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INTRODUCTION

Dry eye syndrome (DES) is a multifactorial disease of  
the tears and ocular surface that results in discomfort, 
visual disturbance, and tear film instability, with potential 
damage to the ocular surface.1 It is a prevalent condition 
that affects millions of  people worldwide, particularly those 
who spend long hours working on computers or in air-
conditioned environments.2 DES has become increasingly 
common among office workers due to prolonged exposure 
to computer screens, environmental conditions such as 

low humidity and air-conditioning, and other occupational 
factors.3,4

In Warangal, Telangana, India, the office environment 
and climatic conditions present unique challenges that 
may exacerbate DES symptoms. The region experiences 
significant seasonal variations, with hot summers and cool 
winters, which can impact the prevalence and severity of  
DES among office workers. In addition, the rapid adoption 
of  digital technology in workplaces has led to increased 
screen time, contributing further to the incidence of  DES.5
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Previous studies have highlighted the role of  environmental 
factors such as humidity, air-conditioning use, and indoor 
air quality in the development and exacerbation of  DES.6,7 
However, there is limited research specifically focusing on 
the office worker population in Warangal. Understanding 
the prevalence, seasonal variations, and environmental 
influences on DES in this specific demographic is crucial 
for developing effective interventions to mitigate the 
symptoms and improve the quality of  life for affected 
individuals.

Aims and objectives
Aims
The study aimed to assess the prevalence of  DES among 
office workers in Warangal, Telangana, India, and to 
evaluate the impact of  seasonal variations, symptom 
severity, and environmental factors on DES.

Objectives
•	 To determine the overall prevalence of  DES among 

office workers, with a focus on gender differences
•	 To analyze seasonal variations in DES prevalence 

among office workers
•	 To assess the severity of  DES symptoms by season 

and gender
•	 To examine the impact of  low humidity on DES 

prevalence during winter
•	 To evaluate the effect of  high air-conditioning use on 

DES prevalence during summer
•	 To investigate the correlation between increased screen 

time and DES prevalence across different seasons
•	 To analyze the effect of  poor indoor air quality on 

DES prevalence.

MATERIALS AND METHODS

Study design
This cross-sectional study was conducted to assess the 
prevalence, seasonal variations, symptom severity, and 
environmental influences on DES among office workers.

Study setting
The study was carried out at Kakatiya Medical College and 
Hospital, Warangal, Telangana, India.

Study period
The study was conducted over a period of  1 year, from 
May 2023 to April 2024.

Study population
The study included 100 office workers aged 25–55 years 
old, working in various corporate offices in Warangal, 
Telangana. The sample comprised 60 females and 
40 males.

Data collection
Data were collected through structured questionnaires 
that were distributed to the participants. The questionnaire 
included sections on:

Demographic information
Age, gender, and occupation.

DES symptoms
Participants were asked about their experiences with dry 
eye symptoms, including discomfort, visual disturbance, 
and tear film instability.

Symptom severity
Participants rated the severity of  their symptoms on a scale 
from 1 to 10, with 10 being the most severe.

Environmental conditions
Questions related to workplace environmental factors, 
such as humidity, air-conditioning use, screen time, and 
indoor air quality.

Assessment of DES
The prevalence of  DES was determined based on the 
responses to the questionnaire. Participants who reported 
experiencing dry eye symptoms frequently or constantly 
were classified as having DES.

Seasonal variations
The data collected were analyzed to determine the 
prevalence of  DES in different seasons: winter, spring, 
summer, and autumn.

Symptom severity analysis
The severity of  DES symptoms was assessed across 
different seasons and genders. Participants’ severity scores 
were averaged to determine overall and gender-specific 
severity in each season.

Environmental factors
The study examined the correlation between DES 
prevalence and various environmental factors:

Humidity levels
The impact of  low humidity during winter on DES 
prevalence was analyzed.

Air-conditioning use
The effect of  high air-conditioning use during summer on 
DES prevalence was evaluated.

Screen time
The relationship between increased screen time 
(>6 h/day) and DES prevalence was investigated across 
all seasons.
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Indoor air quality
The prevalence of  DES was analyzed in relation to reported 
indoor air quality, particularly the presence of  pollutants 
and lack of  ventilation.

Statistical analysis
Descriptive statistics were used to summarize the data. 
The prevalence of  DES was calculated as a percentage of  
the total sample. Symptom severity scores were averaged 
for overall and gender-specific analyses. The influence of  
environmental factors on DES prevalence was examined 
using correlation analysis.

Ethical considerations
The study was approved by the Institutional Ethics 
Committee, Kakatiya Medical College and Hospital, 
Warangal (KMC/IEC/2023/08). Informed consent was 
obtained from all participants before data collection, 
ensuring confidentiality and voluntary participation.

RESULTS

The study assessed the prevalence of  DES among 100  office 
workers in Warangal, Telangana, India, examining various 
factors including gender, seasonal variations, symptom 
severity, and environmental conditions. The findings are 
detailed below.

Prevalence of DES
Out of  the 100 participants, 45 individuals were diagnosed 
with DES, resulting in an overall prevalence of  45%. 
Gender differences were notable, with females exhibiting 
a higher prevalence of  50%, compared to 37.5% in males 
(Table 1 and Figure 1).

Seasonal variations
DES prevalence showed significant seasonal variations. 
The highest prevalence was observed in winter (40%), 
followed by spring (24%), autumn (20%), and summer 
(16%) (Table 2 and Figure 2).

Symptom severity
Participants reported the severity of  their symptoms on a 
scale from 1 to 10, with 10 being the most severe. The average 
symptom severity scores varied by season and gender. In 
winter, the overall severity was 6.5, with females reporting 
higher severity (7.0) compared to males (5.8). Symptom 

severity was lowest in summer (3.8 overall), with females at 
4.0 and males at 3.5. In spring and autumn, the severity scores 
were 4.2 and 5.0 overall, respectively, with females consistently 
reporting higher severity than males (Table 3 and Figure 3).

Environmental factors
The study examined the impact of  various environmental 
factors on DES prevalence.

Low humidity (Winter)
During winter, 75% of  participants worked in low-
humidity environments, which correlated with a higher 
DES prevalence of  55%. Among these, 65% of  females 
and 40% of  males were affected (Table 4).

Air-conditioning use (Summer)
In summer, 80% of  participants reported high air-
conditioning use, which was associated with a lower DES 
prevalence of  12.5%. Specifically, 15% of  females and 10% 
of  males using high air-conditioning reported DES (Table 5).

Table 1: Prevalence of dry eye syndrome
Gender Number of DES cases Prevalence (%)
Females 30 50
Males 15 37.5
Total 45 45

DES: Dry eye syndrome

Table 4: Dry eye syndrome prevalence in low 
humidity (winter)
Humidity 
level

Number of 
participants

DES 
prevalence 

(%)

Females 
(%)

Males 
(%)

Low 75 55 65 40
DES: Dry eye syndrome

Table 2: Seasonal variations in dry eye 
syndrome prevalence
Season Number of DES cases Prevalence (%)
Winter 18 40
Spring 11 24
Summer 7 16
Autumn 9 20

DES: Dry eye syndrome

Table 3: Symptom severity by season and 
gender
Season Overall Females Males
Winter 6.5 7.0 5.8
Spring 4.2 4.5 3.8
Summer 3.8 4.0 3.5
Autumn 5.0 5.3 4.6

Table 5: Dry eye syndrome prevalence with high 
air-conditioning use (summer)
Air- 
conditioning 
use

Number of 
participants

DES 
prevalence 

(%)

Females 
(%)

Males 
(%)

High 80 12.5 15 10
DES: Dry eye syndrome
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Screen time
Participants with more than 6 h of  daily screen time 
exhibited a higher prevalence of  DES across all seasons. 
The overall prevalence among high screen time users was 
60%, with seasonal variations showing 65% in winter, 30% 
in spring, 20% in summer, and 25% in autumn (Table 6).

Indoor air quality
Poor indoor air quality, characterized by the presence of  
pollutants and lack of  ventilation, was reported by 70% of  
participants and correlated with a higher DES prevalence 
of  50%. Among these participants, 55% of  females and 
42% of  males reported DES (Table 7).

DISCUSSION

This study aimed to assess the prevalence of  DES among 
office workers in Warangal, Telangana, India, and to 
evaluate the impact of  seasonal variations, symptom 
severity, and environmental factors on DES. The findings 
revealed several important insights into the prevalence and 
contributing factors of  DES in this population.

Prevalence of DES
The overall prevalence of  DES among the study 
participants was 45%, with a higher prevalence observed 
in females (50%) compared to males (37.5%). This gender 
difference aligns with existing literature, suggesting that 
hormonal variations, particularly in females, may contribute 
to a higher susceptibility to DES (Verjee et al.8 2020; Uchino 
et al.9 2008).

Seasonal variations
The study found significant seasonal variations in DES 
prevalence. The highest prevalence was recorded in winter 

(40%), followed by autumn (20%), spring (24%), and 
summer (16%). These findings can be attributed to the 
low humidity levels and increased use of  heating systems 
during winter, which can exacerbate dry eye symptoms. 
Conversely, higher humidity levels in summer, despite 
increased air-conditioning use, appeared to mitigate the 
prevalence of  DES to some extent (Mandell et al.10 2020).

Symptom severity
Symptom severity was found to be highest in winter 
(6.5 overall), with females reporting higher severity scores 
(7.0) compared to males (5.8). The lowest severity scores 
were observed in summer (3.8 overall), with similar gender 

Table 6: Dry eye syndrome prevalence by screen 
time
Screen 
time 
(h)

DES 
prevalence 

(%)

Winter 
(%)

Spring 
(%)

Summer 
(%)

Autumn 
(%)

>6 60 65 30 20 25
DES: Dry eye syndrome

Table 7: Dry eye syndrome prevalence by indoor 
air quality
Air quality Number of 

participants
DES 

prevalence 
(%)

Females 
(%)

Males 
(%)

Poor 
(pollutants, 
lack of 
ventilation)

70 50 55 42

DES: Dry eye syndrome

Figure 2: Seasonal variations in dry eye syndrome prevalence

Figure 1: Prevalence of dry eye syndrome by gender

Figure 3: Symptom severity by season and gender
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differences. These results highlight the need for targeted 
interventions during winter to alleviate the heightened 
symptom severity experienced by office workers.11-13

Environmental factors
Several environmental factors were significantly correlated 
with DES prevalence:

Low humidity in winter
Low humidity levels during winter were associated with 
a 55% prevalence of  DES, with females (65%) being 
more affected than males (40%). This underscores the 
importance of  maintaining adequate humidity levels 
in office environments during winter to reduce DES 
prevalence (Mandell et al. 2020).

High air-conditioning use in summer
High air-conditioning use during summer correlated with 
a lower DES prevalence (12.5%), with females (15%) 
and males (10%) showing reduced prevalence rates. Air-
conditioning, while reducing humidity, might also decrease 
other environmental irritants, thereby partially mitigating 
DES symptoms (Huang et al.14 2020).

Increased screen time
Participants with more than 6 h of  daily screen time 
exhibited a higher prevalence of  DES (60%). This finding 
emphasizes the impact of  prolonged screen exposure on 
eye health and the need for strategies to manage screen 
time effectively (Uchino et al.9).

Poor indoor air quality
Poor indoor air quality, reported by 70% of  participants, 
was linked to a 50% prevalence of  DES. The presence of  
pollutants and lack of  ventilation can exacerbate dry eye 
symptoms, highlighting the need for improving air quality 
in office environments (Doughty et al.15).

Implications for workplace interventions
The findings of  this study suggest several practical 
interventions that can be implemented in office settings to 
reduce the prevalence and severity of  DES among workers:

Improving humidity levels
Using humidifiers during winter to maintain adequate 
humidity levels can help reduce DES prevalence.

Managing air-conditioning use
Ensuring that air-conditioning systems are well-maintained 
and used appropriately can help mitigate DES symptoms.

Reducing screen time
Implementing policies to limit continuous screen exposure 
and encouraging regular breaks can alleviate the impact of  
prolonged screen time on DES.

Enhancing indoor air quality
Improving ventilation and reducing indoor pollutants can 
significantly lower the prevalence of  DES.

Limitations of the study
This study is limited by its cross-sectional design, which 
precludes establishing causality between environmental 
factors and DES. The self-reported nature of  the data 
may introduce response bias. In addition, the sample size 
of  100 office workers may not be representative of  the 
broader population. Seasonal variations in DES prevalence 
could be influenced by unmeasured confounding variables.

CONCLUSION

The study identified a significant prevalence of  DES among 
office workers with notable gender differences. Seasonal 
variations indicated higher prevalence and symptom 
severity in winter compared to summer. Environmental 
factors such as low humidity, extensive air-conditioning 
use, increased screen time, and poor indoor air quality 
were found to significantly influence DES prevalence. 
These results underscore the importance of  targeted 
interventions to address these environmental factors, 
potentially mitigating DES symptoms and improving the 
quality of  life for office workers.

ACKNOWLDGMENT

The authors express their gratitude to the staff  of  Regional 
Eye Hospital, Kakatiya Medical College, Warangal for their 
continuous support throughout this period.

REFERENCES

1. Eidet JR, Chen X, Ræder S, Badian RA and Utheim TP. Seasonal 
variations in presenting symptoms and signs of dry eye disease 
in Norway. Sci Rep. 2022;12(1):21046.

 https://doi.org/10.1038/s41598-022-25557-9 
2.	 Altinbas	 E,	 Elibol	 A,	 Fıratlı	 G,	 Ayhan	 C	 and	 Celebi	 AR.	

Assessment of risk factors on eye dryness in young adults using 
visual display device in both contact lens wearers and non-
wearers. Int Ophthalmol. 2023;43(2):441-450.

 https://doi.org/10.1007/s10792-022-02441-z 
3.	 Chlasta-Twardzik	 E,	 Górecka-Nitoń	 A,	 Nowińska	 A	 and	

Wylęgała	E.	The	 influence	of	work	environment	 factors	on	 the	
ocularsurface in a one-year follow-up prospective clinical study. 
Diagnostics (Basel). 2021;11(3):392.

 https://doi.org/10.3390/diagnostics11030392 
4.	 Patel	S,	Mittal	R,	Kumar	N	and	Galor	A.	The	environment	and	

dry eye-manifestations, mechanisms, and more. Front Toxicol. 
2023;5:1173683.

 https://doi.org/10.3389/ftox.2023.1173683 
5.	 Kumar	N,	Feuer	W,	Lanza	NL	and	Galor	A.	Seasonal	variation	in	

dry eye. Ophthalmology. 2015;122(8):1727-1729.



Prameela, et al.: Seasonal variations in dry eye syndrome prevalence among office workers

Asian Journal of Medical Sciences | Sep 2024 | Vol 15 | Issue 9 105

 https://doi.org/10.1016/j.ophtha.2015.02.013 
6.	 Aberame	AR,	Bhandary	SV,	Rao	LG	and	Gupta	C.	Assessment	

of prevalence of dry eye among medical students using ocular 
surface disease index questionnaire-is COVID-19 to be really 
blamed? Indian J Ophthalmol. 2023;71(4):1450-1453.

 https://doi.org/10.4103/IJO.IJO_2824_22 
7.	 Asbell	PA,	Maguire	MG,	Peskin	E,	Bunya	VY	and	Kuklinski	EJ.	

Dry eye assessment and management (DREAM©) study 
research group. Dry Eye assessment and management 
(DREAM©) study: Study design and baseline characteristics. 
Contemp Clin Trials. 2018;71:70-79.

 https://doi.org/10.1016/j.cct.2018.06.002 
8. Verjee MA, Brissette AR and Starr CE. Dry eye disease: Early 

recognition with guidance on management and treatment for primary 
care family physicians. Ophthalmol Ther. 2020;9(4):877-888.

 https://doi.org/10.1007/s40123-020-00308-z 
9.	 Uchino	M,	Schaumberg	DA,	Dogru	M,	Uchino	Y,	Fukagawa	K,	

Shimmura S, et al. Prevalence of dry eye disease among 
Japanese visual display terminal users. Ophthalmology. 
2008;115(11):1982-1988.

 https://doi.org/10.1016/j.ophtha.2008.06.022 
10.	 Mandell	 JT,	 Idarraga	M,	 Kumar	 N	 and	Galor	A.	 Impact	 of	 air	

pollution and weather on dry eye. J Clin Med. 2020;9(11):3740.
 https://doi.org/10.3390/jcm9113740 

11.	 Idarraga	MA,	Guerrero	JS,	Mosle	SG,	Miralles	F,	Galor	A	and	
Kumar N. Relationships between short-term exposure to an 
indoor environment and dry eye (DE) symptoms. J Clin Med. 
2020;9(5):1316.

 https://doi.org/10.3390/jcm9051316 
12. Ayaki M and Negishi K. Decrease of tear break-up time 

at	 Japanese	 eye	 clinics	 during	 five	 consecutive	 years.	 Sci	
Rep. 2022;12(1):6848.

 https://doi.org/10.1038/s41598-022-11035-9 
13.	 Li	A,	Zhang	X,	Guo	Y,	Wang	J,	Hao	Y,	Gu	Y,	et	al.	The	association	

between dry eye and sleep disorders: The evidence and possible 
mechanisms. Nat Sci Sleep. 2022;14:2203-2212.

 https://doi.org/10.2147/NSS.S378751 
14.	 Huang	A,	Janecki	J,	Galor	A,	Rock	S,	Menendez	D,	Hackam	AS,	

et al. Association of the indoor environment with dry eye metrics. 
JAMA Ophthalmol. 2020;138(8):867-874.

 https://doi.org/10.1001/jamaophthalmol.2020.2237, Erratum in: 
JAMA Ophthalmol. 2021;139(7):812.

 https://doi.org/10.1001/jamaophthalmol.2021.2188 
15. Doughty MJ, Blades KA and Ibrahim N. Assessment of the 

number of eye symptoms and the impact of some confounding 
variables	 for	 office	 staff	 in	 non-air-conditioned	 buildings.	
Ophthalmic Physiol Opt. 2002;22(2):143-155.

 https://doi.org/10.1046/j.1475-1313.2002.00013.x 

Authors Contributions:
PR- Concept	and	design	of	the	study,	results	interpretation,	review	of	the	literature,	and	preparing	the	first	draft	of	the	manuscript.	Statistical	analysis	and	
interpretation, and revision of the manuscript; VSS- Concept	and	design	of	the	study,	review	of	literature,	revision	of	the	manuscript,	and	preparing	the	first	draft	
of the manuscript; RB- Design	of	the	study	review	of	literature,	revision	of	the	manuscript,	and	preparing	the	first	draft	of	the	manuscript.

Work attributed to:
Regional Eye Hospital, Kakatiya Medical College, Warangal, Telangana, India.

Orcid ID:
Dr. Prameela R -  https://orcid.org/0009-0003-5205-2451
Dr. Vijaya Sree S -  https://orcid.org/0009-0000-6445-6689
Dr. Ramya Bhukya -  https://orcid.org/0009-0003-2887-2281

Source of Support: Nil, Conflicts of Interest: None declared.

https://orcid.org/0009-0003-5205-2451
https://orcid.org/0009-0000-6445-6689
https://orcid.org/0009-0003-2887-2281

