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Abstract: Dry Eye Disease (DED) has emerged as a major public health concern in the digital age, with increasing prevalence across all
age groups, particularly among individuals engaged in prolonged screen-based activities and indoor lifestyles. This chapter explores the
multifactorial nature of DED, emphasizing how reduced blink rates, meibomian gland dysfunction, and environmental stressors in modern
life contribute to its pathogenesis. Key diagnostic strategies, including history taking, validated symptom questionnaires, and clinical tests
such as TBUT, Schirmer’s test, and ocular surface staining, are outlined. Management approaches, ranging from behavioural
modifications and environmental adjustments to lubricants, lid therapies, and advanced interventions, are discussed in detail. The vital
role of optometrists in early detection, patient education, and public awareness is highlighted, underscoring their pivotal position in
mitigating the impact of DED in the digital era. By addressing both symptoms and root causes, optometrists help preserve visual comfort,
productivity, and quality of life in an increasingly screen-dominated world.
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1. Overview The Role of Optometrists
e Why optometrists are at the frontline of DED care.
o  Why dry eye disease (DED) has become so common. + Counseling and follow-up are key.

o Impact of technology: screens, air-conditioned  * Advocating for better workplace ergonomics.
environments, lifestyle.

e Why optometrists must address this rising issue. Conclusion
e The need for awareness & early intervention.
What is Dry Eye Disease? o Acall to action for practitioners & the public.
o Definition (TFOS DEWS II: loss of homeostasis of the ]
tear film). 1. Introduction

o Types: aqueous-deficient & evaporative.
« Symptoms: burning, gritty feeling, blurred vision, eye  In the fast-evolving digital age, our eyes have become silent

fatigue. victims of modern lifestyles. The once-occasional complaints

of eye discomfort and fatigue have now become everyday

The Digital Era and Dry Eye struggles for millions, giving rise to what is widely
o Increased screen time — decreased blink rate &  recognized as one of the most common ocular surface
incomplete blinking. disorders of our time — Dry Eye Disease (DED). No longer

+  Work-from-home & prolonged indoor environments. confined to older adults, DED is now increasingly diagnosed
« Environmental factors: AC, low humidity. in young professionals, students, and even children, reflecting
« How digital habits worsen DED. a concerning shift in its epidemiology. This growing
prevalence underscores a profound connection between our

Identifying and Diagnosing Dry Eye habits, environments, and ocular health, making DED a true

o History taking: symptom questionnaires (OSDI, SPEED). hallmark of the digital era.
o Basic clinical tests:

o TBUT (tear break-up time) At the heart of this phenomenon lies the pervasive influence

o Schirmer’s test of technology. Prolonged screen use, whether on computers,

o Staining (fluorescein, lissamine green) smartphones, or tablets, has dramatically altered visual

o Lid margin & meibomian gland assessment. behavior — reducing blink frequency and completeness,
leading to excessive tear evaporation and ocular surface

Management and Prevention instability. Alongside this, the preference for climate-
« Patient education & lifestyle changes: controlled indoor settings, characterized by low humidity and
o 20-20-20 rule for screen use. continuous air conditioning, further aggravates tear film

o Conscious blinking exercises. disruption. Sedentary lifestyles, reduced outdoor activity, and

o Humidifiers & reducing AC exposure. inadequate hydration compound these effects, creating

o Artificial tears & lubricants. conditions ripe for the development and persistence of dry eye

e Managing meibomian gland dysfunction (warm symptoms.
compresses, lid hygiene).
o Advanced treatments: punctal plugs, prescription meds. For optometrists, this trend presents a pressing challenge and
a vital opportunity. Dry Eye Disease is not merely a minor

irritation — it is a chronic, multifactorial disorder that can
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severely impact visual function, workplace productivity, and
overall quality of life. Left unaddressed, it risks diminishing
patient satisfaction and ocular health outcomes. As primary
eye care providers, optometrists are uniquely positioned to
identify, manage, and educate patients about DED, offering
evidence-based interventions and lifestyle guidance tailored
to the demands of modern life.

Understanding why DED has become so common, how
technological and environmental factors exacerbate its
impact, and why proactive optometric care is essential forms
the foundation of this chapter. By addressing this rising issue,
we can help restore ocular comfort and preserve visual well-
being in a world where screens and artificial environments are
here to stay.

What is Dry Eye Disease?

Dry Eye Disease (DED) is a chronic, multifactorial
disorder of the ocular surface that results in a loss of
homeostasis of the tear film and is accompanied by ocular
symptoms that can significantly impair daily functioning and
quality of life. According to the Tear Film & Ocular Surface
Society’s DEWS 1I report, DED arises when the delicate
balance of tear production, distribution, and evaporation is
disrupted, leading to instability and inflammation of the tear
film. This disturbance compromises the health of the ocular
surface, reduces visual clarity, and causes persistent
discomfort.

Clinically, Dry Eye Disease is broadly classified into two

overlapping types:

e Aqueous-deficient dry eye, which results from
inadequate tear production by the lacrimal glands, leading
to insufficient tear volume.

« Evaporative dry eye, which occurs when the rate of tear
evaporation is abnormally high — often due to meibomian
gland dysfunction (MGD) — despite normal tear
production.

In practice, many patients present with a combination of both
mechanisms, highlighting the complex and interdependent
nature of tear film physiology.

The symptoms of DED are as diverse as they are disruptive.
Patients often describe a burning or stinging sensation, a
gritty or foreign body feeling, or ocular dryness that
worsens as the day progresses. Other common complaints
include intermittent blurred vision, eye fatigue, redness,
and difficulty performing visually demanding tasks,
especially during prolonged screen use or in air-conditioned
environments. These symptoms can fluctuate in severity and
are often disproportionate to clinical findings, making patient-
centered history and symptom assessment essential.

By understanding Dry Eye Disease as more than a simple lack
of tears — but rather as a dynamic disorder of tear film
homeostasis — optometrists can better appreciate its impact
and tailor management strategies to address both the signs and
the subjective burden carried by the patient. Recognizing the
underlying type, acknowledging its multifactorial origins, and
addressing the unique symptomatology form the cornerstone
of effective care in the digital era.

The Digital Era and Dry Eye

The digital revolution has transformed the way we work,
learn, and interact — but it has also introduced a profound
strain on ocular health. As screens have become indispensable
in daily life, Dry Eye Disease (DED) has emerged as one of
the most common and debilitating consequences of our
increasing dependence on digital technology. Understanding
the unique ways in which modern habits and environments
exacerbate DED is essential for providing effective care in
today’s context.

One of the most significant contributors to digital-era dry eye
is prolonged screen use. Whether working at a computer,
scrolling on a smartphone, or reading on a tablet, extended
near-vision tasks alter natural blink patterns. Research has
shown that both the blink rate decreases and incomplete
blinks become more frequent during sustained screen use,
leading to greater tear film instability and accelerated
evaporation. This phenomenon is compounded by the
tendency to maintain a wide gaze and reduced awareness of
discomfort while focused on digital content, allowing
subclinical symptoms to progress unnoticed.

The environments in which digital tasks are performed often
amplify these effects. Air-conditioned offices, heated
indoor spaces, and low-humidity environments create
conditions that dry the ocular surface more rapidly. Many
modern workplaces and homes rely heavily on artificial
climate control, exposing individuals to continuous airflow
that strips away the protective tear film. For those working
remotely, these environmental stressors are frequently
combined with even longer screen hours, creating a cycle of
ocular surface stress that perpetuates and intensifies
symptoms.

Beyond physical factors, the sedentary and indoor lifestyle
associated with digital technology also plays a role. Reduced
outdoor activity not only affects general health but also
deprives the eyes of the restorative benefits of natural light
and a more humid environment. Poor hydration, irregular
sleep, and dietary deficiencies — often seen in busy, digitally
connected individuals — further undermine ocular surface
homeostasis.

Together, these habits and environments define what has been
termed “digital eye strain” or “computer vision
syndrome,” of which dry eye is a central component. Patients
may not initially recognize that their visual discomfort is
related to technology use, underscoring the importance of
proactive inquiry and education by optometrists.

By appreciating the ways in which the digital era exacerbates
Dry Eye Disease, practitioners can help patients modify their
behaviours and environments, reducing risk and improving
both comfort and visual performance. In this way, addressing
dry eye in the context of modern technology use is not merely
a matter of symptom relief — it is a crucial step toward
preserving ocular health and enhancing quality of life in an
increasingly digital world.

Identifying and Diagnosing Dry Eye

Accurate identification and diagnosis of Dry Eye Disease
(DED) is the cornerstone of effective management. Yet,
because of its multifactorial nature and the often-subjective
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nature of its symptoms, DED can be underdiagnosed or
misattributed to other causes. For optometrists, adopting a
systematic, patient-centred approach is essential to uncover
the full extent of the disease and its impact on quality of life.

The first and most important step in diagnosing DED is a
thorough patient history. Many patients will not
spontaneously describe “dryness” but instead report vague
symptoms such as burning, irritation, gritty sensation,
fluctuating vision, or a feeling of tired eyes, especially during
prolonged screen use or in air-conditioned environments.
Direct, open-ended questions about daily visual demands,
workplace conditions, and habits such as contact lens wear,
systemic medications, and general health (including
autoimmune disease or diabetes) can reveal underlying risk
factors. Symptom questionnaires like the Ocular Surface
Disease Index (OSDI) or Standard Patient Evaluation of
Eye Dryness (SPEED) provide a structured and validated
way to assess symptom severity and impact on daily life.

Following the history, a focused clinical examination is
performed to assess tear film stability, quantity, and ocular
surface health. Common and informative tests include:

e Tear Break-Up Time (TBUT): A short TBUT (usually
<10 seconds) indicates tear film instability, often seen in
evaporative dry eye.

e Schirmer’s Test: Measures tear production by the
lacrimal glands, helping to identify aqueous-deficient dry
eye.

e Ocular Surface Staining: Application of vital dyes such
as fluorescein, lissamine green, or rose bengal highlights
areas of epithelial damage and conjunctival compromise.

e Meibomian Gland Assessment: Observation of the lid
margins, meibum quality, and gland expressibility is
essential to detect meibomian gland dysfunction, a leading
cause of evaporative dry eye.

Other signs to note include lid irregularities, conjunctival
hyperemia, reduced tear meniscus height, and signs of
inflammation. Diagnostic technology, such as non-invasive
TBUT, meibography, or osmolarity testing, can further refine
assessment where available.

It is equally important to recognize that clinical signs and
subjective symptoms do not always correlate. Some patients
may report severe discomfort despite minimal findings, while
others may show significant ocular surface damage yet
remain relatively asymptomatic. This disconnect underscores
the need to treat each patient holistically, combining objective
measurements with a careful understanding of their individual
experience and lifestyle demands.

By taking a systematic and empathetic approach to
identifying and diagnosing DED, optometrists can ensure that
no aspect of the disease is overlooked. Early recognition not
only alleviates symptoms but also helps prevent progression
to more severe ocular surface disease, enabling patients to
maintain visual comfort and productivity in today’s
demanding digital world.

Management and Prevention of Dry Eye in the Digital Era
Managing Dry Eye Disease (DED) effectively requires a
comprehensive, patient-centered approach that not only

addresses symptoms but also targets the underlying causes
and lifestyle factors unique to each individual. In the digital
era, prevention and proactive care are just as important as
treatment, given the pervasive nature of risk factors such as
prolonged screen use and artificial environments.

At the heart of management lies patient education,
empowering individuals to understand how their habits
contribute to ocular surface stress and what changes can
alleviate it. Simple behavioural modifications often form the
first line of defense. The widely recommended 20-20-20
rule—taking a 20-second break to look at something 20 feet
away every 20 minutes—helps reduce accommodative strain
and encourages blinking during screen use. Patients should
also be advised to consciously practice complete blinking,
especially when working on computers, as incomplete
blinking contributes significantly to tear film instability.

Environmental adjustments can also make a meaningful
difference. Using a humidifier at home or at work, reducing
direct exposure to air vents, and avoiding excessive use of air
conditioning or heating help maintain ocular surface
hydration. Patients should be reminded to stay well-hydrated,
maintain a balanced diet rich in omega-3 fatty acids, and,
where possible, spend more time outdoors in natural light and
humidity.

For symptomatic relief, lubricating eye drops (artificial
tears) remain a cornerstone of therapy. Preservative-free
formulations are preferable for frequent use, as preservatives
can exacerbate ocular surface irritation over time. Patients
with meibomian gland dysfunction (MGD), a leading cause
of evaporative dry eye, benefit greatly from warm
compresses, lid hygiene routines, and gentle gland
massage to restore the lipid layer of the tear film.

In more persistent or severe cases, advanced therapies may be

necessary. These include:

e Topical anti-inflammatory medications (such as
cyclosporine or lifitegrast) to reduce ocular surface
inflammation.

e Punctal plugs to conserve tears by blocking outflow
through the lacrimal drainage system.

o Lipid-based or gel artificial tears for enhanced tear film
stability.

For contact lens wearers, practitioners should recommend
materials and replacement schedules that minimize
dryness and educate on proper hygiene and wearing time. In
some cases, switching to daily disposable lenses or even
suspending lens wear during acute exacerbations may be
appropriate.

Importantly, prevention and management should be framed as
an ongoing process rather than a one-time fix. Regular follow-
up visits allow optometrists to reassess symptoms, adjust
treatment plans, and reinforce adherence to recommended
lifestyle changes.

Ultimately, the goal of DED management is to restore and
preserve ocular comfort, visual clarity, and quality of life,
even in the face of modern challenges. By addressing both the
environmental and behavioural contributors of dry eye,
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optometrists can help their patients maintain healthy,
comfortable vision in an increasingly digital world.

The Role of Optometrists in Addressing Dry Eye Disease
As the primary guardians of ocular health, optometrists
occupy a pivotal position in combating the growing burden of
Dry Eye Disease (DED) in the digital age. With their unique
expertise in both the functional and structural aspects of
vision, optometrists are ideally equipped to identify, manage,
and educate patients about this pervasive condition—often
long before it causes irreversible ocular surface damage or
significantly impairs quality of life.

One of the most critical contributions optometrists make is in
early detection. Many patients adapt to mild-to-moderate dry
eye symptoms, dismissing them as transient irritation or
“normal” consequences of screen use. Without proactive
inquiry, these patients risk enduring chronic discomfort or
developing complications such as keratopathy, recurrent
infections, or reduced visual acuity. By systematically
screening for DED during routine eye examinations—
especially in high-risk groups such as office workers,
students, contact lens users, and postmenopausal women—
optometrists can intervene early and prevent progression.

Optometrists also serve as educators, helping patients
understand the link between modern lifestyles and ocular
surface health. Counselling on the importance of regular
breaks during screen use, conscious blinking, environmental
modifications, and proper hydration empowers patients to
take an active role in managing their own eye health.
Optometrists’ ability to explain complex physiological
processes in clear, relatable terms fosters trust and improves
adherence to treatment plans.

In addition to managing the symptomatic and environmental
aspects of DED, optometrists play an important role in
identifying systemic contributors and coordinating
multidisciplinary care. Autoimmune conditions, hormonal
imbalances, and certain medications can exacerbate or mimic
dry eye symptoms. Recognizing these associations enables
timely referrals to appropriate medical specialists and ensures
comprehensive care.

Equally important is the role of optometrists in advancing
public awareness of DED. Through community outreach,
workplace wellness initiatives, and school-based vision
programs, optometrists can raise awareness of the impact of
digital eye strain and promote preventative strategies that
benefit entire populations.

In essence, the optometrist’s role extends beyond alleviating
ocular discomfort; it encompasses protecting visual function,
enhancing daily productivity, and improving overall well-
being in a world where technology is both indispensable and
unavoidable. By embracing this role with diligence and
compassion, optometrists can significantly mitigate the
impact of Dry Eye Disease and reaffirm their indispensable
place in modern healthcare.

2. Conclusion

Dry Eye Disease has rightfully earned recognition as one of
the defining ocular health challenges of the digital era. No
longer a condition confined to older adults, it has become a
pervasive and often underappreciated burden among young,
digitally connected populations across the world. Its
multifactorial nature — intertwined with behavioural habits,
environmental exposures, and systemic health — makes it a
condition that requires not only medical management but also
a broader shift in awareness and lifestyle.

The rise of DED serves as a stark reminder that the human
visual system, exquisitely adapted over millennia to natural
environments, is ill-suited to the demands of prolonged screen
use and artificial indoor settings. Left unaddressed, dry eye
symptoms can erode visual comfort, hinder productivity, and
diminish the simple pleasure of clear, comfortable sight —
ultimately affecting both personal and professional lives.

Optometrists, as accessible and trusted eye care professionals,
have a profound responsibility and opportunity to confront
this modern epidemic. By embracing a proactive, patient-
centered approach that combines evidence-based
interventions with empathetic education, optometrists can
guide individuals toward healthier visual habits and
environments, restore ocular surface health, and improve
quality of life.

In the years to come, as digital technology becomes ever more
deeply woven into daily life, the role of optometrists in
mitigating its ocular consequences will only grow in
importance. Addressing Dry Eye Disease today is not merely
about treating symptoms — it is about safeguarding vision,
well-being, and the human connection to a world that
demands more from our eyes than ever before.

By rising to this challenge, optometrists reaffirm their critical
place at the intersection of healthcare and modern living —
ensuring that even in a world defined by screens, the gift of
comfortable, clear vision remains within reach for all.

3. Key Messages

1) Dry Eye Disease (DED) is a growing challenge of
modern life.

The widespread use of digital devices and technology has led

to a noticeable rise in dry eye symptoms, even among younger

and otherwise healthy individuals. Prolonged screen time,

reduced blinking, and indoor environments have made DED

a hallmark of the digital age.

2) Our habits and environments profoundly affect
ocular health.

Factors like air conditioning, sedentary indoor lifestyles, and

inadequate hydration contribute significantly to tear film

instability and ocular surface stress, highlighting the need for

lifestyle awareness and environmental adjustments.

3) Optometrists play a vital role in early detection and
education.

DED can often go unnoticed or misattributed by patients.

Optometrists, as primary eye care providers, are uniquely
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positioned to identify the condition early, educate patients
about preventive strategies, and offer tailored, evidence-
based care.

4) Management should be holistic and patient-centered.
Successful care of DED requires more than eye drops — it
involves understanding each patient’s unique visual demands,
lifestyle, and expectations, and providing guidance that
empowers them to protect their own eye health.

5) The future holds promise through innovation and
empathy.

Emerging technologies like artificial intelligence and tele-

optometry will help clinicians deliver more precise and

accessible care, but the human connection — compassion,

understanding, and trust — will remain at the heart of

effective dry eye management.

Table 1: Common Symptoms of Dry Eye Disease

Symptom Description
Burning/stinging | Sensation of heat or irritation in the eyes
Grittiness Feeling of sand or foreign body in the eye
Fluctuating Blurred or unstable vision, especially with
vision screens
Redness Mild conjunctival injection
Eye fatigue Tiredness after reading or computer work

Table 2: Types of Dry Eye Disease

Type Primary Cause
Aqueous-deficient | Reduced lacrimal gland tear production
Evaporative Increased tear evaporation due to MGD
Mixed mechanism Combination of both

Flowchart: Approach to Diagnosing Dry Eye Disease

Patient presents with ocular discomfort

Detailed history & validated éuestionnajre (OSDI, SPEED)
Slit lamp exam & tjéar film assessment

Perform TBUT, Schirmer’s tijst, staining, MGD evaluation

Classify DED type (aqueous, evaporative, mixed)

Tailor management accordingly

Figure: Factors Contributing to Dry Eye in the Digital Era
o Decreased blink rate

o Incomplete blinking

o Air conditioning & low humidity

o Long screen exposure

o Indoor sedentary lifestyle

The Role of AI and Future Directions in Managing Dry Eye
Disease

As healthcare enters an era defined by digital innovation,
artificial intelligence (AI) is beginning to reshape the way
clinicians understand, diagnose, and manage Dry Eye Disease
(DED). The intersection of Al and ocular surface health offers
exciting possibilities for improving patient outcomes and
addressing the growing burden of DED in our increasingly
screen-centric world.

One of the most promising contributions of Al lies in its
ability to enhance diagnostic precision. Traditionally,
diagnosing DED has relied on subjective symptom reporting
and clinical tests that can vary in reliability and
reproducibility. Emerging Al-driven tools are now able to
analyze high-resolution images of the ocular surface, tear
film, and meibomian glands with remarkable accuracy.
Machine learning algorithms trained on thousands of cases
can detect subtle patterns of staining, gland dropout, and tear
film instability that may escape the human eye. Such systems
could help standardize diagnosis, reduce inter-clinician
variability, and even predict which patients are at risk of
progression before symptoms become severe.

Al also holds potential in personalized treatment planning.
By integrating large datasets of clinical findings, patient-
reported outcomes, environmental exposures, and even
genetic markers, Al models can recommend individualized
management plans that optimize both efficacy and adherence.
This level of tailored care is particularly valuable in DED,
where each patient’s disease profile and lifestyle factors can
differ widely.

Another area where Al is making inroads is in remote
monitoring and tele-optometry. With wearable devices and
smartphone applications capable of measuring blink rates,
screen time, and even tear film dynamics, Al-enabled
platforms can track patient behaviour and symptoms over
time. Such systems could alert both patients and providers to
early signs of deterioration and reinforce compliance with
preventive strategies. For patients in underserved or remote
areas, tele-optometry powered by Al can increase access to
timely care without the need for frequent in-person visits.

Looking further ahead, advances in predictive analytics and
big data could help public health professionals anticipate
trends in DED prevalence, identify high-risk populations, and
design more effective prevention campaigns. Al-driven
research could uncover novel therapeutic targets and refine
our understanding of how environmental and behavioural
factors interact with ocular physiology.

However, as with all technological advances, integrating Al
into DED management must be approached thoughtfully.
Clinicians must ensure that these tools augment — not replace
— the human connection and clinical judgment that are at the
heart of optometric care. Patients, too, must be educated on
the role of Al, so that trust and transparency remain central to
the therapeutic relationship.

In sum, the advent of Al offers an unprecedented opportunity
to enhance how we care for patients with Dry Eye Disease.
By combining the precision of artificial intelligence with the
empathy and insight of human clinicians, we can envision a
future where DED is not only more manageable but also less
disruptive to patients’ lives. As optometrists embrace these
innovations, they continue to affirm their role as leaders in
adapting to and shaping the future of eye care in the digital
era.
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