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CONTRAST SENSITIVITY AND ASTHENOPIA ANALYSIS
IN WORKERS

H. Amalia’, A. Adiwardhani', A. Devita?, M. Pratiwi’, R. Witjaksana', A. Dewi*, E. Yousif®

'Department of Ophthalmology, Faculty of Medicine, Universitas Trisakti — Jakarta, Indonesia
2Department of Microbiology, Faculty of Medicine, Universitas Trisakti — Jakarta, Indonesia
*Medical Professional Education Program, Faculty of Medicine,

Universitas Trisakti — Jakarta, Indonesia
*Department of Ophthalmology, Faculty of Medicine, Universitas Islam Malang — Malang, Indonesia
SDepartment of Chemistry, Al-Nahrain University — Bagdad, Iraq

Abstract. In the digital age, complaints of eyestrain, or asthenopia, have become increas-
ingly common. This condition is often associated with prolonged near-work activities, such as
extended use of computers or digital devices, with reported prevalence rates ranging from
40% to 90%. Eye fatigue is influenced by a decline in the eye’s accommodative capacity. Op-
timal visual function and acuity contribute to reducing visual discomfort by enhancing contrast
sensitivity — the ability to clearly and precisely discern the boundaries of microscopic or fine-
detail objects. Materials and Methods: The study design was observational analytics and a
cross-sectional approach. The number of patients was 94 people aged 18-60 years, without
having anatomical abnormalities of the eye in the form of corneal opacities, cataracts, turbidity
of refractive media, and retinal abnormalities. Research instruments in the form of asthenopia
questionnaires and Pelli Robson charts were used to examine eye contrast sensitivity. Results:
84% of respondents in this study were aged > 25 years, 72.4% had worked for > 2 years, and
34% did close viewing activities for 2-5 hours/day. The incidence of asthenopia was 76.6%, and
96.8% had normal eye contrast sensitivity ability. Analysis using the chi-square test showed no
significant relationship (p = 1,000) between contrast sensitivity and asthenopia. Conclusion:
There was no significant relationship between contrast sensitivity and asthenopia.

Key words: contrast sensitivity, asthenopia, length of work, near vision activities
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INTRODUCTION devices daily. During this pandemic, the use of elec-

tronic devices has increased, and people who are

n accordance with the Regulation of the Minis- used to doing activities directly but switch to online

I ter of Health of the Republic of Indonesia (PER-  work are required to continuously stare at the screen.

MENKES) in 2016, the vulnerable adult age is  This, of course, endangers human health, especially

19-44 years [1]. Generally, those in the adult age cat-  eye health [2]. Asthenopia is one of the impacts that
egory are already active in activities using electronic ~ can occur in eye health problems [3].
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Asthenopia or tired eyes is a condition characterized
by non-specific symptoms such as eye strain, tired
eyes, eye discomfort, eye irritation, hot sensation,
and headaches [4]. The main cause of asthenopia
is fatigue of the ciliary and extraocular muscles due
to prolonged accommodation and excessive accom-
modation work to see at close range. Other causative
factors that can have implications for asthenopia are
staring at the screen for too long and reduced blinking
frequency, which causes the eyes to experience ex-
cessive evaporation so that the eyes become dry [5].

The World Health Organization (WHO) found that
the incidence of eye fatigue globally reached 40%
to 90% [6]. The high prevalence of eye fatigue was
also found in students in various countries such as
China (53.5%), Malaysia (89.9%), and Egypt (86%)
[7]. According to research conducted by Fernanda
in 2018, the incidence of asthenopia in Indonesia is
quite high, reaching 69.7% [8].

Contrast sensitivity (CS) is the ability to see the
boundaries of small objects clearly and distinctly. CS
testing uses a Pelli-Robson chart to measure visual
sensitivity at various levels of contrast and can as-
sess early visual impairment [9]. Several studies have
shown that CS provides useful information about ev-
eryday visual function that is not reflected in visual
acuity and visual field test results. CS affects various
aspects of vision, especially motion detection, visual
fields, dark adaptation, and visual acuity [10].

Research on the difference in eye sensitivity to as-
thenopia in adults has never been done. CS can af-
fect visual acuity so that it can overcome eye fatigue
or asthenopia. Based on this, researchers aim to
identify the relationship between contrast sensitivity
and asthenopia in adults.

MATERIALS AND METHODS

The study was conducted using an analytical obser-
vational design and a cross-sectional approach in Ja-
karta, Indonesia, in 2024. The total study sample was
94 workers collected using consecutive non-random
sampling. The inclusion criteria in this study were 18-
60 years old and willing to take part in the study, while
the exclusion criteria were having a history of eye an-
atomical abnormalities (corneal opacities, cataracts,
and retinal abnormalities).

The research instrument utilized was the astheno-
pia questionnaire on Google Forms. This question-
naire comprises 15 questions concerning subjective
complaints related to asthenopia. Each response is
scored as follows: a score of 0 is assigned for "nev-
er"; 1 for "rarely"; 2 for "sometimes"; 3 for "quite of-

ten"; 4 for "often"; and 5 for "always". The total score
for the 15 questions ranges from 0 to 75. Subjects
are deemed at risk of asthenopia if their total score
exceeds 9. Those with a total score lower than 9 are
categorized in the negative symptom group, while
those with a total score greater than 9 are placed in
the positive symptom group [11].

Contrast assessment of eye sensitivity was carried out
using a Pelli Robson card placed at a distance of 1 me-
ter in front of the respondent. Respondents were asked
to read the letters listed on the card. The results of the
contrast sensitivity response ability in the right eye, left
eye, and both eyes (Binocular) were recorded, with nor-
mal values being log > 1.80 and less if < log 1.80.

Data analysis used the SPSS (Statistical Package
for Social Science) program. This study has obtained
research ethics approval from the Research Ethics
Committee of the Faculty of Medicine, Trisakti Uni-
versity, with the number 003/KER/FK/1/2024.

RESULTS

Univariate analysis in this study assessed the fre-
quency distribution of respondents.

Table 1. Characteristics of respondents

Variable Frequency Percentage (%)
Age

<25 years old 15 16

> 25 years old 79 84
Gender

Man 29 30.9

Woman 65 69.1
Duration of Work

<2 years 13 13.8

> 2 years 68 724

Not Working 13 13.8
Near Vision Activities

<2 hours 22 234

2-<5hours 32 34.0

hour 29 30.9

> 8 hours 1 1.7
Asthenopia

Yes 72 76.6

No 22 234
Contrast Sensitivity

Normal 91 96.8

Less 3 32

The age of respondents was between 19-59 years
with an average of 37.98+10.774, with the most com-
mon age being 43 years (8 people). The duration

H. Amalia, A. Adiwardhani, A. Devita et al.



of work is between 0-39 years with an average of
10.61+10.159.

Table 2. Relationship of Contrast Sensitivity with Astheno-
pia and Risk Factors

Con.tr.a S.t Asthenopia
Variable Sensitivity p p
Normal | Less Yes | No
Age
<25 years old 15 0 |1.000¢] M 4 | 0.745§
> 25 years old 76 3 61 18
Gender
Man 28 1 ]1.000*| 17 | 12 |0.006§
Woman 63 2 55 10
Duration of
Work
<2years 13 0 Joss3g| 9 | 4 |o0581§
> 2 years 63 3 54 14
Not Working 13 0 9 4
Near Vision
Activities
<2 hours 21 1 14 8
2-<5hours 32 0 0.418 24 8 0175
5-8 hours 27 2 26 3
> 8 hours 1 0 8 2

*Fisher exact test; §Chi Square test

Table 3. Relationship between the Asthenopia Question-
naire and the Incidence of Asthenopia

Questionnaire Relationship with
Asthenopia (p)
Eye fatigue 0.000
Red eye 0.131
Heavy sensation in the eyes 0.000
Dry eye 0.018
Sleepy 0.000
Difficult to remember what just read 0.000
Pain around the eyes 0.001
Headache around the forehead or back of
0.001

the head
Blurry vision 0.000
Sometimes double eye vision at near sight 0.000
Some lines are missed when reading 0.001
When | read, | was confused about how 0.000
to read it
Difficulty focusing/losing concentration

. " ) 0.000
when reading/writing/working
Must squint your eyes to focus your vision

. " . 0.006
when reading/writing/working
Seeing words/letters jumping/moving 0.097

Table 2 shows a significant relationship between
gender and asthenopia (p = 0.006). Table 3 shows
that the Pearson Chi-Square test on all asthenopia
questionnaires was associated (p < 0.05) with asthe-
nopia except for complaints of red eyes (p = 0.131)
and seeing words/letters jumping/moving (p = 0.097).
Table 4 shows no relationship between contrast sen-
sitivity and asthenopia (p = 1.000).

Table 4. Relationship of Contrast Sensitivity

with Asthenopia
. Asthenopia
Variable p
Yes No

Contrast Sensitivity

Normal 69 1.000*

Less 22

*Fisher exact test
DISCUSSION

Out of all of the respondents in this study, 84% were
aged > 25 years, 72.4% had worked for > 2 years,
and 34% did near-vision activities for 2-5 hours/day.
The data were tested for normality using the Kol-
mogorov—Smirnov test and showed that the distribu-
tion was not normal. This is because this study used
a data collection design with consecutive non-ran-
dom sampling, making it difficult to obtain data with a
normal distribution.

Our study shows that 96.8% of respondents have
normal contrast sensitivity abilities. Killeen et al.
[12] reported a similar finding and found that 10% of
the population had CS impairment. This statement
shows that 90% of the population has normal CS
abilities. CS is an eye health screening examination
as important as visual acuity, which is currently con-
sidered an additional examination only. As it reflects
the quality of vision and in many cases declines ear-
lier, while visual acuity remains normal (6/6 or bet-
ter) [13], many conditions (age, myopia, etc.) and eye
diseases (diabetes, cataracts, glaucoma, etc.) affect
contrast sensitivity just before any change in visual
acuity is detected [14]. Zheng et al. state that contrast
sensitivity will be impaired in people with vision disor-
ders such as myopia, asthenopia, foggy vision, and
ocular hypertension [15]. Various studies on changes
in contrast sensitivity depending on the case and the
impact of these changes on the patient’s daily life
have been conducted worldwide by various research-
ers. As we age, body functions begin to decline, and
so does contrast sensitivity. However, neurological
changes that cause loss of contrast sensitivity with
age have not been generally established by studies

Contrast sensitivity and asthenopia analysis in workers



in patients with good visual acuity. The frequency of
those initially affected is the lowest and begins to oc-
cur after the age of 40 [14].

Our research shows that there is no significant dif-
ference between age and CS (p = 1.000), while a
different finding was reported by Killeen et al. [12],
with p < 0.001. This difference can be caused by
the large number of samples. Killeen et al. [12] had
a total sample of 3817, while our study had only 94
samples. Apart from that, there are differences in age
groups: our study used an employee age group of
19-59 years, while Killeen et al. [12] had respondents
in the age group > 71 years. In our study, gender and
CS do not have a significant relationship (p = 1000).
A similar finding was reported by Killeen et al. [12]
who reported no relationship between gender and
CS, with p = 0.39.

The prevalence of asthenopia was found to be quite
large in employees, namely 76.6%, which is also
confirmed by the studies by Amalia H. et al. [16],
who found the prevalence of 69.7%, and Fernanda
N. et al. [8] (prevalence of 83.7%). Table 2 shows
that there is a relationship between asthenopia and
gender risk factors with p = 0.006, while other risk
factors, namely age, length of work, and the length
of near vision activity do not show a relationship (p
> 0.05). This could be because the data distribution
in this study was not normal, as seen by the amount
of asthenopia reaching 76.6% and normal contrast
sensitivity of 96.8%.

Research by Singh H. et al. [17] states that there is
a relationship between gender and the severity of
asthenopia with p = 0.019. This is confirmed by our
research, which shows that more women suffer from
asthenopia than men. Korpole NR et al. [18] stated
that women have a higher risk factor for eye diseases
or complaints due to the lack of awareness of regu-
lar check-ups after the age of 40 years, early meno-
pause, childhood malnutrition, hormonal imbalance,
inappropriate drug usage causing ocular side effects,
hormonal changes after menopause, which increase
the risk, environmental exposure such as smoke and
dry air, etc. Fernanda N. et al. [8] stated that there
was an influence of accommodation insufficiency
with asthenopia, but our study did not assess the re-
spondent’s accommodation ability.

Our study shows that there is no relationship be-
tween the length of close viewing activity (p = 0.418)
and asthenopia; this follows the results of research
by Amalia H. et al. [16], with p = 0.700. The highest
prevalence was reported by Singh H. et al. [17] who
found asthenopia in 96% of students in India.

Our study did not show a significant relationship be-
tween length of work and asthenopia (p = 0.581). A
different finding was reported by Zayed HAM et al.
[19] who stated that there was a relationship between
the duration of computer use and Digital Eye Strain
(DES) (p = 0.000). Zayed HAM’s research did not
analyze asthenopia, but DES here is eye fatigue due
to close viewing activities.

Asthenopia is a type of computer vision syndrome
that manifests clinically with various complaints such
as visual disturbances, dry, red, and watery eyes,
gritty itching, disturbances when reading, diplopia,
and headaches [20]. These symptoms often occur
associatively with doing close work to read and write,
where eye accommodative processes and vergence
movements are more intense [17]. This is a signifi-
cant problem for public health in the era of modern
technological life [21]. The use of electronic devices
is widespread and has become an indispensable part
of life. Adults and children alike use computers and
other electronic devices for both vocational and rec-
reational purposes. These devices purportedly make
life easier but can also cause harm if used improperly
[22]. Symptoms of asthenopia can be severe if indi-
viduals do not limit their near-vision activities. This
can result in the development of age-related eye dis-
eases [17].

The incidence of asthenopia was 76.6%, and 96.8%
had normal eye contrast sensitivity ability. Analysis
using the chi-square test showed no relationship
(p = 1000) between CS and asthenopia. Research
regarding the relationship between CS and asthe-
nopia has never been conducted before. Based on
research, it is stated that CS can affect visual acu-
ity. In addition, significantly decreased CS is related
to the meibomian gland obstruction and the degree
of abnormality in the meibomian gland secretion,
which can cause dry eye symptoms. These dry eye
symptoms will affect asthenopia. The tear film in in-
dividuals with worsening CS will be more unstable
compared to individuals with poor visual acuity, as
measured by meibomian gland blockage and tear
film breakdown time [23].

CONCLUSION

This study found that contrast sensitivity was not
significantly different from asthenopia, and gender
was a risk factor associated with asthenopia. Further
research can be done by increasing the number of
samples and using stratified random sampling for the
contrast sensitivity group so that it is expected to ob-
tain data with a normal distribution.
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Abstract. In the digital age, complaints of eyestrain, or asthenopia, have become increas-
ingly common. This condition is often associated with prolonged near-work activities, such as
extended use of computers or digital devices, with reported prevalence rates ranging from
40% to 90%. Eye fatigue is influenced by a decline in the eye’s accommodative capacity. Op-
timal visual function and acuity contribute to reducing visual discomfort by enhancing contrast
sensitivity — the ability to clearly and precisely discem the boundaries of microscopic or fine-
detail objects. Materials and Methods: The study design was observational analytics and a
cross-sectional approach. The number of patients was 94 people aged 18-60 years, without
having anatomical abnormalities of the eye in the form of corneal opacities, cataracts, turbidity
of refractive media, and retinal abnormalities. Research instruments in the form of asthenopia
questionnaires and Pelli Robson charts were used o examine eye contrast sensttivity. Results:
84% of respondents in this study were aged > 25 years, 72.4% had worked for > 2 years, and
34% did close viewing activities for 2-5 hours/day. The incidence of asthenopia was 76.6%, and
96.8% had normal eye contrast sensitivily ability. Analysis using the chi-square test showed no
significant relationship (p = 1,000) between contrast sensitivity and asthenopia. Conclusion:
There was no significant relationship between contrast sensitivity and asthenopia.
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INTRODUCTION devices daily. During this pandemic, the use of elec-

tronic devices has increased, and people who are

n accordance with the Regulation of the Minis-  used to doing activities directly but switch to online

I ter of Health of the Republic of Indonesia (PER-  work are required to continuously stare at the screen.

MENKES) in 2016, the vulnerable adult age is  This, of course, endangers human health, especially

19-44 years [1]. Generally, those in the adult age cat-  eye health [2]. Asthenopia is one of the impacts that
egory are already active in activities using electronic ~ can occur in eye health problems [3].
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Asthenopia or tired eyes is a condition characterized
by non-specific symptoms such as eye strain, tired
eyes, eye discomfort, eye irrtation, hot sensation,
and headaches [4]. The main cause of asthenopia
is fatigue of the ciliary and extraocular muscles due
to prolonged accommodation and excessive accom-
modation work to see at close range. Other causative
factors that can have implications for asthenopia are
staring at the screen for too long and reduced blinking
frequency, which causes the eyes to experience ex-
cessive evaporation so that the eyes become dry [5].

The World Health Organization (WHO) found that
the incidence of eye fatigue globally reached 40%
to 90% [6]. The high prevalence of eye fatigue was
also found in students in various countries such as
China (53.5%), Malaysia (89.9%), and Egypt (86%)
[7]. According to research conducted by Fernanda
in 2018, the incidence of asthenopia in Indonesia is
quite high, reaching 69.7% [8].

Contrast sensitivity (CS) is the abilty to see the
boundaries of small objects clearly and distinctly. CS
testing uses a Pelli-Robson chart to measure visual
sensitivity at various levels of contrast and can as-
sess early visual impairment [9]. Several studies have
shown that CS provides useful information about ev-
eryday visual function that is not reflected in visual
acuity and visual field test results. CS affects various
aspects of vision, especially motion detection, visual
fields, dark adaptation, and visual acuity [10].

Research on the difference in eye sensitivity to as-
thenopia in adults has never been done. CS can af-
fect visual acuity so that it can overcome eye fatigue
or asthenopia. Based on this, researchers aim to
identify the relationship between contrast sensitivity
and asthenopia in adults.

MATERIALS AND METHODS

The study was conducted using an analytical obser-
vational design and a cross-sectional approach in Ja-
karta, Indonesia, in 2024. The total study sample was
94 workers collected using consecutive non-random
sampling. The inclusion criteria in this study were 18-
60 years old and willing to take part in the study, while
the exclusion criteria were having a history of eye an-
atomical abnormalities (corneal opacities, cataracts,
and retinal abnormalities).

The research instrument utilized was the astheno-
pia questionnaire on Google Forms. This question-
naire comprises 15 questions concerning subjective
complaints related to asthenopia. Each response is
scored as follows: a score of 0 is assigned for "nev-
er"; 1 for "rarely"; 2 for "sometimes"; 3 for "quite of-

ten"; 4 for "often"; and 5 for "always". The total score
for the 15 questions ranges from 0 to 75. Subjects
are deemed at risk of asthenopia if their total score
exceeds 9. Those with a total score lower than 9 are
categorized in the negative symptom group, while
those with a total score greater than 9 are placed in
the positive symptom group [11].

Contrast assessment of eye sensitivity was carried out
using a Pelli Robson card placed at a distance of 1 me-
ter in front of the respondent. Respondents were asked
to read the letters listed on the card. The results of the
contrast sensitivity response ability in the right eye, left
eye, and both eyes (Binocular) were recorded, with nor-
mal values being log > 1.80 and less if < log 1.80.

Data analysis used the SPSS (Statistical Package
for Social Science) program. This study has obtained
research ethics approval from the Research Ethics
Committee of the Faculty of Medicine, Trisakti Uni-
versity, with the number 003/KER/FK/1/2024.

RESULTS

Univariate analysis in this study assessed the fre-
quency distribution of respondents.

Table 1. Characteristics of respondents

Variable Frequency Percentage (%)
Age

< 25 years old 15 16

> 25 years old 79 84
Gender

Man 29 309

Woman 65 69.1
Duration of Work

< 2 years 13 138

> 2 years 68 724

Mot Working 13 138
Near Vision Activiies

< 2 hours 2 234

2-< 5 hours 32 340

hour 29 309

> 8 hours 1 1.7
Asthenopia

Yes 72 766

No 2 234
Contrast Sensitivity

Normal Ell 96.8

Less 3 3.2

The age of respondents was between 19-59 years
with an average of 37.98+10.774, with the most com-
mon age being 43 years (8 people). The duration
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of work is between 0-39 years with an average of
10.61+10.159.

Table 2. Relationship of Contrast Sensitivity with Astheno-
pia and Risk Factors

Contrast Asthenopia
Variable Sensitivity P p
Normal | Less Yes | No
Age
< 25 years old 15 0 |1.000*| M 4 | 0.745§
> 25 years old 76 3 61 18
Gender
Man 28 1 [1.000° 17 | 12 |0.006§
Woman 63 2 55 | 10
Duration of
Work
<2years 13 0 loss3g| 9 | 4 |o0581§
>2 years 63 3 54 | 14
Not Working 13 0 9 4
Near Vision
Activiies
< 2 hours 21 1 14 8
2-<5 hours 32 0 0418 24 8 04755
5-8 hours 27 2 3
> 8 hours l 0 8 2

*Fisher exact test; §Chi Square test

Table 3. Relationship between the Asthenopia Question-
naire and the Incidence of Asthenopia

Questionnaire Relationship with
Asthenopia (p)

Eye fatigue 0.000

Red eye 0.131

Heavy sensation in the eyes 0.000

Dry eye 0.018

Sleepy 0.000

Difficult to remember what just read 0.000

Pain around the eyes 0.001

Headache around the forehead or back of 0,001

the head

Blurry vision 0.000

Sometimes double eye vision at near sight 0.000

Some lines are missed when reading 0.001

Ir;ﬂ:i::: Tad, | was confused about how 0,000

Difficulty fecusing/losing concentration 0,000

when reading/writing/working

Must squint your eyes to focus your vision 0.006

when reading/writing/working

Seeing words/letters jumping/moving 0.097

Table 2 shows a significant relationship between
gender and asthenopia (p = 0.006). Table 3 shows
that the Pearson Chi-Square test on all asthenopia
questionnaires was associated (p < 0.05) with asthe-
nopia except for complaints of red eyes (p = 0.131)
and seeing words/letters jumping/moving (p = 0.097).
Table 4 shows no relationship between contrast sen-
sitivity and asthenopia (p = 1.000).

Table 4. Relationship of Contrast Sensitivity
with Asthenopia

Asthenopia
Variable p
Yes No
Contrast Sensitivity
Mormal 69 1.000
Less 2 0
*Fisher exact test
DISCUSSION

Out of all of the respondents in this study, 84% were
aged > 25 years, 72.4% had worked for > 2 years,
and 34% did near-vision activities for 2-5 hours/day.
The data were tested for normality using the Kol-
mogorov—Smirnov test and showed that the distribu-
tion was not normal. This is because this study used
a data collection design with consecutive non-ran-
dom sampling, making it difficult to obtain data with a
normal distribution.

Our study shows that 96.8% of respondents have
normal contrast sensitivity abilities. Killeen et al.
[12] reported a similar finding and found that 10% of
the population had CS impairment. This statement
shows that 90% of the population has normal CS
abilities. CS is an eye health screening examination
as important as visual acuity, which is currently con-
sidered an additional examination only. As it reflects
the quality of vision and in many cases declines ear-
lier, while visual acuity remains normal (6/6 or bet-
ter) [13], many conditions (age, myopia, etc.) and eye
diseases (diabetes, cataracts, glaucoma, etc.) affect
contrast sensitivity just before any change in visual
acuity is detected [14]. Zheng et al. state that contrast
sensitivity will be impaired in people with vision disor-
ders such as myopia, asthenopia, foggy vision, and
ocular hypertension [15]. Various studies on changes
in contrast sensitivity depending on the case and the
impact of these changes on the patient’s daily life
have been conducted worldwide by various research-
ers. As we age, body functions begin to decline, and
so does contrast sensitivity. However, neurological
changes that cause loss of contrast sensitivity with
age have not been generally established by studies
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in patients with good visual acuity. The frequency of
those initially affected is the lowest and begins to oc-
cur after the age of 40 [14].

Our research shows that there is no significant dif-
ference between age and CS (p = 1.000), while a
different finding was reported by Killeen et al. [12],
with p = 0.001. This difference can be caused by
the large number of samples. Killeen et al. [12] had
a total sample of 3817, while our study had only 94
samples. Apart from that, there are differences in age
groups: our study used an employee age group of
19-59 years, while Killeen et al. [12] had respondents
in the age group > 71 years. In our study, gender and
CS do not have a significant relationship (p = 1000).
A similar finding was reported by Killeen et al. [12]
who reported no relationship between gender and
CS, with p = 0.39.

The prevalence of asthenopia was found to be quite
large in employees, namely 76.6%, which is also
confirmed by the studies by Amalia H. et al. [16],
who found the prevalence of 69.7%, and Fernanda
N. et al. [8] (prevalence of 83.7%). Table 2 shows
that there is a relationship between asthenopia and
gender risk factors with p = 0.006, while other risk
factors, namely age, length of work, and the length
of near vision activity do not show a relationship (p
> 0.05). This could be because the data distribution
in this study was not normal, as seen by the amount
of asthenopia reaching 76.6% and normal contrast
sensitivity of 96.8%.

Research by Singh H. et al. [17] states that there is
a relationship between gender and the severity of
asthenopia with p = 0.019. This is confirmed by our
research, which shows that more women suffer from
asthenopia than men. Korpole NR et al. [18] stated
that women have a higher risk factor for eye diseases
or complaints due to the lack of awareness of regu-
lar check-ups after the age of 40 years, early meno-
pause, childhood malnutrition, hormonal imbalance,
inappropriate drug usage causing ocular side effects,
hormonal changes after menopause, which increase
the risk, environmental exposure such as smoke and
dry air, etc. Fernanda N. et al. [8] stated that there
was an influence of accommodation insufficiency
with asthenopia, but our study did not assess the re-
spondent's accommodation ability.

Our study shows that there is no relationship be-
tween the length of close viewing activity (p = 0.418)
and asthenopia; this follows the results of research
by Amalia H. et al. [16], with p = 0.700. The highest
prevalence was reported by Singh H. et al. [17] who
found asthenopia in 96% of students in India.

Our study did not show a significant relationship be-
tween length of work and asthenopia (p = 0.581). A
different finding was reported by Zayed HAM et al.
[19] who stated that there was a relationship between
the duration of computer use and Digital Eye Strain
(DES) (p = 0.000). Zayed HAM's research did not
analyze asthenopia, but DES here is eye fatigue due
to close viewing activities.

Asthenopia is a type of computer vision syndrome
that manifests clinically with various complaints such
as visual disturbances, dry, red, and watery eyes,
gritty itching, disturbances when reading, diplopia,
and headaches [20]. These symptoms often occur
associatively with doing close work to read and write,
where eye accommodative processes and vergence
movements are more intense [17]. This is a signifi-
cant problem for public health in the era of modern
technological life [21]. The use of electronic devices
is widespread and has become an indispensable part
of life. Adults and children alike use computers and
other electronic devices for both vocational and rec-
reational purposes. These devices purportedly make
life easier but can also cause harm if used improperly
[22]. Symptoms of asthenopia can be severe if indi-
viduals do not limit their near-vision activities. This
can result in the development of age-related eye dis-
eases [17].

The incidence of asthenopia was 76.6%, and 96.8%
had normal eye contrast sensitivity ability. Analysis
using the chi-square test showed no relationship
(p = 1000) between CS and asthenopia. Research
regarding the relationship between CS and asthe-
nopia has never been conducted before. Based on
research, it is stated that CS can affect visual acu-
ity. In addition, significantly decreased CS is related
to the meibomian gland obstruction and the degree
of abnormality in the meibomian gland secretion,
which can cause dry eye symptoms. These dry eye
symptoms will affect asthenopia. The tear film in in-
dividuals with worsening CS will be more unstable
compared to individuals with poor visual acuity, as
measured by meibomian gland blockage and tear
film breakdown time [23].

CONCLUSION

This study found that contrast sensitivity was not
significantly different from asthenopia, and gender
was a risk factor associated with asthenopia. Further
research can be done by increasing the number of
samples and using stratified random sampling for the
contrast sensitivity group so that it is expected to ob-
tain data with a normal distribution.
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