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OVERVIEW

Dry eye syndrome, also known as keratoconjunctivitis sicca or Keratitis sicca, is a
condition with a multifactorial etiology of tears and the ocular surface that causes a series of
symptoms and signs, more and more common in ophthalmological pathology.

The definition of dry eye syndrome according to the Society of Ocular Surface and
Teardrop Film - Dry Eye Workshop II is: “Dry eye is a multifactorial disease of the ocular
surface characterized by a loss of tear film homeostasis and accompanied by ocular symptoms,
in which instability and tear film hyperosmolarity, inflammation, damage to the ocular surface
and neurosensory abnormalities play etiological roles* (1). Dry eye disease it’s one of the most
common ocular comorbidities and may overlap with other causes of ocular surface disease, such
as ocular allergy and meibomian gland dysfunction. Dry eye syndrome is a multifactorial
disease whose outcome is malfunctioning of the tear film due to insufficient tear production or
increased tear film evaporation, with potential damage to the ocular surface (2). Prevalence of
dry eye syndrome increases with age. studies show a prevalence between 5-50% of the adult
population (3).

It is a very common eye disease nowadays that affects daily activities by decreasing the
quality of life due to its symptoms. It has also become a major public health problem due to the
high costs of treatment (4).

A study conducted by the National Institute for Occupational Safety and Health shows
that approximately 90% of people working on computers are affected by this syndrome. (5).

“Computer vision syndrome”, also called digital eye fatigue, has been described by the
American Optometry Association as a vision and eye problem seen in long-term users of
computers, tablets and mobile phones. (6).

Computer use leads to decreased blink rate, incomplete blinking, faster evaporation of
tears from the eye surface, and later dry eye syndrome. (7).

The purpose of this study was to sound the alarm in terms of establishing an early

diagnosis, establishing the stage of the disease, establishing the etiological treatment and last
but not least establishing the methods of prevention associated with this syndrome among

people working on computers for several hours per day.
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pathology in this group of patients.

SUMMARY

THEORETICAL PART

The general part of the paper consists of chapters 1-5 and presents current theoretical
issues related to the definition of dry eye syndrome, anatomy, epidemiology, pathophysiology
and current diagnostic methods.

The general part of the paper is a synthesis of the literature, which aimed to browse and
analyze the published literature in the field of diagnosis of dry eye syndrome and to create a

perspective, but also to identify studies to support the chosen topic.
THE PERSONAL PART

The personal part of the paper consists of chapters 6-11. The study group consists of
52 subjects.

The study group includes patients with evaporative dry eye syndrome, without other
associated ocular pathologies.

The inclusion criteria in the study and the methodology will be detailed in each

chapter. The patients were examined by the same investigator.

Chapter 6 of the special part is represented by “Introduction” in which are presented
some data about Dry Eye Syndrome such as: generalities, definition, risk factors, signs and
symptoms of dry eye, as well as some data about dry eye syndrome in people who works at
the computer.

Chapter 7 contains the “Purpose of the paper” and lists the topics that want to be covered
during the research. The aim of this study was to evaluate the influence of computer use for
more than 5 hours a day on the ocular surface, the symptoms of dry eye and to evaluate the
effectiveness of treatment on the ocular surface, using various topical drugs (artificial tears).

Also, one of the objectives of our research was to correctly and completely assess the
symptoms of dry eye syndrome, identify the relationship between ocular symptoms and
5



diagnostic clinical tests in dry eye syndrome, find an optimal combination of diagnostic tests
that are as minimal-invasive as possible, but at the same time provide the necessary
information for a complete and correct diagnosis.

We analyzed the sensitivity and specificity of the Ocular Surface Disease Index (OSDI)
questionnaire in the diagnosis of various forms of Dry Eye Syndrome and the possibility of
using it as a screening tool for this pathology. Based on this questionnaire, we aimed to find
out which are the most common symptoms experienced by patients in the study group, which
are the environmental factors that most influence the symptoms, but also how the symptoms
have an effect on daily activities.

Chapter 8 is entitled “Material and method”: 100 OSDI (Ocular Surface Disease Index)
questionnaires were sent to employees of IT (information technology) companies, along with
a questionnaire that included age, sex, smoker / non-smoker, the average number of hours
spent in front of the computer / day, history of eye problems.

After completing the questionnaires, people with a score of OSDI> = with 13 were called
to the consultation for inclusion in the study.

All patients were informed of the inclusion in the study, the frequency of consultations,
the non-invasive nature of the investigative methods used was explained to them and the
written agreement to participate was obtained according to the Helsinki Declaration on
Human Subjects (WMA DECLARATION OF HELSINKI - ETHICAL PRINCIPLES). FOR
MEDICAL RESEARCH INVOLVING HUMAN SUBJECTS).

Also, all patients were informed about the free ophthalmological consultations and
treatment throughout the study and the importance of following the treatment throughout this
study.

After patient acceptance of inclusion in the study, they underwent an initial
ophthalmologic consultation that included: history, determination of visual acuity with and
without optical correction, biomicroscopy of the anterior pole with examination of the eyelids
and anterior pole at the slit lamp, Schirmer | test , tear break-up time (T-BUT), determination
of tear PH, posterior pole examination. All patients underwent an initial consultation in the
morning, before going to work, followed by an ophthalmological consultation in the evening,
after work. During the consultation carried out in the evening, the Schirmer I test, the T-BUT
and the tear pH were performed. After this consultation, the patient was initiated treatment
with artificial tears, with a dosage of 3 x 2 pic / zit for 30 days. The final consultation
(control), performed in the evening, at 30 days of treatment consisted of: filling in the OSDI

questionnaire, Schirmer | test, T-BUT, tear PH.



Out of the total number of patients, 52 patients were included, 39 women and 13 men,
aged between 20-60 years, with an average of 36.38 years, smokers and non-smokers,
working on the computer between 5 and 10 hours / day. , with OSDI Score> 13, no history of
dry eye syndrome previously diagnosed. All patients had symptoms of dry eyes, sandy
sensation in the eyes, eye discomfort, foreign body sensation in the eyes.

Chapter 3 also includes some notions about artificial tears and hyaluronic acid present in
their composition.

Chapter 9 contains the results of the study, as well as the correlations between the
different parameters investigated.

Of the 52 patients, 39 were women (F) and 13 were men (M). Patients were grouped
into 4 age groups such as: 20 - 29, 30 - 39, 40 - 49, 50 - 59, the maximum frequency was in
the age group 40 - 49, and the lowest frequency in the age group 50 - 59. The average number
of patients by age group was 36.38. The Kruskal-Wallis test was used to correlate different
parameters with the age groups in which patients were placed. The values p> 0.05 show us
that there are no significant differences between the values of the investigation methods used
and the 4 age groups.

Of the total patients, 37 (71.15%) were non-smokers and 15 (28.85%) smokers.
Correlations were made between the values of the variables for smokers and the values for
non-smokers. Using the Mann-Whiteney Test, the values p> 0.05 show us that there are no
significant differences between smokers / non-smokers.

The average number of hours spent on the computer was 7.67, with a standard deviation
of 1.08. The 1-month OSDI score is directly correlated, insignificant (p=0.202) and weak with
the number of hours spent at the computer (rho=0.180).

For OSDI Score A, which assesses SOU-specific ocular symptoms that occurred in the
week before the consultation (light-sensitive eyes, sandy sensation in the eyes, eye burns,
blurred vision, blurred vision), the initial values have an average of 8, 75, and the control
values have an average of 5.33. A significant decrease in OSDI A score was observed at one
month of treatment, which indicates a significant improvement in dry eye symptoms after 30
days of treatment in the patients included in the study.

OSDI B score brings us information on the visual function in carrying out daily
activities (reading, driving at night, working on the computer, watching TV). The initial
values have an average of 6.52, and the values after one month of treatment have an average
of 4.02. A significant decrease in OSDI B score was observed at one month of treatment,
which indicates a better performance of daily activities by patients.



The C OSDI score attempts an assessment of environmental factors (wind, locations or
dry areas, computer work) as factors favoring dry eyes. The average of the initial C score was
5.79, and the average of the C score at control was 3.27.

The control C score had values by 2.52 lower compared to the initial C score, which
suggests a decrease in eye discomfort under topical treatment in inappropriate environmental
conditions.

OSDI D score represents the sum of all scores obtained in scores A, B, C. According to
the results of each OSDI score, we observe a very large difference in the average of the initial
D score (21.25) compared to the average of the control D score (12.63) .

The total OSDI score varies from 0 to 100. Scores from 0 to 12 represent normal values,
values between 13 and 22 represent a mild form of SOU, between 23 and 32 represent a
moderate form of SOU, and values higher than 33 represent a severe form of dry eye.

The total score is calculated based on the following formula: OSDI score = the sum of the
scores for all questions answered (D) x 25 / total number of questions answered (E).

Out of the total number of patients enrolled in the study, 5 patients presented OSDI
score values between 13 and 22, representing a mild form of SOU, 10 patients were in the
average form of SOU, with scores between 23-32, and 37 were presented severe form of dry
eye.

The minimum values of the OSDI score were 14.28, and the maximum value found was
87.50, and the average OSDI score was 44.86. Analyzing the results of the OSDI control
score, a minimum score value of 10.41 was observed.

Post-treatment 4 patients had OSDI score below 13, 18 had results between 13-22, 12
were classified with moderate dry eye form, and 18 in severe dry eye form. The values
obtained at the control have much lower values than the initial measurements.

Comparisons between initial and one-month OSDI measurements were made with the
Wilcoxon Signed Ranks Test, and the results conclude that all values performed at 1 month of
treatment are significantly lower than the initial measurements (p<0.001).

The initial OSDI score is directly correlated, significant (p<0.001) and strongly with
the initial A score (rho = 0.814), the initial B score (rho=0.787), the initial C score
(rh0=0.814) and the initial D score (rho=0.980).

The initial OSDI score is directly correlated, insignificant (p=0.179) and weak with
the number of hours spent at the computer (rho=0.189).

The 1-month OSDI score is directly correlated, significant (p<0.001) and strongly
correlated with the A control score (rho=0.829), the B control score (rho=0.767), the C
control score (rho=0.744) and the D control score (rho=0.994).



At the initial measurements, the results of the Schirmer | values have a statistical
significance. At OD, the average values of the Schirmer test are 17.31 in the morning and
16.21 in the evening, and at OS the average values are 17.25 in the morning and 15.96 in the
evening. Post-treatment measurements indicate an increase in the average Schirmer | test
values in both eyes. The differences are significant (Friedman test, p <0.001). For
comparisons made between the 3 moments of the measurements, Wilcoxon Signed Ranks
Test was used, p <0.001.

In the evening the values decrease significantly compared to the morning, and at one
month they increase significantly compared to the morning and evening. Statistical
differences between initial and post-treatment Schirmer | values show that local treatment
with artificial tears can significantly improve the quality of life of patients with dry eyes,
regardless of its severity.

Tear break-up time measurement is a method of determining tear film stability and
checking evaporation dry eye syndrome.

The T-BUT values found at OD in the morning have an average of 7.10 seconds, the
minimum values found were 3 seconds, and the maximum values were 10 seconds. At OS, the
minimum values in the morning were 3 sec., maximum values of 10 sec. and an average of
7.02 sec. At the control performed in the evening, the average values at OD were 4.04 sec.,
and at OS 3.87sec.

Significant differences between the values found in the morning and evening indicate an
increased evaporation of tears from the ocular surface in patients working on the computer for
at least 5 hours a day.

After one month of treatment, T-BUT values in both eyes are significantly improved.

The differences are significant (Friedman test, p<0.001). In the evening the values
decrease significantly compared to the morning (Wilcoxon Signed Ranks Test, p<0.001), and
at one month of treatment they increase significantly compared to the morning (Wilcoxon
Signed Ranks Test, p=0.002) and towards the evening (Wilcoxon Signed Ranks Test,
p<0.001).

PH measurements were performed on each eye. At OD the average Ph is 7.23 in the morning,
7.46 in the evening and 7.14 after a month of treatment. For OS, the average pH values are
7.40 in the morning, 7.73 in the evening and 7.23 post-treatment. The differences are
statistically significant (Friedman test, p <0.001). In the evening, the values increase
significantly compared to the morning (Wilcoxon Signed Ranks Test, p <0.001), and at one
month they decrease significantly compared to the morning (Wilcoxon Signed Ranks Test, p
= 0.007) and compared to the evening (p <0.001). Thus, there is a slight tendency to alkalize



the tear pH in the evening, after a minimum time of 5 hours spent in front of the computer.
Also, topical treatment with artificial tears helps to lessen this tendency.

Chapter 10 contains “Discussions” regarding the results found in this study and their
comparison with the results of other studies in the literature.

We analyzed the association between digital screens and the dry eye, the mechanisms of
deterioration and therapeutic options, hoping to raise awareness of this entity, to reduce
overall morbidity and the economic impact of visual impairment associated with computer
work.

In our study, the average computer exposure time was 7.67 hours per day. The initial
OSDI score at the one-month control was weakly directly correlated, but insignificant with
the number of hours spent at the computer. In the present study it was shown that a use of
computer for several hours a day caused the instability of the tear film and an uneven
distribution of tears on the eye surface, leading to easy evaporation of tears.

The simultaneous presence of positive clinical tests and dry eye symptoms is all the
more suggestive for dry eye the more the symptoms are expressed. For the diagnosis of dry
eye, the anamnesis is as important as the clinical examination.

In these studies, tests covering all clinical aspects of dry eye syndrome were chosen: the
OSDI questionnaire was used to assess symptoms, tear break-up time revealed tear film
stability, Schirmer I test measured basal and reflex tear secretion, the tear pH which shows us
a slight alkalization of the tears in the SOU.

T-BUT, which represents the stability of the tear film, proved to be significantly lower

after a day spent in front of the computer, compared to the measurements made in the
morning. Previous studies have shown that the use of computers causes tears to evaporate,
which is attributed to a reduction in the number of blinks and an incomplete blink.
In our study, evening T-BUT correlates significantly, directly and moderately with evening T-
BUT (rho = 0.583, p <0.001); and vice versa with mean PH in the evening (rho = -0.524, p
<0.001) and with PH in the evening (rho = -0.417, p = 0.002). The lower the T-BUT in the
evening, the higher the PH.

The tear pH values found by us show that in the evening the values increase
significantly compared to the morning, and at one month they decrease significantly
compared to the initial measurements performed in the morning and evening (p <0.001).

Thus, there is a slight tendency to alkalize the tear pH in the evening, after a minimum
time of 5 hours spent in front of the computer.

Assessment of symptoms plays an important role in the diagnosis of dry eye syndrome.

The OSDI questionnaire was designed for the rapid assessment of dry eye symptoms.
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In the present study, the OSDI questionnaire was a reliable tool in diagnosing dry eye
syndrome. The OSDI score was directly and significantly correlated with the scores A, B, C,
D both initially and at control. The initially assessed OSDI scores were significantly higher
compared to those found at one month post-treatment.

The decreased values of post-treatment OSDI scores in this study demonstrate that dry
eye symptoms can be improved by using topical medication with artificial tears. Artificial
tears increase the stability of the tear film, reduce surface stress, improve the sensitivity to
contrast and optical quality of the corneal surface, increase the quality of life.

We evaluated the results of the Schirmer | test performed without topical anesthesia,
which measures basal and reflex tear secretion. This suggests that the SOU in patients the
mechanism of evaporation is the main culprit in the presence of Dry Eye Syndrome in
computer users. In this study, significant differences were found between morning and
evening values. Also, the values of the SCHIRMER 1 test in the evening correlate inversely
and weakly with the pH values in the evening, which indicates that a decreased tear secretion
leads to a slight increase in tear pH.

The results obtained in our studies were compared with data from the literature.
Following this comparison, we could observe both differences and similarities. A complete
comparison is not possible because each study is designed differently, starting from the
criteria for inclusion in the study, the diagnostic tests used and the biological reference ranges

taken into account.

Chapter 11 contains the final "Conclusions™ of this study.

The use of the digital screen is part of everyday life and is a risk factor for SOU.

Dry eye syndrome is common among digital screen users, and the mean age in this
study was 36.38 years, which shows an increasing predominance of SOU in young patients.

The direct relationship between the use of the digital screen and Dry Eye Syndrome is a
low blink rate and an increased percentage of incomplete blinks while using the digital screen.
This leads to dryness of the eye surface, which facilitates the development of SOU when
individuals are actively involved on digital screens for long periods of time.

In this study, the OSDI questionnaire proved to be a reliable tool for diagnosing Dry
Eye Syndrome in people working on the computer, so we conclude that the OSDI
questionnaire can be used as a screening tool for dry eye syndrome.

It is also necessary to correlate OSDI values with clinical tests to support the diagnosis

of dry eye. Clinical tests commonly used in clinical practice for the diagnosis of dry eye

11



should be easy to perform, non-invasive, but at the same time inexpensive and able to guide
the clinician to a correct and complete diagnosis.

In the present study, T-BUT was of significant importance in the diagnosis of Dry Eye
Syndrome, demonstrating that the evaporative component is the main form of SOU in patients
working in front of the computer.

Slightly altered tear pH values show that there is a slight alkalization of pH in patients
with dry eyes, but it cannot be considered as a diagnostic test due to errors that may occur in
its performance.

It is important to educate patients about the link between SOU and the use of the digital
screen and about strategies for preventing this pathology, as well as initiating appropriate
treatment.

Given the decrease in OSDI score A, B, C, D as well as the final OSDI score at one
month of treatment, we conclude that treatment with artificial tears can bring significant
improvements on dry eye symptoms. Also, the results of the Schirmer | test, T-BUT and tear
pH strengthen our conclusion that artificial tears as an initial treatment for SOU are very
helpful.

For patients with dry eyes, education on lifestyle changes should be considered.
Therefore, for the prevention of SOU we can explain the need for prevention measures for
people working on the computer such as: rule 20-20-20, frequent blinking, eye rest after a

period spent at the computer, optimizing the humidity in the room.
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