational medicine because of its validity and ease of
application[9].Beyond its clinical consequences, insomnia also imposes substantial economic and occupational burdens.
Indirect costs associated with insomnia, including absenteeism, reduced workplace productivity, impaired concentration,
and decreased work performance, are reported to be considerably higher than the direct costs of treatment. Therefore,
identifying modifiable occupational risk factors such as excessive screen exposure is essential for developing preventive
strategies and promoting sleep health among software professionals.

MATERIALS AND METHODS

Study Design: This was a cross-sectional study conducted among software employees using a simple random sampling
technique. Data were collected through a structured web-based quantitative questionnaire, including demographic details
and the Athens Insomnia Scale for the assessment of insomnia.

Study Setting and Population: This study was conducted among software professionals employed in selected information
technology companies in Hyderabad, Telangana.

Sample Size:
The sample size was calculated based on the following assumptions:
e Estimated prevalence[10] of insomnia : 14%
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e Confidence level: 95%

e Alphaerror: 0.05

e Absolute precision (allowable error): 10%

Using the standard formula for sample size calculation for prevalence studies:

n=272pq/ d?

Where:

e Z=1.96 at 95% confidence interval
e p=0.14

e gq=1-p=0.86

e d=0.10

Sample size n=46.2
The minimum sample size calculated for the study was 46 participants. However, to improve the reliability of the findings
and account for possible incomplete responses, a total of 62 participants were included in the study.

Sampling Technique :
A simple random sampling technique was employed for participant selection. A list of software employees was obtained
from the employer, and 62 participants were selected randomly from the sampling frame.

Eligibility Criteria:

Inclusion Criteria

e Software professionals employed in selected information technology companies in Hyderabad, Telangana
e Individuals aged between 21 and 45 years

e Participants willing to provide informed consent

Exclusion Criteria

e Individuals with self-reported depression who were previously diagnosed with depression and currently receiving
antidepressant therapy

o Employees aged more than 45 years

e Participants who did not provide complete responses to the questionnaire

Study Variables:

The primary study variables included:

e Insomnia

o Work-related screen time exposure

e Additional demographic and occupational variables such as age, sex, and working hours were also collected.

Study Instruments:

A) Structured Questionnaire
Data were collected using a self-developed structured questionnaire designed to obtain information regarding demographic
characteristics, occupational profile, working hours, and duration of daily screen exposure.

B) Athens Insomnia Scale (AIS)
Insomnia symptoms were assessed using the Athens Insomnia Scale (AlS), a validated psychometric instrument developed
by the Athens research group in 2000. The AIS is an eight-item questionnaire based on the ICD-10 diagnostic criteria for
insomnia. It evaluates various domains including sleep induction, awakenings during the night, final awakening, total sleep
duration, sleep quality, daytime well-being, functional capacity, and daytime sleepiness. The scale has demonstrated good
reliability and validity in both clinical and occupational health settings and is widely used for screening insomnia
symptoms.

Study Procedure:

The present cross-sectional study was conducted among software professionals employed in selected corporate offices in
Hyderabad, Telangana. A total of 62 participants were included in the study using a simple random sampling technique.
Prior permission to conduct the study was obtained from the respective management authorities. Eligible participants were
informed about the objectives and purpose of the study. Informed consent was obtained electronically through Google
Forms before participation. Participants were assured that all information collected would remain confidential and
anonymous and would be used solely for research purposes.

Data collection was carried out using a web-based questionnaire developed through Google Forms. The questionnaire
included details regarding demographic characteristics, occupational profile, duration of working hours, daily screen
exposure, and insomnia-related symptoms assessed using the Athens Insomnia Scale.
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Statistical Analysis:

Data were entered into Microsoft Excel and analyzed using appropriate statistical software. Nominal variables were
expressed as frequencies and percentages. Continuous variables were summarized using mean and standard deviation (SD)
or median and interquartile range (IQR), depending on the distribution of data after assessment of normality.
Comparisons between variables were performed using Student’s t-test and Chi-square test wherever appropriate. Logistic
regression analysis was conducted to determine the association between screen time exposure and insomnia, with insomnia
considered as the dependent variable and screen time exposure as the independent variable. A p-value of less than 0.05 was
considered statistically significant.

RESULTS

A total of 62 software professionals participated in the present study. The socio-demographic characteristics of the study
participants included variables such as age, gender, educational status, work experience, and duration of work-related
screen exposure.

Table-1: Socio-demographic profile of study participants (N=62)

Parameters ‘Number of Participants ‘Percentage (%)
Gender

Male 41 66.1
Female 21 33.9
IAge Groups

20-25 years 6 9.6
26-30 years 32 51.7
31-35 years 15 24.2
36-45 years 9 14.5
Education status

Graduate 43 69.3
Postgraduate 19 30.7

The majority of the participants belonged to the 26—30 years age group (32, 51.7%), followed by 31-35 years (15, 24.2%),
36-45 years (9, 14.5%), and 20-25 years (6, 9.6%). Among the study participants, 41 (66.1%) were males, while 21
(33.9%) were females.

With regard to educational qualification, 43 participants (69.3%) were graduates, while 19 participants (30.7%) were
postgraduates.

Distribution of participants based on total years of work experience revealed that the majority, 39 participants (62.9%), had
5-10 years of professional experience. This was followed by 14 participants (22.5%) with less than 5 years of work
experience and 9 participants (14.6%) with more than 10 years of experience.

Assessment of work-related screen exposure demonstrated that 32 participants (51.6%) reported spending 8—12 hours per
day on screen-based activities, while 16 participants (25.8%) reported screen exposure exceeding 12 hours daily. In
addition, 12 participants (19.4%) reported screen exposure of 4-8 hours per day, whereas only 2 participants (3.2%)
reported screen exposure of less than 4 hours daily.

The prevalence of insomnia among the study participants was found to be 79%. Based on the Athens Insomnia Scale scores,
the severity of insomnia was categorized into no insomnia, mild insomnia, moderate insomnia, and severe insomnia.
Moderate insomnia constituted the largest category, observed in 27 participants (43.5%). Mild insomnia was observed in
12 participants (19.4%), while severe insomnia was identified in 10 participants (16.1%). Only 13 participants (21.0%) had
no evidence of insomnia.
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Table-2 : Grading of Insomnia

Grading of insomnia Number of subjects Percentage
No insomnia (0-5) 13 21.0

Mild insomnia (6-9) 12 19.4
Moderate insomnia (10-15) 27 43.5
Severe insomnia (16-24) 10 16.1

Total 62 100.0

The findings of the present study indicate a high prevalence of insomnia among software professionals, with a substantial
proportion of participants reporting prolonged daily screen exposure. Increased duration of occupational screen exposure
appeared to be associated with higher insomnia burden among the study population.

Association Between Insomnia and Socio-Demographic Profile of Study Participants

The association between insomnia and socio-demographic characteristics, including age, gender, and educational status,
was analyzed among the study participants. Statistical analysis revealed no significant association between age and the
presence of insomnia (p = 0.62), indicating that insomnia was distributed similarly across different age groups. A trend
toward an association between gender and insomnia was observed (p = 0.086), with insomnia being more prevalent among
males (35 participants) compared to females (14 participants), although the association did not reach statistical significance.

Table-3: Association Between Insomnia and Socio-Demographic Profile of Study Participants

S.No \Variable Category Insomnia p value
Yes (n=49) No
(n=13)
1. Age (years) 20-25 years 5 1
26-30 years 27 5 62
31-35 years 11 4 )
36-40 years 6 3
2. Gender Male 35 6
Female 14 7 086

Association Between Screen time exposure and Insomnia of Study Participants

The association between screen time exposure and the presence of insomnia among the study participants.

Among the 62 software employees included in the study, 49 participants had insomnia while 13 participants did not have
insomnia.

A higher proportion of insomnia was observed among subjects with prolonged screen exposure. The majority of
participants with insomnia belonged to the 8-12 hours screen time category (28 participants), followed by the >12 hours
category (15 participants). In contrast, very few participants without insomnia were observed in the higher screen time
categories.

Among participants with screen exposure of more than 12 hours, almost all subjects reported insomnia (15 out of 16
participants). Conversely, participants with lower screen exposure (<4 hours and 4-8 hours) had comparatively fewer
insomnia cases.

The association between screen timing and the presence of insomnia was found to be statistically significant (p = 0.0044),
indicating that increased screen time exposure was significantly associated with a higher prevalence of insomnia among
software employees.

Table-4: Association Between Screen time exposure and Insomnia of Participants

) Insomnia
Screen Time Exposure p value

'Yes (n=49) No (n=13)
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< 4 hours 1 1

4- 8 hours 5 7

8- 12 hours 28 4 0.0044
>12 hours 15 1

Spearman Correlation Analysis

Spearman correlation analysis revealed a moderate positive correlation (r = 0.56, p <0.0001) between screen time duration
and Athens Insomnia Scale scores. Regression analysis further showed that increased screen exposure was significantly
associated with higher insomnia scores ( = 0.84, 95% CI: 0.53-1.16, p <0.001). These findings suggest that prolonged
screen time may contribute to worsening sleep quality and increased insomnia symptoms among software professionals.

[~ e o
~
Spearman correlation coefficient: 0.56, p <0.0001

beta coefficient = 0.84 ( 95% CI: 0.53 -1.16, p <0.001)
e o (=)

10 15

Athens Insomnia Scale

5

Screen Time (in Hours)

DISCUSSION

The present study was conducted to assess the association between work-related screen exposure and insomnia among
software employees in Hyderabad. The findings demonstrated a high prevalence of insomnia among the study participants,
with 79% of subjects experiencing varying degrees of insomnia. This highlights insomnia as an important occupational
health concern among software professionals who are routinely exposed to prolonged digital screen usage as part of their
work environment.

The prevalence observed in the present study was substantially higher compared to findings reported in previous studies
conducted among other populations. Yardi et al. [10] reported a prevalence of 13.8% among corporate employees in India,
while Panda et al. [11]observed a prevalence of 18% among healthy adults in South India. Jaisoorya et al.[12] reported
insomnia among 17.7% of primary healthcare attendees in Kerala, and Xiao-Lan Cao et al. [13] documented a prevalence
of 15% in the general population in China. Similarly, Baskar et al.[14] reported a prevalence of 33% among adult patients
attending a family medicine outpatient department. The considerably higher prevalence identified in the present study could
be attributed to the occupational characteristics of software employees, who are frequently exposed to prolonged screen
time, mental workload, irregular work schedules, occupational stress, and sedentary lifestyle patterns, all of which may
adversely affect sleep quality.

Differences in prevalence rates between the present study and earlier studies may also be explained by variations in study
settings, demographic characteristics, sample size, assessment tools, and diagnostic criteria used for insomnia evaluation.
While several previous studies used instruments such as the Pittsburgh Sleep Quality Index (PSQI) and Insomnia Severity
Index (1SI), the present study utilized the Athens Insomnia Scale (AlS), which is based on ICD-10 diagnostic criteria and
specifically evaluates insomnia-related symptoms. In addition, unlike community-based studies, the present study
exclusively focused on software professionals, a group that may be more vulnerable to screen-related sleep disturbances.

In the current study, the majority of participants belonged to the 26-30 years age group, followed by the 31-35 years
category. Although no statistically significant association was found between age and insomnia, insomnia was more
commonly observed among younger employees. This may reflect the increasing occupational demands, work-related stress,
project deadlines, and irregular sleeping habits commonly experienced during the early and middle stages of professional
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life. Younger employees may also have greater exposure to digital devices outside working hours, which could further
contribute to disturbed sleep patterns.

Table-5:Studies on Prevalence of insomnia among different population

'Tools used to

IAuthor,Year Study Area [Study Populationsam'aIe SIz€ anddiagnose Prevalence.
study design : A e of Insomnia
insomnia
Cross sectional, 1SQ |
. observational study to
. . ._lIndian  corporate . INSOMNIA
oA B gy (e UeSvipToM o
P Spice study) P . QUESTIONNA [[33]
offices insomnia 602IRE
participants
Bursa,
Turkeyat opulation of]
Uludag p% dvi 223 vqunteerP. b S|
. Universit ystu ents st ylngs’[udents.descriptiv e ltts_urg cep
Yilmaz et al 2017[15] Department off . _Quality 6.52+3.17
Faculty ofNursin and cross- Secnonallndex(PSQl)
Health g research
Sciences
healthy

Panda S et al 2012[11]

attendants/relat
ives of patients
attending a tertiary|

Pittsburgh  Sleep
Quality

Index

1 1 1 0
South india healthcare 1050 healthy subjects (PSQ) 18%
institution

family

medicine

OPD at St.

Philomen a's jadult patients278 patients cross-/Athens Insomnia
Baskar et al. 2016[14] Hospital, attending the OPD{sectional study Scale 33%

Bengaluru

tertiary care
teaching

390 patients attended

. General OPDgeneral OPD /Athens Insomnia
Basu N et al.2027[16] hospital patients case-control study  [Scale 45%
of Kolkata
115'.96.38 Pittsburgh  sleep
participants,cross- ualit index
Xiao- Lan Cao et al sectional q y
General (PSQI)
2017 [13] . - study,Comprehens .
china population : . JAthens Insomnia15%
ive Meta-Analysis|
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Jaisoor ya et al., 201gP"'mary attendees, in theCross sectional study ISI Insomnia

[12]

health
centers

state of Kerala,
India.

7017 adult patients

Severity Index

17.7%

Male participants constituted a larger proportion of the study population, and insomnia was more frequently observed
among males compared to females. Although the association did not reach statistical significance, a trend toward higher
insomnia prevalence among males was observed. This finding may be related to the predominance of males in the software
workforce and possible differences in workload, stress management, screen exposure duration, and lifestyle factors.
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A major finding of the present study was the statistically significant association between prolonged screen exposure and
insomnia. Participants who reported more than 8 hours of daily screen exposure had a higher prevalence of insomnia
compared to those with lower durations of exposure. This finding is consistent with earlier studies by Vallance et al.,[17]
Cellini et al.,[18] and Salfi et al., [19]which demonstrated that excessive screen time is associated with delayed sleep onset,
poor sleep quality, shorter sleep duration, and increased sleep disturbances.Similarly, Christensen et al.[20] reported that
increased screen time was associated with poorer sleep efficiency and shorter sleep duration.

The biological mechanisms underlying this association may involve suppression of melatonin secretion due to prolonged
exposure to blue light emitted from digital devices. Blue light affects circadian rhythm regulation and interferes with normal
sleep initiation. In addition, prolonged engagement with computers and mobile devices may lead to increased psychological
arousal, mental fatigue, occupational stress, and delayed bedtime habits, all of which may contribute to insomnia
symptoms. The moderate positive Spearman correlation coefficient observed in the present study further supports the
positive relationship between increasing screen exposure duration and insomnia severity.

The grading of insomnia among study participants revealed that moderate insomnia was the most common category,
followed by severe insomnia. This observation indicates that sleep disturbances among software employees are not merely
transient or mild complaints but may significantly affect daily functioning, concentration, productivity, emotional well-
being, and quality of life. Persistent insomnia may also predispose individuals to long-term health consequences including
anxiety, depression, cardiovascular disorders, reduced cognitive performance, and occupational burnout.

The findings of the present study emphasize the need for workplace interventions focusing on sleep health and screen-time
management among software employees. Since digital device usage is unavoidable in the software industry, strategies
should focus on minimizing harmful exposure rather than complete avoidance. Measures such as promoting regular screen
breaks, encouraging physical activity, improving workplace ergonomics, limiting screen exposure before bedtime, and
creating awareness regarding sleep hygiene may help reduce the burden of insomnia among software professionals.

However, certain limitations should be considered while interpreting the findings of the present study. The cross-sectional
design limits the ability to establish a causal relationship between screen exposure and insomnia. The relatively small
sample size and use of self-reported online questionnaires may introduce recall bias and reporting bias. Additionally, factors
such as caffeine intake, psychiatric stress, physical activity, shift work, and other medical conditions affecting sleep were
not evaluated in detail. Therefore, further longitudinal studies with larger sample sizes are recommended to better
understand the long-term impact of occupational screen exposure on sleep health among software employees.

CONCLUSION

The present study demonstrated a high prevalence of insomnia among software employees, with nearly four-fifths of the
participants experiencing varying degrees of insomnia. The findings emphasize that sleep disturbances are an important
occupational health concern among software professionals, particularly in the current era of increasing digital dependence
and prolonged screen exposure.

A significant association was observed between work-related screen exposure and insomnia. Employees with prolonged
daily screen time, especially those exposed to screens for more than eight hours per day, showed a substantially higher
prevalence of insomnia. The positive correlation and regression analysis further support the relationship between increased
screen exposure and worsening sleep disturbances. These findings are consistent with existing evidence suggesting that
excessive screen use adversely affects sleep quality through circadian rhythm disruption, delayed melatonin secretion, and
increased mental stimulation.

The study also identified that insomnia was more commonly observed among younger employees, particularly in the 26—
30 years age group, as well as among individuals with 5-10 years of work experience. This may reflect the impact of
demanding work schedules, occupational stress, performance expectations, and difficulty maintaining work—life balance
during the early and middle phases of professional careers. Although no statistically significant association was observed
with age or gender, the overall trend indicates that occupational and lifestyle factors play an important role in sleep health
among software employees.

The findings of this study highlight the urgent need for workplace-based preventive strategies and employee wellness
programs aimed at promoting healthy screen-use habits and adequate sleep hygiene. Organizations should encourage
periodic screen breaks, ergonomic workplace practices, stress-management initiatives, physical activity, and awareness
regarding the health effects of excessive screen exposure. In addition, fostering a healthy work—life balance and reducing
unnecessary after-hours digital engagement may help improve sleep quality and overall employee well-being.
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Although digital technology and screen-based work are unavoidable components of the software industry, adopting
healthier behavioral practices and organizational policies can considerably reduce the adverse effects associated with
prolonged screen exposure. Addressing insomnia among software employees is essential not only for improving individual
health and quality of life, but also for enhancing workplace productivity, efficiency, and long-term occupational well-
being.

Future research should focus on large multicentric longitudinal studies to establish causal relationships between screen
exposure and insomnia and to explore additional occupational, psychological, and lifestyle factors contributing to sleep
disturbances among software professionals.

Interventional studies evaluating the effectiveness of screen-time reduction strategies, blue-light filtering measures,
workplace wellness programs, and sleep hygiene education may provide valuable evidence for preventive approaches.
Further studies incorporating objective sleep assessment tools such as actigraphy, polysomnography, and digital screen-
time tracking applications may also help in obtaining more accurate and comprehensive insights into sleep patterns among
software professionals.
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