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Abstract:

There is global digitalization. With the increased use of computers in the workplace, refraction & dry eye related health concerns are
developing. This study is conducted to evaluate the effects of long-term computer use on tear production and evaporation. Thisis a cross-
sectional study among 97 computer operators in a Tertiary care centre. Dry eye disease was assessed subjectively with the Ocular Surface
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Disease Index (OSDI) questionnaire and objectively by performing Schirmer’s test and Tear Break-up Time (TBUT). Majority of participants
(59.2%) were male’s age group between 36- 40 years. The prevalence of dry eye among the computer Operators was found to be 51%. Mean
TBUT and mean Schirmer’s Test value for those with dry eye was 12.65s and 10.3mm respectively. This study showed that a positive
relation between dry eye and computer usage. Computer users are predisposed to developing dry eye diseases. It is therefore necessary for
them to go for regular ophthalmic examination to prevent dry eye symptoms and disease.

Keywords: Dry Eye, Schirmer Test, Tear Break-up Time, Ocular Surface Disease Index, Computer operators
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Background: Exclusion Criteria:
Dry eye is a common disease estimated to have affected 25-30 [1] Subjects with history of allergic conjunctivitis, gross lid
million people all over the world. [1,2] Males and females have abnormalities, life threatening systemic disease, acute
been associated with the risk of developing the dry eye disease. ocular infections, extra and intraocular surgery within last
However, females are at a greater risk due to deficient tear 6 months.
secretion from estrogen deficiency with increasing age. [3,4] Dry [2] Subjects taking systemic medications or ocular topical
eye can cause damage to the intra-palpebral ocular surface and is medications known to cause dry eyes like antihistaminic,
associated with a variety of symptoms such as eye strain, redness of anticholinergic, antiglaucoma, topical steroids, etc
eyes, dry eyes, tiredness, itching, blurring, or double vision, [3] Contact lens users

reflecting ocular discomfort. [5] Additionally, patients with dry eye

are prone to potentially blinding infections, like bacterial keratitis &  After obtaining Ethical clearance from the Institutional Ethics
increased risk of complications following laser refractive surgery. =~ Committee, informed consent from the participants was taken.
Extended visual tasking during computer use, television watching ~ Demographic details were noted. Subjects who fulfilled the
and prolonged reading could provoke the symptoms of dry eye inclusion criteria were administered the Ocular Surface Disease
disease. [6] This has been attributed to the decrease in blink rate  Index (OSDI) questionnaire. The OSDI questionnaire had a total of
while using these devices& also linked to decreased mucin 12 questions on dry eyes& was subdivided into 3 sections. The first
concentration. [7] Therefore, it is of interest to evaluate the effects of =~ section was regarding the symptoms of dry eye, second was on the
long-term computer use on tear production and evaporation among  effects of dry eye and the third section was on aggravating
computer operators/clerks, who are constantly exposed to symptoms. The OSDI score was evaluated as (A+B+C) x 25 / N

computer screen as per their job profile. (where N was the number of questions what were answered).

Higher score representing the greater disability.[8 Tear quality and
Methodology: quantity were then evaluated using tear breakup time test and
Study design: Schirmer I test respectively.

A Cross sectional study
In the Schirmer I test, the strip was placed in the lateral one-third of

Study duration: the lower eyelid. After 5 minutes, the strip was removed and the
January 2022 to April 2022 level of wetting (in millimetres) was noted. ¥For Tear break up

time (TBUT), Fluorescein was applied to the lower part of the
Study population: bulbar conjunctiva & the subject was told to blink to spread the

Computer operators working at Sri Devaraj Urs MedicalCollege, RL  fluorescein. The tear film was assessed under cobalt blue light and
Jalappa Hospital & Research Centre, constituents of Sri DevarajUrs  the interval from the last blink to the appearance of the first dry eye

Academy of Higher Education & Research, Tamaka, Kolar. spot on the cornea noted. Data obtained was analyzed using SPSS
and Descriptive analysis such as percentages, and tables are used to
Sample size: summarize the data. Using Craig et al.[9,10]criteria, subjects with an

97 Sample size was estimated based on prevalence of dry eyes 74%  OSDI score of =35 and who had < 10mm to Schirmer’s I test or <
as reported in a study. Considering an absolute error of 10% with  10secs in Tear break-up Time (TBUT) test were considered to have
95% confidential interval of sample size required for study is 97 dry eye.

people working with computers.

Results:
Inclusion criteria: A total number of 97 computer operators were examined in Sri
[1] Both male and female subjects Devaraj Urs Academy of Higher education and Research, out of
[2] Between the age of 20 to 40 years of age which 59.2% were males and 40.8% were females.37.1% participants
[3] Computer users using computer for more than 2 hours per  pelonged to age group of 36-40 years, followed by 20.6% - 31-
day at least since 1 year. 35years, 19.6 % belonged to 26-30 years, 9.3% between 41-45 years,
[4] Willing to give prior consent for evaluation. 7.2% belonged to <25 years and 6.2 % were > 45 years (Table 1).

Overall Prevalence of Dry eye was found to be 51%.In our study the
mean ocular surface disease index score was 39. When the OSDI
Score cut off value is set at 235 the prevalence of dry eye is 41%.
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(Graph 1)Mean Schirmer-1 test values in right eye was found to be
10mm and in left eye 10.6mm. (Graph2 and Table 2)The mean tear
film break up time in right eye was found to be 12.3seconds and in
left eye 13 seconds. (Graph 3 and Table 3)
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Table 2: Schirmer Test values

Mean OSDI score
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Figure 1: Mean OSDI Score
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Figure 2: Mean Schirmer Test values in mm

Mean Tear Break Up Time in Seconds
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Figure 3: Mean Tear Break Up Time in Seconds

Table 1: Demographic details

Frequency n =97  Percentage %

Age group (years)

<25 7 7.2
26 - 30 19 19.6
31-35 20 20.6
36 - 40 36 37.1
41- 45 9 9.3
>45 6 6.2
Gender

Female 40 41.2

Male 57 58.8

SchirmerI <5mm <10mm 11-15mm 215mm
OD 24 27 20 26

0OS 22 25 15 35
Table 3: TBUT values

TBUT <5sec <10Sec =215sec

OD 22 28 47

0OS 20 23 54

Discussion:

Studies conducted in various location of India found prevalence
rates in high exposure occupational groups such as computer users,
drivers etc. in a study by Choudhary et al. =12.3 %, Sahai et al. =
20.7%, Shah et al. = 58.6% and Ranjan ef al. 61.54% was the
prevalence of dry eye. [11-12] Hagan et al. conducted a study on 112
non contact lens using computer operators &found that 68% men
and 73% women had symptoms of dry eye. [13] From the above
studies it can be said that the prevalence of dry eye among high risk
groups ranges from 20 % to 73%. In our study prevalence among
the computer Operators was found to be 51%. 31 to 40 years of age
group was predominantly high suggesting that the prevalence of
dry eye increases as the years of computer exposure increases.
Tsubota [14] had shown that the mean blink rate significantly drops
down as level of concentration or attention increases. Mean blink
rate is 22 per min in relaxed state to 10 per min when reading a
book and 7 per min on the computers. Since the main route of tear
elimination is through evaporation, longer periods of eye opening
and the higher gaze angle when viewing a computer screen results
in faster tear loss which further worsens the dry eye. [15]
Ergonomic position -one arm distance or 40 inches away with a
downward gaze of 14 or more appears to help relieve the
symptoms of computer related dry eye. Avoid screen reflections,
glare from window, or overhead lights. Avoid turning the air
conditioning too high or direct draughts to the face. [16] We have
studied subjective symptoms using a pre validated questionnaire
like OSDI questionnaire and objective tests of tear film quality, and
quantity to make a diagnosis of dry eye syndrome. We have found
a good association between the subjective symptoms questionnaire
and objective test for tear film. It seems that the prevalence of dry
eye is increasing in the era of the Internet. Thus, as
ophthalmologists will probably encounter an increasing number of
dry-eye patients in their daily practice, they should be familiar with
quick, reliable, and less invasive diagnostic tests to manage the
disease successfully.

Conclusion:

We observed prevalence of dry eye among computer users of our
institution. It was found to be related with number of working
hours. Patients' education, deliberate ergonomics of computer use,
including screen height, chair position, blinking exercises, glare
protection and artificial tear drops use in order to minimize the
symptoms of dry eye syndrome and prevent serious complications.

Funding:
No funding sources



ISSN 0973-2063 (online) 0973-8894 (print)

Bioinformation 18(10): 912-915 (2022)

©Biomedical Informatics (2022)

Conflict of interest: [6] Schlote T et al. Graefe’s Archive for Clinical and Experimental
None declared Ophthalmology 2004 242:306-12. [PMID: 14747951]
[71 Uchino M et al. American Journal of Ophthalmology 2014
Ethical approval: 157:294-300. [PMID: 24184225]
The study was approved by the Institutional Ethics Committee [8] Schiffman R et al. Arch Ophthalmol 2000 118:615-21.
[PMID: 10815152]
References: [9] Bron A et al. Ocul Surf. 2007 5:108-52. [PMID: 17508118]

[1] Patil SD et al. Int ] Community Med Public Health. 2016 3403- [10] CraigJP et al. Ocul Surf. 2017 15:276-283. [PMID: 28736335]
3407. [DOL: http:/ /dx.doi.org/10.18203 /2394- [11] Choudhary P et al. Int ] Med Sci Public Health. 2015 4:1556-60
6040.ijemph20164264] [12] Shah S & Jani H. Oman | Ophthalmol. 2015 8:151-6. [PMID:

[2] Phadatare SP et al. Adv pharm. 2015 1-12. 26903719]

[https:/ /doi.org/10.1155/2015/704946] [13] Hagan S & Lory B. Optom Vis Sci. 1998 75:712-3. [PMID:

[8] Majumder et al. International Journal of Science and Research 9798209]

2016 5:1561-1684. [14] Tsubota K et al. Int ] Mol Sci. 2020 421:9271. [PMID:

[4] Ranjan R et al. Open Journal of Preventive Medicine 2016 6:57- 33291796]

63. [doi: 10.4236/ 0jpm.2016.61005] [15] Titiyal JS et al. Indian ] Ophthalmol. 2018 66:207-211. [PMID:

[5] Lemp MA. R CLAO J. 1995 21:221-32. [PMID: 8565190] 29380759]

[16] Gahlot A et al. MAMC ] Med Sci 2021 7:225-8.

- - - I - I - I

915


https://doi.org/10.1155/2015/704946
http://dx.doi.org/10.4236/ojpm.2016.61005

