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ABS TRACT Objective: To investigate the changes in dry eye pa-
rameters, tear meniscus height and epithelial thickness over a short-
term period (working week) in long-term computer users. Material 
and Methods: There were 46 eyes of 23 patients with dry eye symp-
toms who used computers for at least 6 h per day were included in this 
study. The Schirmer's test scores, tear break-up time (TBUT), ocular 
surface disease index (OSDI) score, epithelial thickness and tear menis-
cus levels by spectral domain-optical coherence tomography were 
recorded. All measurements of the patients were repeated on Monday 
morning before starting work (first visit) and on Friday of the same 
week after work (second visit) without medication. Results: The mean 
TBUT values were 12.41±2.68 s, 9.69±2.39 s, the Schirmer's test val-
ues were 20±5.47 mm, 11.89±3.62 mm (p<0.001); the tear meniscus 
levels were 158.65±41.18 µm, 118.15±31.99 µm (p<0.001); the OSDI 
scores were 12.13±4.89, 18±5.50 (p<0.001); and the central corneal ep-
ithelium thicknesses were 33.5±5.81 µm, 33.19±6.10 µm (p=0.703) 
upon the first and second visit, respectively. There was no significant 
difference in central corneal epithelial thickness (CET) between the two 
visits (p=0.703). Conclusion: While changes in the OSDI score, the 
TBUT, the Schirmer's test score and the tear meniscus levels were ob-
served in long-term computer users in the short-term working week pe-
riod, there was no short-term effect on central CET. 
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ÖZET Amaç: Bu çalışmanın amacı, uzun süreli bilgisayar kullanıcı-
larında kısa dönem (hafta içi dönem) kuru göz parametreleri, gözyaşı 
menisküsü yüksekliği ve epitel kalınlığındaki değişiklikleri araştırmak. 
Gereç ve Yöntemler: Günde en az 6 saat bilgisayar kullanan, kuru göz 
semptomları olan 23 hastanın 46 gözü çalışmaya dâhil edildi. Schirmer 
testi, gözyaşı kırılma zamanı (GKZ), oküler yüzey hastalığı indeksi 
(OYHİ) skoru, epitel kalınlığı ve gözyaşı menisküs seviyeleri spektral 
domain optik koherens tomografi ile kaydedildi. Hastaların tüm öl-
çümleri pazartesi günü işe başlamadan önce sabah (1. vizit) ve aynı 
hafta cuma günü iş çıkışı (2. vizit) ilaçsız tekrarlandı. Bulgular: GKZ 
değerleri 1 ve 2. vizitte sırasıyla ortalama 12,41±2,68 sn, 9,69±2,39 sn 
(p<0,001); Schirmer test değerleri 20±5,47 mm, 11,89±3,62 mm 
(p<0,001); gözyaşı menisküs seviyeleri 158,65±41,18 µm, 
118,15±31,99 µm (p<0,001); OYHİ skorları 12,13±4,89, 18±5,50 
(p<0,001); santral kornea epitel kalınlıkları 33,5±5,81 µm, 33,19±6,10 
µm (p=0,703) idi. Santral kornea epitel kalınlığı açısından 2 vizit ara-
sında anlamlı fark yoktu (p=0,703). Sonuç: Kısa süre hafta içi döne-
minde, uzun süreli bilgisayar kullanıcılarında OYHİ skoru, GKZ, 
schirmer ve gözyaşı menisküs düzeylerinde değişiklikler gözlenirken, 
merkezi kornea epitel kalınlığı üzerinde değişiklik yoktu. 
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Today, with the increasing use of computers in 
many areas, eye-related symptoms have increased.1 
The totality of computer-related eye problems (com-
bination of vision and other eye problems) is now de-
scribed as computer vision syndrome.2 This term 
includes musculoskeletal symptoms as well as vision 
problems caused by prolonged computer use.2 These 
symptoms may occur when a computer is used >3 h 
per day or >30 h per week.2,3 Eye-related symptoms 
include eye strain, irritation, redness, burning, and 
blurred vision.4 

Dry eye disease (DED) is frequently present in 
computer users.1 Prolonged use leads to tear film in-
stability by reducing the blink rate and the width of 
the blink.5 The use of computer and imaging devices 
with a display not only reduces the number of blinks, 
but also causes the tears to evaporate, followed by 
DED. The most common type of DED is an evapo-
rative type, and computer use is particularly impor-
tant in this group.6 The incidence of dry eye varies 
between 30% and 68.5%.1,7 DED is diagnosed with 
anamnesis and examination findings, but there is no 
single gold standard and the diagnosis is made only 
by a combination of many tests.8 Schirmer’s test, tear 
break-up time (TBUT), ocular surface staining with 
sodium fluorescein, and the ocular surface disease 
index (OSDI) questionnaire are among the most com-
monly used.9,10 

In recent years, the use of less invasive and even 
non-invasive methods to investigate the tear layer 
have come to the fore, and it has been revealed that 
these methods evaluate the tear layer as closely as 
possible to the “physiological” state.8 Tear meniscus 
height has been found to be a good indicator when 
diagnosing dry eye in the case of aqueous tear defi-
ciency because it measures most of its volume.11 It is 
also advantageous that tear meniscus height meas-
urement is non-invasive.11 In recent years, another 
non-invasive measurement, corneal epithelial thick-
ness (CET), has been evaluated to show the corneal 
anatomical change due to dry eye.12 

Our aim in this study is to examine the changes 
in dry eye parameters, tear meniscus height and CET 
over a short-term (working week) period in long term 
computer users. 

 MATERIAL AND METHODS 
The study is a prospective study. The study was per-
formed in Kayseri City Hospital Eye Clinic in accor-
dance with the Declaration of Helsinki. Twenty-three 
medical secretaries who presented with dry eye 
symptoms were included in the study. Written in-
formed consent was obtained from each patient. Eth-
ical approval was obtained from the ethics committee 
of Kayseri City Hospital (date/decision no: 
18.03.2021/328).  

There were 46 eyes from 23 participants using 
computers for a long time included in the study. The 
working group consisted of staff that work as medical 
secretaries in our hospital. Those with systemic dis-
eases other than eye diseases, those who had had laser 
surgery, those who used eye medication, artificial 
tears or contact lenses, and those with eye diseases 
that could not be corrected with glasses were ex-
cluded from the study. Individuals included in the 
study had at least 6 h of computer use per day over at 
least 5 years. Participants were examined twice, once 
before starting work at 8:00 on Monday (the first day 
of the working week) and once at 17.00 on Friday 
(the last day of the working week). TBUT, the 
Schirmer’s test results (with topical anaesthesia) and 
the OSDI scores, tear meniscus heights and CET 
were measured by anterior segment mode of optical 
coherence tomography at each of the two visits. The 
dry eye symptoms of the cases were evaluated with 
the OSDI questionnaire, which is a 12-item ques-
tionnaire that evaluates ocular symptoms due to dry 
eye and visual functions. The questions cover visual 
functions, ocular symptoms and environmental stim-
uli. The OSDI questionnaire consists of 12 questions 
and three parts, and the answers to the questions are 
scored between 0-4 according to the frequency of 
complaints. The value of the resulting OSDI score 
ranges between 0-100 and is directly proportional to 
the severity of the DED. In our study, in accordance 
with the literature, participants with an OSDI score 
below 13 were considered normal, while 13-22 was 
classified as “mild”, 23-32 as “moderate” and 33-100 
as “severe” dry eyes.13,14 

The Schirmer’s test was performed by drying the 
excess tear droplets after instillation of proparacaine 

Esra VURAL et al. Turkiye Klinikleri J Ophthalmol. 2022;31(1):7-12

8



999

(proparacaine.HCl, Alcaine 0.5%, Alcon) and plac-
ing the Schirmer’s test strip in the lateral part of the 
patient’s lower eyelid. After waiting 5 minutes, the 
patient was asked to look ahead and blink normally. 
After 5 min, the Schirmer’s test papers were removed 
and the tear volume was recorded. To determine 
TBUT, patients were asked to blink three times after 
fluorescein was dropped into their eyes, then open 
their eyes and look straight. With biomicroscopic ex-
amination under cobalt blue light, the time of loss of 
tear integrity and the formation of stains on the 
cornea were recorded. 

Images of anterior segment was obtained by the 
Spectral Domain-Optical Coherence Tomography (SD-
OCT) system (Heidelberg Engineering, Heidelberg, 
Germany) using vertical raster, single line, high-reso-
lution scanning with the anterior segment module. All 
images were evaluated by a single ophthalmologist. 

A 6 mm vertical line was used to measure the 
tear meniscus, based on the center of the cornea and 
crossing the vertical axis of the lower eyelid. The cen-
ter of the cornea was determined as the middle of the 
two points referring to the medial limbus in the me-
dial and the lateral limbus in the lateral. A central ver-
tical line scan section image was obtained for the tear 
meniscus measurement (TMH). TMH was measured 
as the distance from the lower eyelid-meniscus junc-
tion to the cornea-meniscus junction (Figure 1).15 

Measurements of CET were obtained with ante-
rior segment module of an SD-OCT device via an ad-
ditional lens and software. The device offers the 
ability to scan widths from 8 to 16 mm including sin-
gle line and volume scans using OCT technology 
combined with a confocal scanning laser ophthalmo-
scope. We manually measured the CET using cali-
brated tools where we analysed the images at 800% 
zoom (Figure 2). 

We examined the measurements of the epithe-
lial thickness of the cornea at the central cornea  
(Figure 2). An experienced technician (SB) took im-
ages and the images were evaluated by an experi-
enced clinician (EV). We tried to select the best 
quality results for analysis by repeating both exams 
and manual measurements at least three times. 

STATISTICAL ANALYSIS 
Statistical Package for the Social Sciences version 
18.0 for Windows (SPSS Inc., Chicago, IL, USA) 
was used for statistical analysis. Shapiro-Wilk test 
was used to check whether the data were normally 
distributed. Descriptive statistics were expressed as 
mean± standard deviation. Values at 2 different vis-
its were analyzed using the paired-t test. Pearson’s 
correlation was used to assess the relationships be-
tween variables. Analysis were made at a 95% con-
fidence interval, and differences were considered 
significant at p<0.05. 
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FIGURE 1: Anterior segment optical coherence tomography image of cornea is shown. (A) Measurement points, (B) Measurement of central corneal epithelial thickness.

A B

FIGURE 2:  Illustration of the measurements of the tear meniscus level height by anterior segment optical coherence tomography.

A B
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 RESULTS 
There were 23 patients (16 women and 7 men) in-
cluded. From these 23 patients, 46 eyes were 
analysed. The average age of the patients was 
29.17±4.24 years. The mean TBUT values were 
12.41±2.68 s, 9.69±2.39 s; the Schirmer test values 
were 20±5.47 mm, 11.89±3.62 mm (p<0.001); the 
tear meniscus levels were 158.65±41.18 µm, 
118.15±31.99 µm (p<0.001); the OSDI scores were 
12.13±4.89, 18±5.50 (p<0.001); and the central 
corneal epithelium thicknesses were 33.5±5.81 µm, 
33.19±6.10 µm (p=0.703) upon the first and second 
visit, respectively. Central CET was not statistically 
different between the two visits (p=0.703), (p=0.703). 
There was no correlation between the baseline OSDI 
score and the baseline Schirmer’s test values, TBUT, 
tear meniscus height and CET. 

In terms of all parameters, changes in the OSDI 
between the two visits were negatively correlated 
with the change in the TBUT (p=0.026, r=-0.327), 
while there was no correlation in terms of the change 
in other parameters (Table 1).  

 DISCUSSION 
In our study, we observed that there were statistically 
significant changes in the tear parameters (TBUT, 
Schirmer’s test score, OSDI score, and the TMH) 
over the 5-day working week (to exclude the week-
end rest period) in long-term computer users using 
active computers, but there was no significant change 
in central CET. 

The use of digital devices can cause ocular dis-
comfort symptoms such as stinging, painful eyes, 
blurred vision, and DED. This happens because it 
disrupts ocular surface homeostasis and tear film 
function by affecting blink patterns.16 A study of 
computer users in an office setting found that com-

puter users’ blink rate decreased compared to non-
users and that computer imaging showed half the 
blink rate within minutes compared to before com-
puter use.17 Again, in a study conducted about work-
place health, it was found that the possibility of 
developing dry eye increased by 89% in people who 
did not use a screen filter and took a short break dur-
ing the study.18 

DED diagnostic techniques may be based to de-
tect abnormal tear film, such as the Schirmer’s test or 
TBUT. Studies have shown a weak correlation be-
tween these tests and the patients’ symptoms.19 In our 
study, we could not see any correlation between the 
Schirmer’s test, TBUT and OSDI scores, but we ob-
served a significant decrease in the second visit com-
pared to the first visit. In a study conducted with the 
hospital staff, there was a moderate positive correla-
tion between the OSDI score and the duration of 
screen use.20 In a study by Taşkıran et al., among all 
the tests in the dry eye patients, the Schirmer’s test 
was positively correlated with TBUT and TMH.8 
Computer use reduces TBUT.21 After playing com-
puter games for as little as 20 to 60 min (both slow 
and fast), TBUT and lipid layer thickness decreased.21 
Computer users also experienced a decrease in TBUT 
after a routine workday, but not in non-users.22 An-
other study showed that using computers for more 
than 4 h per day negatively affected the quality of 
meibum expression.23 In our study, we observed that 
using a computer for at least 6 h per day for 5 con-
secutive days significantly reduced TBUT. A de-
crease in TBUT, which is a sign of this deterioration 
in tear stability in computer users, is also a sign of 
meibomian dysfunction. 

DED causes ocular surface inflammation, tear 
film instability and tear hyperosmolarity.24 Inflam-
mation of the ocular surface damages both the con-
junctiva and the corneal epithelial cells. 
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Change in schirmer test value Change in TBUT value Change in TMH value Change in CET  
Change in OSDI score value p=0.514 *p=0.026 p=0.486 p=0.853 

r=-0.099 r=-0.327 r=-0.105 r=-0.028

TABLE 1:  Correlation between change in OSDI score and change in other parameters (Schirmer test, TBUT, TMH, CET).

Pearson correlation test was used *p˂0.05 was statistically significant. Bold value denotes statistical significance. OSDI: Ocular surface disease index;  
TBUT: Tear break-up time; TMH: Tear meniscus measurement; CET: Corneal epithelial thickness.
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Damage to the corneal epithelium can cause 
clinical symptoms similar to those in DED.25 Because 
of its high reliability and reproducibility, anterior seg-
ment OCT has been preferred in many studies to 
evaluate the corneal epithelium.26,27 Studies have 
found different results regarding changes in CET in 
patients with DED. Fabianiet et al. found an increase 
in CET in a mouse model of dry eye and suggested 
that this may be due to an increase in epithelial 
turnover in chronic inflammation.28 Liang et al. com-
pared patients with DED to healthy controls in terms 
of central CET, bulbar conjunctival epithelium and 
limbal epithelial thickness. They reported that there 
was no difference in central CET, but the bulbar con-
junctival epithelium was thick and the limbal epithe-
lium was thin in the DED group.29 Erdelyi et al. 
reported that CET tends to be thinner in dry eyes due 
to the loss of stem cells in the limbus.30 In our study, 
we did not observe a significant change in CET in the 
short term, but we did not examine the change in 
other corneal regions. 

Evaporative dry eye occurs in cases where blink-
ing function is reduced (e.g., prolonged use of tablets, 
computers or blepharoplasty). In a study investigating 
the change in tear meniscus height after lower eyelid 
blepharoplasty, decreased blink function of the eye 
after lower eyelid blepharoplasty and a decrease in 
TMH due to evaporative dry eye was observed.8 In 
our study, we observed a significant decrease in TMH 
at the end of the working week study period. 

The limitations of the study are that it included 
a small number of patients and it was not shown 
whether artificial tear drops containing different ac-

tive ingredients could affect these parameters in the 
short term. 

 CONCLUSION 
Dry eye occurs in computer users through different 
mechanisms. Although dry eye tests are not always 
compatible with the clinic, tear parameters may 
change in computer users during the short-term work-
ing week. In addition, TBUT was found to be the 
most compatible parameter with the OSDI score, 
which is an indicator of the subjective complaints of 
the patient, but studies involving more patients are 
needed. 
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