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Abstract

Objectives: Nowadays, electronic devices, such as computers, mobile phones, and tablets,
have played a crucial role in people's work and lives. The main complaint of users of video
terminals is eye symptoms caused by prolonged use. This study aimed to evaluate the intensity
of luminance and illuminance and their possible relationship with visual fatigue in users of
video terminals at Tabriz University of Medical Sciences.

Methods: This cross-sectional study included 171 users of video terminals at Tabriz
University of Medical Sciences. In this study, the local illuminance intensity at the work
surface and the luminance intensity from the screen at the user's eye level were measured. A
15-question visual fatigue questionnaire was used to assess visual fatigue. The results were
analyzed using paired t-tests and chi-square tests using SPSS software (version.16).

Results: In this study, the average local illumination intensity on the desk was 306.6 lux, and
the average luminance intensity was 73.9 cd/m?. The local illumination intensity was lower
than the recommended level in 41.6% of the cases. No statistically significant relationship
was observed between illumination intensity and users' visual fatigue during the study, nor
between users' luminance and visual fatigue. The results of this study showed that visual
fatigue at the end of the work significantly correlates with an individual's visual fatigue at the
beginning of the work. The results of this study also showed a significant relationship between
visual fatigue and the type of work.

Conclusion: The results of this study showed no relationship between luminance and
illuminance intensity and visual fatigue. According to the findings of this study, it is
recommended that, if possible, the time to start working with visual terminals should be when
there is no feeling of visual fatigue. Also, since one of the factors affecting visual fatigue is the
type of work, it is recommended that users manage their job in such a way that they are mostly
inactive (reading the page).

Keywords: Brightness, Computer, Illuminance, Luminance, Visual fatigue, Visual terminal
users
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Extended Abstract

Background and Objective

Luminance, as one of the physical factors of the
workplace, can have a great impact on human health.
According to studies, optimal luminance increases
alertness and productivity. Nowadays, electronic
devices, such as computers, mobile phones, and tablets,
have played a crucial role in individuals' work and life;
therefore, it can be said that daily work and study are
inseparable from electronic devices. According to
studies, people spend an average of 8.5 hours a day in
contact with electronic screens. According to the
conducted studies, the main complaints of video
terminal users are related to the eyes, and
musculoskeletal damages. Scientific and academic
environments are among the places where visual
activities and luminance are crucial. On the other hand,
today's work and activities, especially in universities, are
accompanied by electronic devices. Therefore, this
study aimed to investigate the effects of luminance and
illuminance intensity on visual fatigue among video
terminal users at Tabriz University of Medical Sciences.

Materials and Methods

This cross-sectional analysis was conducted on 171
video terminal users of Tabriz University of Medical
Sciences. Simple random sampling was used to select
the users of visual terminals. The Snellen chart test was
performed on the selected individuals to measure vision
with a score of 10/10 or better, as determined by the
examiner. Those with a vision of 10/8 or better were
included in the study. Then, users completed the
demographic information questionnaire. The local
luminance intensity was measured at the work surface
using a lux meter, and the illuminance intensity was
measured using a luminance meter in the direction of the
user's eyes. After the visual terminal users finished their
work, they completed the visual fatigue questionnaire at
the end of the work. The Visual Fatigue Questionnaire
consists of 15 questions, graded on a Likert scale from 0
to 10. The maximum final score of the questionnaire is
10 points and includes areas without fatigue, low fatigue
area, moderate fatigue area, and severe fatigue area.
Participants with severe fatigue at the beginning of the
study were excluded. Then the results were analyzed
using SPSS 16 software, as well as chi-square and paired
t tests.

Results

In this study, the average local luminance intensity at the
work surface was measured as 306.6 lux and the average
illuminance intensity of screen was 73.9 cd/m2. Local
luminance intensity was below the recommended level
in 41.6% of cases, and illuminance intensity was within
the recommended range in only 14.6% of cases. No
statistically significant relationship was observed
between luminance intensity and users' visual fatigue
during the study, nor was there a statistically significant
relationship between illuminance intensity and users'
visual fatigue. The results of this study showed that

visual fatigue at the end of the work was significantly
different from the individual's visual fatigue at the
beginning of the work. Thus, only 1.4% of individuals
who were initially free of visual fatigue based on the
questionnaire level experienced severe visual fatigue at
the end of the study, but most of the users who initially
had moderate fatigue experienced severe fatigue at the
end of the study (31.3%). Also, this study showed that
users who engaged in active work (using a mouse and
keyboard) experienced greater visual fatigue compared
to users who performed inactive work (reading from a
screen). The Chi-square test showed a statistically
significant relationship between the type of work
performed (active and inactive) and visual fatigue.

Discussion

In the present study, no statistically significant
relationship was observed between luminance intensity
and visual fatigue. In the study by Ziaei et al., no
significant relationship was observed between
luminance intensity and visual fatigue, which is
consistent with the present study. In this study, the
results of the illuminance intensity assessment showed
no statistically significant relationship between
illuminance intensity and visual fatigue. The results of
the study by Benedetto et al., which investigated the
effects of illuminance and luminance on visual fatigue
during digital reading, showed that increasing
illuminance reduces blinking, dry eyes, and ultimately
increases visual fatigue, which is inconsistent with the
results of this study. In the present study, the results
showed that one of the factors affecting the level of
visual fatigue of video terminal users is the type of work.
Users who performed active work (working with the
mouse and keyboard) experienced more visual fatigue
compared to users who performed inactive work
(reading the screen). In the studies by Skotte and
Nielsen, the results also indicated that in active work, the
level of blinking decreases and eye dryness increases,
which can ultimately lead to visual fatigue.

Conclusion

This study aimed to investigate the effect of two factors,
screen luminance and illuminance, on visual fatigue and
concluded that the luminance of the work surface and
the illuminance of the screen are not related to the visual
fatigue caused. The results showed that one of the
factors that causes visual fatigue is the type of work, and
that active work (working with a mouse and keyboard)
causes more visual fatigue than inactive work (reading a
screen). In the present study, a significant relationship
was observed between visual fatigue before and after
work, and after examining visual fatigue based on the
questionnaire levels, we concluded that individuals
without visual fatigue at the beginning of the study did
not experience severe fatigue at the end of the study, but
individuals with visual fatigue at the beginning of the
study were placed in the severe fatigue group at the end.
It can be concluded that visual fatigue caused at the end
of work is closely related to the individual's visual




fatigue at the beginning of the work. Based on the study feeling of visual fatigue. It is also recommended that
findings, it is recommended that the time to start users manage their work in a way that they are mostly
working with video terminals should be when there is no inactive (reading the page).
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