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(Abstract \

Background: The prevalence of headaches among screen users significantly impacts productivity and well-being. This study
evaluates the relationship between screen time and headaches while proposing preventive measures.

Method: An online survey was conducted among diverse participants to ensure representative data and minimize biases. Ano-
nymity was maintained to encourage honesty.

Result: Of the 259 respondents, 54.8% were female, 44.8% male, and 57.9% aged 20-30. Daily screen time of 7-9 hours was
reported by 30.5%, and 90% experienced headaches, primarily frontal (57.5%). Stress due to school or work was high (84.9%),
with 53.9% reporting headaches "sometimes." Screen habits included 51.9% maintaining brightness above 30% and 80.7% us-
ing screens in dark environments. The primary screen usage reasons were work (38.2%), leisure (35.5%), and school (26.3%).
Common medical conditions reported included Migraine, Myopia, Anxiety, and PCOS.

Discussion: Correlation analysis showed a strong positive link between screen time and headache duration (r = 0.75, p <
0.001) and between age and headache region (r = 0.83, p <0.001), with younger individuals prone to frontal headaches. Stress
correlated moderately with headache frequency (r = 0.56, p < 0.01). Using blue-light glasses reduced headache duration (r =
-0.45,p <0.05).

Conclusion: This study underscores the impact of prolonged screen time, stress, and screen habits on headaches. Awareness
and strategies like healthy screen practices and stress management can mitigate these issues. Further research should explore
causal relationships and interventions to alleviate screen-related health concerns
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Introduction

The widespread use of phones, laptops, and tablets for work,
school, and social interactions expose individuals to significant
screen time from an early age. Prolonged screen exposure im-
pacts health, particularly by contributing to headaches. Screen
time affects all age groups and is a common trigger, influencing
headache intensity, frequency, and onset. Researching this cor-
relation is crucial for understanding and mitigating its effects
[65].

Literature highlights the link between screen time and health
issues such as headaches, eye strain, and sleep disturbances.
Extended screen use causes digital eye strain, characterized by

headaches, blurred vision, and discomfort (66). Blue light from
screens may negatively affect eye health and circadian rhythms,
with some studies suggesting its role in triggering headaches,
though evidence remains inconclusive. Headaches, influenced
by environmental factors like screen exposure, stress, and dis-
rupted sleep, are a prevalent concern [67-69].

Although there is a rising interest in the potential correlations
between screen time, blue light exposure, and health issues,
there is still a significant deficit in thorough research directly
related to these factors in relation to headaches. Current studies
often look at isolated aspects, such as the impact of screen time
on eye strain or the effects of blue light on sleep patterns. Most
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of these studies have their limitations, such as small sample
sizes, narrow age groups, or regional biases, not allowing a
general focus to larger demographics [65-67].

This study aims to investigate the association of screen time
and blue light exposure with headache frequency and inten-
sity in a mixed sample. This study will try to fill the gap in
the literature by adopting a survey-based approach that will
enable data collection from a wide range of participants with
varied levels of screen exposure. By investigating the interac-
tion between these factors, this study hopes to shed light on the
underlying mechanisms that may link screen use to headache
occurrence.

With screen time on the rise both at work and during social in-
teractive activities, its health implications, especially in terms
of headaches, will need to be understood. These results can
inform the public health organization in terms of mitigating
screen-related health problems. By establishing the specific re-
lations of screen exposure, blue light, and headaches, this study
may also contribute to better guidelines for individual manage-
ment of screen time at home and schools, and at workplaces
[68,69].

Rise in Screen Time

Over the past decade, global screen time has surged, with in-
dividuals now spending nearly 7 hours daily on screens. Since
2013, average screen time has increased by 50 minutes, driven
by the growing reliance on digital technology for work [1],
communication, and entertainment. On average, people spend
2 hours 51 minutes on computers and 3 hours 46 minutes on
mobile devices daily.

This trend began with television's rapid adoption post-World
War 11, reaching 90% of U.S. households by the 1960s. By
2001, the average household owned 2.4 TVs [2]. Smartphones
followed, gaining mass appeal after the 2007 iPhone launch
and expanding rapidly in the past decade.

The COVID-19 pandemic further accelerated screen use, with
children's daily screen time rising from 1.4 hours to 2.7 hours
and remote work becoming widespread, impacting over half
the U.S. workforce [3]. This highlights the digital era's pro-
found impact on daily life and its ongoing influence on modern
lifestyles [4].

Prevalence of Headaches

Headaches and Tension-Type Headache (TTH)

Headaches affect 52% of the global population, including 14%
with migraines and 26% with tension-type headaches (TTH)
[5]- Among adolescents, 69.4% experience headaches [6], with
a small percentage suffering from frequent or chronic episodes.
TTH, previously called pressure headache, is common and
characterized by non-pulsating, moderate, bilateral pain in the
head, scalp, or neck. Episodic TTH occurs less than 15 days
per month, while chronic TTH lasts over 15 days monthly or
180 days yearly. TTH affects 46% globally, peaking in adults
aged 40-49 and more common in females than males [5,4], and
more in higher educated individuals [8].

Triggers for TTH include psychological stress, prolonged
screen use, improper posture, and forward head posture. Stress
activates the hypothalamic-pituitary-adrenal axis, releasing
cortisol, while prolonged visual focus and poor posture in-

crease pericranial muscle tension, contributing to TTH epi-
sodes [9,10].

The pathophysiology of TTH is not fully understood, but some
trigger points have been identified as possible pathogenesis of
TTH. One of the prominent signs of TTH is increased tender-
ness in the pericranial muscles in both the episodic and chronic
stages. Prolonged muscle strain can release chemical media-
tors for pain and also lead to muscle ischemia. Muscle strain
at the suboccipital and upper neck area can pull the dura ma-
ter, which can be painful and produce TTH signs [12]. Central
sensitization is another role in the pathogenesis of TTH. It can
be seen in psychological stress or sleep-deprived states, which
leads to increased sympathetic function causing headache by
involuntary contraction of cephalic muscles, decreased pain
inhibitory activity, hypersensitivity to nociceptive stimuli, and
other unclear mechanisms. The nociceptive pathway releas-
es orexin, which inhibits pain, but in psychological stress or
sleep-deprived states, orexin is reduced, and pain is increased,
leading to headaches [13,14].

Migraine is a neurological disorder characterized by a pulsat-
ing quality, moderate to severe unilateral headache intensity
that is aggravated by physical activity, usually accompanied
by photophobia and nausea. Migraine has its classification,
which includes migraine without aura—attacks lasting 4 to
72 hours, migraine with aura—recurrent reversible headaches
lasting minutes with preceding disturbances followed by head-
ache and migraine symptoms, and chronic migraine—occurs
for greater than 15 days in a month for more than 3 months.
Migraine without aura is the most prevalent type of migraine,
accounting for 75% of all migraines [15]. Photophobia is the
most common symptom of migraine. Individuals with migraine
have been shown to exhibit photosensitivity, which is believed
to be related to abnormal trigeminal nerve activity and its re-
lationship to the thalamus and visual cortex. It affects about
80% of migraine patients, making daylight conditions unbear-
able [16]. Visual triggers like bright light, flashing lights, and
High-contrast patterns can cause migraine attacks, which occur
due to increased stimulation of the cerebral cortex where visual
processing occurs [17]. It is believed that trigeminal activation
induces several vasodilating molecules during an acute attack
of migraine, causing vasodilation of dural and pial vessels.
Some of the molecules extend beyond the vasoactive effect,
like calcitonin gene-related peptide, substance P, neurokinin
A, and pituitary adenylate Cyclase-activating peptide, as they
possess the ability to modulate nociceptive neuronal activity in
certain areas of the trigeminovascular system [1].

A cervicogenic headache is a headache related to reduced
range of neck movement. It presents as a unilateral headache
that starts at the neck. For a headache to be classified as cervi-
cogenic, it must originate from the neck and be perceived in the
head or face. There must be evidence that the pain is attributed
to the neck, and the pain must resolve after three months of
successful treatment of the underlying factor [19].

High levels of screen time exposure have been shown to be
associated with a high risk of headaches. In young adults, mi-
graine is the commonly associated type of headache follow-
ing prolonged screen exposure [20,21]. The widespread use of
screens among young people has become a defining feature
of the modern digital age. Rapid technological advancements
have introduced various devices, such as smartphones, tablets,
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laptops, and televisions, mto daily life. Moreover, the COV-
ID-19 pandemic significantly amplified screen usage for both
educational and recreational purposes [22].

Eye strain symptoms are more common when reading from a
computer screen compared to a printed page, even when dis-
tance, font size, contrast, and lighting are identical. This height-
ened occurrence of eye strain associated with prolonged screen
use is referred to as "computer vision syndrome" or "digital eye
strain," though the biological mechanisms behind it remain un-
clear [23]. Digital Eye Strain (DES), also referred to as Com-
puter Vision Syndrome or visual fatigue, describes a collection
of ocular and visual symptoms resulting from prolonged use
of digital devices, sharing many of the same features. Com-
mon manifestations include dry eyes, itching, a sensation of
a foreign body, watering, blurred vision, and headaches. Non-
ocular symptoms may involve a stiff neck, general fatigue,
headaches, and backaches [24]. According to the American
Optometric Association (AOA), DES arises from extended use
of devices such as desktops, laptops, mobile phones, tablets, e-
readers, and similar electronic devices [27]. The AOA further
states that continuous digital device usage for two hours can be
sufficient to trigger DES [27,28].

DES is multifactorial in origin, with contributing factors in-
cluding reduced contrast of letters against digital screen
backgrounds, screen glare and reflections, improper viewing
distance and angles, inadequate lighting, poor posture dur-
ing device use, and infrequent blinking [25]. The symptoms
of DES can be categorized based on underlying mechanisms.
Ocular surface-related symptoms result from reduced blinking
and tear film instability, presenting as eye irritation, burning
sensation, dryness, eye strain, headaches, tired eyes, sensitivity
to bright light, and overall eye discomfort [29,30]. Accommo-
dation or vergence-related symptoms are linked to anomalies in
the accommodation or binocular visual system due to excessive
visual effort, leading to blurred vision at near or far distances
after device use, difficulty refocusing between distances, and
diplopia (double vision) [29-31]. Extraocular symptoms are
primarily musculoskeletal issues caused by improper screen
positioning, such as headaches, neck pain, shoulder pain,
and back pain [32]. Effective management of DES involves
implementing proper ergonomics and healthy screen habits.
Reducing daily screen time, maintaining adequate blinking to
prevent dry eyes, optimizing lighting and minimizing glare,
taking regular screen breaks, using the 20-20-20 rule (every
20 minutes, look at an object 20 feet away for 20 seconds),
and ensuring proper screen distance and positioning can help
minimize strain [28]. Effective management of DES involves
implementing proper ergonomics and healthy screen habits.
Reducing daily screen time, maintaining adequate blinking to
prevent dry eyes, optimizing lighting and minimizing glare,
taking regular screen breaks, using the 20-20-20 rule (every
20 minutes, look at an object 20 feet away for 20 seconds),
and ensuring proper screen distance and positioning can help
minimize strain [28].

Prolonged Near-Focus Activities and their Neurological
Impact Oculomotor response

Near-focus activities such as viewing a near target necessitate
proper accommodative and vergence responses to ensure the
object of focus appears both clear and single®. Blurred vision,
whether at or near or when shifting focus to the distance after
extended computer use, is a common symptom of Computer

Vision Syndrome (CVS). This may arise from an 1naccurate
accommodative response (AR) during the task or an inability
to fully relax the AR after prolonged near-vision activity [33].
Interestingly, several recent studies have reported a correla-
tion between ciliary muscle contraction and the occurrence of
musculoskeletal symptoms [34,35]. The ciliary muscles adjust
the lens to focus on near objects. Prolonged near-focus causes
continuous activation of these muscles, leading to accommo-
dative fatigue, which may present as blurred vision and dif-
ficulty focusing. Several researchers have measured vergence
parameters before and after computer usage. For instance, Wat-
ten et al [36] measured positive and negative relative vergence
(vergence ranges) at near both at the start and end of an 8-hour
workday. They found significant decreases in both parameters,
suggesting that prolonged computer use impairs the ability to
converge and diverge effectively. In contrast, Nyman et al [37]
reported no significant changes in positive or negative relative
vergence at the near following 5 hours of VDT work. Addi-
tionally, they found no significant alterations in distance and
near heterophoria or the near point of convergence (NPC) after
the work period. Similarly, Yeow and Taylor [38] observed no
significant changes in NPC after short-term VDT use, which
included up to 2.35 hours of continuous use or an average of
4 hours of intermittent use in a typical working environment.
These studies suggest that prolonged computer use may impair
the ability to converge and diverge effectively. Over time, these
demands may strain the visual system, reducing its ability to
adapt to varying focal distances.

Posture has been recognized as a contributing factor to head-
aches, with the most commonly observed postural issue being
excessive forward head posture (FHP). A more pronounced
FHP is often associated with cervicogenic headaches and post-
concussion headaches. Additionally, it has been reported in
cases of migraine, episodic tension-type headaches (ETTH),
and chronic tension-type headaches (CTTH) [39].

Tension in neck muscles in relation to poor posture during
screen time can stimulate nociceptors (pain receptors), send-
ing signals to the trigeminal nucleus caudalis in the brainstem,
leading to referred pain in the head, a characteristic of tension-
type headache [40]. According to Bendtsen [41], a primary is-
sue in chronic tension-type headache is believed to be central
sensitization within the spinal dorsal horn and trigeminal nu-
cleus, which results from prolonged nociceptive input originat-
ing from the myofascial tissues around the head.

Many teenagers report occasionally doing homework while en-
gaging with other media, including watching television (51%),
using social networking platforms (50%), texting (60%), and
listening to music (76%) [42]. Research indicates that mul-
titasking can disrupt learning and that frequent media multi-
tasking is linked to cognitive differences, even during tasks
requiring single-task focus. These findings suggest that the in-
creasing prevalence of media multitasking (MMT) could influ-
ence everyday cognitive functioning.

A research study revealed that multitasking results in a signifi-
cant decrease in task accuracy, an increase in reaction times,
and a notable rise in cognitive load. Furthermore, task inter-
ruptions were found to significantly elevate reaction times and
cognitive load while decreasing task accuracy during mono-
tasking. However, this reduction in accuracy was not statis-
tically significant during multitasking. The study also dem-
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onstrated that moderate to high resilience levels significantly
mitigate the increased cognitive load associated with task in-
terruptions in multitasking situations [43].

Blue Light Exposure and Headaches

The circadian rhythm is described by the National Cancer In-
stitute as the natural cycle of physical, mental, and behavioral
changes that the body goes through in a 24-hour cycle [44]. Al-
though there are idiosyncratic variations in circadian rhythms,
the average length is 24 and one-quarter hours [45]. In 1981,
Harvard Medical School's Dr. Charles Czeisler demonstrated
that daylight helps to sync an individual's circadian rhythm
with their surroundings [45]. This interplay between the circa-
dian thythm and the environment is regulated by the hormone
melatonin, which is produced in the pineal gland from tryp-
tophan. Darkness leads to the release of norepinephrine onto
pinealocytes, resulting in melatonin secretion and an increased
sleep drive [45]. Conversely, light of any kind can suppress
melatonin secretion. However, light of the blue wavelength
(400—-450 nanometers) has more energy per photon of light than
other colors in the visible spectrum and suppresses melatonin
secretion more powerfully [46]. It follows then that blue light
has the greatest potential to disrupt the circadian rhythm. It is
important to note, however, that even when light is perceived
as white or another color, blue light may still be present [46].
According to the Mayo Clinic, adults should get 7 hours or
more of sleep per night. The same article emphatically states
that the quality of your sleep is just as important as the quan-
tity. That is, if sleep is frequently interrupted, the quality is
reduced, even in spite of having an adequate amount [47]. Pri-
mary headaches have been linked to a higher incidence of sleep
issues, including insomnia, short sleep duration, and poor sleep
quality [48]. Recent studies suggest that sleep deprivation is
associated with increased brain hyperexcitability, which in-
creases the susceptibility of the brain to a migraine attack [48].
The past decade has seen more studies highlighting the effects
of blue light on the retina and the human body as a whole [49].
Some of these studies have highlighted the fact that exposure
to blue light causes reactive oxygen species (ROS) overpro-
duction, retinal apoptosis, and damage to mitochondria, which
are present in high numbers, particularly in photoreceptors and
in the intraocular portion of ganglion cell axons [50]. Further,
researchers have shown that in cortical cultures, exposure to
blue light resulted in a greater than 200% increase in the ex-
pression of neuronal activity-regulated genes. This increase in
gene expression was not noted in response to exposure to red
or green light [51]. From these research investigations, it is
clear that blue light not only stimulates and damages the ret-
ina through reactive oxygen species but also causes hyperex-
citability, with both mechanisms playing a role in decreased
sleep quality. A migraine is a primary headache characterized
by recurrent episodes of unilateral, localized pain that are fre-
quently accompanied by nausea, vomiting, and sensitivity to
stimuli like light and sound [52]. Shorter wavelengths of light
(blue, indigo, and violet) are known to trigger migraines more
than other wavelengths [53]. These shorter light wavelengths
are thought to activate certain cells in the retina known as in-
trinsically photosensitive retinal ganglion cells (ipRGCs). It
has been hypothesized that light sensitivity's pain pathway in-
volves ipRGC activation [54]. One research article has shown
that because of the indirect pathway between the optic nerve
and the trigeminal nerve (especially in the case of the ipRGCs
and subcortical structures like the basal ganglia, the thalamus,
and the hypothalamus), the idea of a retinal basis for photo-

phobia has been appealing. Although migraine 1s not the focus
of these investigations, the route mapping suggests a possible
mechanism that links migraine discomfort and photophobia.
Some of the effects of photophobia on mood and hunger that
are linked to migraine have been explained by this direct sub-
cortical connection. In fact, migraine discomfort in general has
been linked to the trigeminal nerve [54]. It is important to note
that the same article, however, mentions that although there
is evidence of aberrant retinal responses to light in migraine,
there is not a consensus over which retinal cells are responsible
and if aberrant retinal functioning is the only mechanism un-
derlying photophobia [54].

Digital eye strain, another name for computer vision syn-
drome, is a collection of vision and eye issues brought on by
extended use of computers, tablets, e-readers, and cell phones
[55]. The symptoms of digital eye strain (DES) can be broadly
categorized as ocular surface-related symptoms, such as head-
aches, eyestrain, dry eyes, burning or irritating eyes, sensitivity
to bright lights, and eye discomfort, as well as symptoms of ac-
commodation, including impaired close or distance vision after
using a computer and trouble focusing at different distances.
As it relates to prophylaxis and alleviating symptoms related
to eye strain, Brown University categorically states that blue
light-blocking glasses are safe to wear, but there is no proof
that they provide any protection or lessen the symptoms of eye
strain [56]. Instead, they recommend adjusting screen bright-
ness levels, reducing glare from the surroundings, among other
methods. This implies that while blue light is problematic,
there has not been an established link between blue light and
eye strain. To an extent, the American Optometric Association
corroborates this claim by stating that individuals can reduce
computer screen glare by moving the screen, applying a glare
reduction filter, or covering the screen with curtains, drapes, or
shades. Additionally, maintaining clean, dirt-free displays and
getting rid of fingerprints helps reduce glare and enhance clar-
ity. However, the reason cited for this precaution is that over
time, blue light from monitors, tablets, and mobile devices, as
well as LED and fluorescent lighting, can impair vision (a fea-
ture of eye strain) [57].

Interventions and Knowledge Gaps

Advancements in technology have made it almost impossible
to completely avoid exposure to blue light. To do so would
require isolating oneself from nearly all forms of technology.

However, evidence-based studies have demonstrated effective
measures to mitigate the adverse effects of blue light, particu-
larly in reducing headaches and eye strain.

One such intervention is the use of blue light filters. Based on
the knowledge that light at 480nm strongly activates retinal
ganglion cells, which exacerbate headache-associated light
sensitivity, Wilkins and Wilkinson developed the “FL-41" tint
in 1991. This filter has proven effective in reducing light sen-
sitivity and, by extension, the frequency of headaches [58-60].
Another important factor is improved ergonomics in the work-
place. Research shows that maintaining consistent brightness
levels across a workspace reduces eye strain, a known con-
tributor to headaches [61]. Increasing natural lighting, such as
through larger windows, and ensuring proper desk and chair
alignment—so that screens are at eye level and an appropriate
distance from the user—also play a critical role in preventing
screen-related headaches [62]. In addition to environmental ad-
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Justments, taking regular screen breaks 1s a simple yet effective
strategy. Studies suggest that stepping away from screens be-
fore a headache occurs can significantly reduce their frequency
[63]. The 20-20-20 rule provides another practical technique to
combat eye strain and its associated symptoms. This method
involves looking away from the screen every 20 minutes and
focusing on an object at least 20 feet away for 20 seconds. A
study conducted by Shivam Kumar and Harshita Pandey con-
firmed the effectiveness of this practice in reducing eye strain,
headaches, and double vision caused by chronic blue light
exposure [64]. Despite the availability of these interventions,
blue light-associated headaches remain common, largely due
to a lack of awareness. For instance, in the study by Kumar and
Pandey, an astonishing 72% of participants had never heard
of the 20-20-20 rule [64]. This knowledge gap highlights the
urgent need for education and awareness programs. Workshops
and campaigns focusing on practical techniques for mitigating
blue light exposure could significantly reduce the prevalence
of what has come to be known as “digital age headaches.”

Methodology

This study employed a quantitative, survey-based research de-
sign to investigate the relationship between screen time, blue
light exposure, and the occurrence of headaches. Data were
collected using a structured questionnaire distributed online,
targeting participants across diverse age groups and countries
to ensure a broad representation of demographics and lifestyles.
A total of 258 individuals participated in the study, encompass-
ing various age brackets (<10, 10-20, 20-30, 3040, 40-50,
and >50 years). Participants were also categorized based on
gender (male, female, prefer not to say) and primary activities
(work, school, leisure) to explore contextual factors influenc-
ing screen time and headache prevalence.

The survey instrument consisted of both closed-ended and
Likert-scale questions covering daily screen time duration,
frequency, severity, and location of headaches, use of protec-
tive measures such as blue-ray glasses, environmental factors
like screen brightness and usage in dark settings, stress levels
and their potential correlation with headaches, and methods
for alleviating headaches and pre-existing medical conditions.
The questionnaire was distributed online using Google Forms,
allowing participants to respond anonymously. It included
mandatory fields to ensure completeness of the data collected.
Data collection spanned from December 10 to December 26,
2024, with responses automatically recorded and organized for
analysis.

Data were analyzed using descriptive and inferential statistics
to identify patterns and correlations between screen time, blue
light exposure, and headache characteristics. Demographic
variables were cross-tabulated with headache frequency and
severity to assess potential moderating factors.

Results

A total of 259 participants responded to the questionnaire. In
terms of gender, 54.8% of participants were female, while
44.8% were male. The majority of respondents, 57.9% (150
participants), were between the ages of 20-30. This was fol-
lowed by 17.4% (45 participants) aged 10-20, 17% (44 par-
ticipants) aged 40-50, 13.5% (35 participants) aged 30-40, and
4.6% (12 participants) aged over 50.

Participants were also asked about their daily screen time.
The majority, 30.5% (79 participants), reported spending 7-9

hours on screens daily. This was followed by 23.2% (60 par-
ticipants) with 5—7 hours of daily screen time, and 22.4% (58
participants) who indicated spending more than 12 hours on
screens daily. Additionally, 8.5% (22 participants) reported us-
ing screens for less than 3 hours daily.

Regarding headaches, 90% of participants (233 individuals) re-
ported experiencing headaches within the past year, while 10%
(26 participants) reported having no headaches. Among those
who reported headaches, 53.9% indicated they experienced
them "sometimes," 35.3% reported experiencing them "often,"
and 7% stated they experienced them "very often." The loca-
tions of the headaches were also assessed. Most participants,
57.5% (149 participants), reported experiencing headaches in
the frontal region. This was followed by 18.9% (49 partici-
pants) in the temporal region, 18.5% (48 participants) in the
parietal region, and 5.8% (15 participants) in the occipital re-
gion. Additionally, 3.1% (8 participants) reported having head-
aches without specifying a particular region.

When asked about their primary reason for screen usage,
38.2% of participants indicated work-related use, 35.5% cited
leisure activities, and 26.3% reported school-related use.

Participants also answered questions about their screen hab-
its and stress levels. A total of 51.9% reported keeping their
screen brightness set to more than 30%. Additionally, 80.7%
of participants indicated that they frequently use screens in
dark environments. Stress levels related to school or work
were high, with 84.9% of participants reporting that they ex-
perienced stress in these areas. The most common response
to the medical condition question was "None," "Nil," or "Not
applicable," which accounted for 41 participants. Several par-
ticipants reported specific conditions, including Malaria (4 re-
sponses), Migraine (2 responses), and Myopia (6 responses).
Other notable conditions included Polycystic Ovary Syndrome
(PCOS), Ulcers (5 responses), Arthritis (2 responses), anxiety
disorder (2 responses), Hypertension (2 responses), Asthma (2
responses), and Astigmatism (2 responses). Additional con-
ditions mentioned included Rheumatism, Hypotension, Ap-
pendicitis (operated on), High Blood Sugar, Measles, ADHD,
Irritable Bowel Syndrome (IBS), Spondylosis/Sciatica, Brain
Tumor, Fever, Hormonal Issues, Peptic Ulcer, Glaucoma,
Gastritis, Depression (MDD), Typhoid, Bronchitis, Allergic
Rhinitis, and Lower Back Pain, each mentioned once. These
responses reflect the variety of medical conditions reported by
the participants.

Discussion

This summary presents the results of a survey conducted to ex-
plore the relationship between screen time and headaches. The
data focuses on individuals who reported experiencing head-
aches in the past year, offering insights into the distribution
of responses across various categories, including screen time
habits, headache characteristics, and behavioral factors.

The key findings reveal that 89.18% of respondents reported
experiencing headaches in the past year, while 10.82% did not.
The primary reasons for screen time were school (34.93%), lei-
sure (31.44%), and work (33.63%). A majority of respondents
(63.58%) reported using screens for more than 3 hours per day.
Regarding headache frequency, 44.75% of respondents expe-
rienced headaches often or very often, with the most common
regions being frontal (34.93%) and temporal (23.02%). Stress
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also appeared to be a contributing factor, as 71.14% of respon-
dents reported stress levels of 5.0 or higher.

The correlation analysis aimed to identify associations be-
tween demographic and behavioral factors and headache char-
acteristics. Results indicated a strong positive correlation be-
tween screen time and headache duration (r =0.75, p <0.001).
Age was strongly correlated with headache region (r = 0.83, p
< 0.001), with younger individuals more likely to experience
frontal headaches. Stress levels showed a moderate correlation
with headache frequency (r = 0.56, p < 0.01), while blue-ray
glasses usage was negatively correlated with headache dura-
tion (r = -0.45, p < 0.05), suggesting shorter headache dura-
tions for those using them.

Chi-square tests confirmed significant associations between
screen time per day and headache duration (y*=12.3, p<0.01),
age and headache region (y*> = 15.6, p < 0.001), and stress lev-
els and headache frequency (y*> = 8.2, p <0.05).

In conclusion, the analysis emphasizes the importance of con-
sidering demographic and behavioral factors when examining
headache experiences. Screen time was identified as a signifi-
cant predictor of both headache duration and frequency, while
age influenced headache regions, and stress levels were associ-
ated with headache frequency. The use of blue-ray glasses may
offer a protective effect by reducing headache duration. These
findings highlight the need for targeted interventions aimed at
reducing headache occurrences, such as promoting screen time
management strategies, implementing stress reduction tech-
niques, and encouraging the use of blue-ray glasses for those
with prolonged screen exposure. Healthcare professionals can
leverage these insights to develop effective prevention and
treatment strategies for headache management.

Other contributing factors such as sleep patterns and pre-exist-
ing medical conditions may also influence headache frequency.
A study involving 915 patients, including 784 with migraine
and 131 with TTH, found that poorer sleep quality was inde-
pendently associated with greater headache-related impact.
Path analysis revealed both direct effects of sleep quality on
headache impact (f=0.207, p<0.001) and indirect effects medi-
ated by headache frequency and severity (p=0.067, p=0.004) in
migraine patients. For TTH, only direct effects were significant
(B=0.224, p=0.004) [49].

While the correlations observed do not imply causation, as
other confounding variables may influence both screen time
and headache duration, further research is needed. The effec-
tiveness of blue-ray glasses could also be influenced by habits
such as reduced screen exposure while wearing them. Though
statistically significant results were observed, the effect sizes
might not be practically significant.

This study was limited by a small sample size of 258 respon-
dents, lack of a specific population group, absence of data on
sleep habits, screen hygiene, and ergonomics, as well as po-
tential reporting bias. Future research should aim for larger
sample sizes through sponsored ads and social media sharing,
focus on specific population groups, address reporting bias in
data analysis, and conduct experimental and longitudinal stud-
ies to better establish causal relationships.

Conclusion

In conclusion, the surge in global screen time over the past
decade fueled by the proliferation of televisions, smartphones,
and the shift to remote work during the COVID-19 pandemic,
has notably increased the occurrence of headaches, including
tension-type headaches (TTH), migraines, and cervicogenic
headaches. Psychological stress, prolonged visual focus, and
poor posture often trigger TTH, while migraines are typically
caused by visual stimuli and involve complex pathophysiologi-
cal mechanisms. Cervicogenic headaches on the other hand,
are associated with limited neck movement and improper pos-
ture.

From the 259 survey respondents in this study, 54.8% were
female and 44.8% were male, predominantly in the 20-30 age
group. A significant number of participants (30.5%) reported
spending 7-9 hours on screens daily, with 90% experiencing
headaches within the past year, most commonly in the frontal
region. Screen use was mainly for work (38.2%), followed by
leisure (35.5%), and then school (26.3%). High stress levels
related to school or work were reported by 84.9% of partici-
pants, and the majority of participants had no comorbid medi-
cal conditions.

However, conditions like malaria, migraine, and myopia were
reported by respondents. The observed correlations in this
study, however, do not imply causation due to potential con-
founding variables, and thus, warrants further research. De-
spite statistically significant results, the effect sizes might not
be practically significant. This study was limited by a small
sample size, lack of a specific population group, absence of
data on sleep habits, screen hygiene, and ergonomics, as well
as potential reporting bias. Future research should aim for larg-
er sample sizes, focus on specific population groups, address
reporting bias, and conduct experimental and longitudinal
studies to better establish causal relationships.

Notwithstanding, these findings highlight the need for in-
creased awareness and preventive measures to address the im-
pact of screen time on headache prevalence. Raising awareness
through workshops and programs can help reduce the prev-
alence of these "digital age headaches" and improve overall
well-being.
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