
R E V I E W

The Relationship Between Dry Eye Disease and 
Digital Screen Use

Zaina Al-Mohtaseb1 

Scott Schachter2 

Bridgitte Shen Lee3 

Jaclyn Garlich 4 

William Trattler5

1Department of Ophthalmology, Cullen 
Eye Institute, Baylor College of Medicine, 
Houston, TX, USA; 2Presbyopia and 
Ocular Surface Disease, Allergan, an 
AbbVie Company, Irvine, CA, USA; 
3Vision Optique, Houston, TX, USA; 
4Envision Optometry, Boston, MA, USA; 
5Center for Excellence in Eye Care, 
Miami, FL, USA 

Abstract: Dry eye disease is characterized by tear film instability that can result in ocular 
surface damage. Patients with dry eye disease may experience ocular pain/discomfort and visual 
disturbances that may negatively impact quality of life. Increased use of digital screens for work, 
communication, and entertainment, especially during times of pandemic, may contribute to dry 
eye. Extensive cross-sectional studies have shown that digital screen use duration is associated 
with an increased risk of severe symptoms and clinical diagnosis of dry eye disease in adults. 
Smartphone use duration has also been found to be greater in school-age children with dry eye 
disease than in those without dry eye disease. A commonly accepted hypothesis for the relation-
ship between digital screen use and dry eye disease is that digital screen use changes blinking 
dynamics, leading to ocular dryness. This review describes evidence that digital screen use is 
associated with dry eye disease, that digital device use alters blinking dynamics, and that dry eye 
affects mental health and work productivity in digital screen users. Helpful prevention and 
management strategies for dry eye disease exist for those who use digital screens. 
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Introduction
Dry eye disease (DED) is a disease of the ocular surface, characterized by tear film 
instability and inflammation, which can potentially damage the ocular surface.1 

Estimates of the prevalence of dry eye in the population range widely from 5% to 
50%, which is likely due in part to varying definitions of DED.2 Symptoms of dry eye 
vary in severity between individuals and can include ocular discomfort, pain, fatigue, 
and visual disturbances, such as fluctuating and blurry vision.1,3,4 The discomfort and 
pain from dry eye is thought to have a negative impact on quality of life and may affect 
mental health.2,5,6 Visual disturbances and discomfort may interfere with activities such 
as reading and driving.2,7,8 Furthermore, dry eye may affect work productivity, which 
has ramifications for personal success and the economy.9,10

Given the potentially negative impact of dry eye, it is important to understand the 
factors that contribute to its development. The etiology of dry eye can be difficult to 
determine because dry eye can be related to a number of different factors. Commonly 
accepted risk factors for DED include intrinsic factors such as increasing age, female gen-
der, ocular diseases, and certain underlying systemic and autoimmune diseases.2 

Extrinsic risk factors for DED may include contact lens wear, environmental conditions 
(eg, low humidity or airflow on the eye), topical or systemic medications, lack of 
hygienic practices for eyelids and eyelashes, eye beauty trends, and eye cosmetic product 
ingredients and applications.2,11,12
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One increasingly common extrinsic risk factor for dry eye 
is digital screen use (eg, computer, laptop, tablet, and smart-
phone use), which is thought to contribute to its development 
by affecting blinking dynamics.2,13 According to a meta- 
analysis, the estimated prevalence of DED in workers who 
use digital screens ranged from 9.5% to 87.5%.14 Digital 
screen use is particularly relevant in the present era because 
of the common use of personal computers and 
smartphones.13,15,16 As an example, a recent study of 9- to 10- 
year-old children (N=11,875) found that children used screens 
(for TV, video, video-game playing, texting, chatting, and 
social media) for an average of 3.8 hours per day and almost 
all children reported using screens daily.17 The COVID-19 
pandemic increased the extent to which individuals use digital 
screens because of the need to stay at home and the incentive 
to work, learn, and socialize remotely.16,18–22 For many indi-
viduals, in-person school and meetings were closed or can-
celled and replaced with virtual learning and events.16,23–25 In 
a large survey in France during containment for the pandemic, 
64% of respondents (N=11,391) reported an increase in screen 
use.26 Similarly, over 60% of respondents to a survey in 
Canada (N=4524) reported increased Internet use during the 
pandemic, and 24% of men and 16% of women reported 
increased video-game use.27 In a survey of 4- to 17-year-olds 
in Germany (N=1717), total recreational screen time (TV 
watching, Internet usage, and gaming) was reported to 
increase by 61.2 minutes per day.21 This increase in screen 
use may lead to increased dry eye symptoms.18,28 In this 
review, we focus on the relationship between dry eye and 
digital screen use, describe factors that may account for the 
relationship, and discuss helpful prevention and management 
strategies for dry eye in those who use digital screens.

Methods
A MEDLINE/PubMed database search was conducted to 
review the literature on the topic of DED as it relates to 
digital screen use. We included articles from all years. Key 
search terms used were “dry eye,” “visual display,” 
“blink,” “digital screen,” and “screen use” in various 
combinations. Articles were reviewed and included for 
a narrative review if the information was pertinent to 
discussing the association between dry eye and digital 
screen use, the association between dry eye and blinking 
dynamics, the impact of dry eye on quality of life of digital 
screen users, or preventative strategy for dry eye in digital 
screen users. References within articles were also 
reviewed for inclusion.

Relationship Between Digital 
Screen Use and Dry Eye Disease
Several large cross-sectional studies have demonstrated 
a relationship between digital screen use and dry eye 
(Table 1). In a large study of office workers (N=3549), 
severe symptoms of dry eye were more prevalent among 
those who used digital screens for >4 hours per day (odds 
ratio [OR]=1.83).29 However, no significant relationship 
was found between duration of screen work and clinically 
diagnosed DED in this study.29 Notably, the position of the 
screen relative to the individual’s eyes and use of a glare 
filter on the screen were not found to affect the risk of 
severe symptoms of dry eye or clinically diagnosed 
DED.29 Similarly, a large study using crowdsourcing data 
(N=4454) found an association between >8 hours of screen 
use per day and symptomatic dry eye (Ocular Surface 
Disease Index [OSDI] total score ≥13) compared to <4 
hours per day.30 Evidence also supports a relationship 
between duration of digital screen use and diagnosed 
DED.31–34 The OSAKA study (N=561) demonstrated that 
office workers who used digital screens for >8 hours 
per day had a higher risk of definite or probable DED 
(OR=1.94).31 Furthermore, the JPHC-NEXT study 
(N=102,582) found that greater digital screen use was 
associated with a higher risk of clinically diagnosed 
DED (OR=1.18 for each 1 hour/day increment) and severe 
symptoms of dry eye (OR=1.11 for men and OR=1.12 for 
women for each 1 hour/day increment).32 When risk fac-
tors for aqueous deficient DED and evaporative DED were 
examined among a group of 1125 individuals, greater 
digital screen exposure was found to be a predictor of 
evaporative DED.34 Although a relationship between 
screen use and diagnosed DED has been found, this rela-
tionship was not found when only individuals who had 
symptomatic dry eye were examined (OSDI total score 
>13; n=2395).30 Overall, these findings established 
a relationship between DED and digital screen use.

The association between digital screen use and DED has 
also been found in school-age children, specifically smart-
phone use. Among a group of 288 children in Korea (age 
range=10–12 years), the prevalence of smartphone use was 
higher among children with DED (71.4%) than among 
children without DED (50%).35 Furthermore, the daily 
duration of smartphone use (OR=1.86) and total daily dura-
tion of digital screen use (OR=1.82) were associated with 
an increased risk of DED. In contrast, daily duration of 
computer or television use was not found to be associated 
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with DED.35 These findings were confirmed in a larger 
study of children in Korea (N=916; age range=7–12). In 
this study, the prevalence of smartphone use was higher in 
children with DED (96.7%) than in children without DED 
(55.4%).36 In addition, the mean daily duration of smart-
phone and computer use was higher in the DED group (3.18 
hours and 1.10 hours, respectively) than in the non-DED 
group (0.62 hours and 0.76 hours, respectively).36 In 
a multivariate analysis, the duration of smartphone use 
(but not the duration of computer or television use) was 
predictive of DED.36 When the children with DED ceased 
smartphone use for four weeks, all children showed 
improvement of DED as measured by superficial punctate 
epithelial erosions, tear breakup time, and OSDI score, 
which suggests lifestyle modifications can help to improve 
DED in some young digital screen users.36

Relationship Between Digital 
Screen Use and Ocular Surface 
Measures
Several studies have assessed the relationship between 
digital screen use and ocular surface metrics, including 
tear breakup time, tear volume (eg, tear meniscus height 
and Schirmer score), and tear film lipid layer status.

A small study by Cardona et al found several changes 
in the tear film after 20 minutes of video-game playing on 
a computer screen in 25 healthy young adults.37 Tear 
meniscus height decreased, tear breakup time decreased, 
the tear breakup area increased, and the interference pat-
terns of the lipid layer changed following video-game 
playing.37 A later study examined changes in tear film 
over the course of a workday (ie, at 8 am and 5 pm) in 
a group who worked approximately 8 hours per day on 

Table 1 Studies Investigating the Relationship Between Digital Screen Use and Symptoms of Dry Eye or Dry Eye Disease

Reference Sample Finding

Hikichi et al, 199577 New outpatients at eye centers 
(N=2127; age range=10–92 years)

133 (6%) individuals used digital screens. The prevalence of DED was higher 
among those who used digital screens (30/133; 23%).

Uchino et al, 200829 Office workers (N=3549) Severe symptoms of dry eye were more prevalent among those who used digital 
screens for >4 hours per day (OR=1.83).

Uchino et al, 201331 Office workers (N=561) Those who used digital screens for >8 hours per day had a higher risk of definite 
or probable DED (OR=1.94).

Moon et al, 201435 Children (N=288; age range=10–12 

years)

Prevalence of smartphone use was higher among children with DED (71.4% vs 

50%). Daily duration of smartphone use (OR=1.86) and total daily duration of 

digital screen use (OR=1.82) were associated with an increased risk of DED.

Kawashima et al, 

20154

Office workers (N=369) Duration of digital screen use was longer in those with DED (6.5 hours vs 6.0 

hours).

Moon et al, 201636 Children (N=916; age range=7–12) Prevalence of smartphone use was higher in the DED group than the non-DED 

group (96.7% vs 55.4%). Daily duration of smartphone and computer use were 
higher in the DED group (3.18 hours and 1.10 hours) than in the non-DED group 

(0.62 hours and 0.76 hours).

Hanyuda et al 202032 Adults (N=102,582) Greater digital screen use was associated with a higher risk of clinically diagnosed 

DED (OR=1.18 for men and OR=1.18 for women for each 1 hour/day increment) 

and severe symptoms of dry eye (OR=1.11 for men and OR=1.12 for women for 
each 1 h/day increment).

Inomata et al 202030 Adults (N=4454) Greater than 8 hours per day of screen exposure was associated with 
symptomatic dry eye (OSDI total score ≥13; OR=1.55) compared to less than 4 

hours.

Wang et al 202133 Individuals ≥16 years of age (N=322) Greater digital screen time per day was a risk factor for DED (OR=1.14).

Wolffsohn et al 202134 Adults and children (N=1125) Digital screen time per day was a risk factor for DED (OR=1.09) and for 
evaporative DED (OR=1.08).

Abbreviations: DED, dry eye disease; OR, odds ratio; OSDI, Ocular Surface Disease Index.
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computers (n=30) and a group who worked <1 hour 
per day on display screens (n=30).38 No significant change 
was observed in Schirmer score (with topical anesthesia) 
over the workday for either group, but tear breakup time 
decreased from 9.15 seconds in the morning to 6.80 sec-
onds in the evening in the digital screen workers.38 In the 
group that worked <1 hour per day on digital screens, tear 
breakup time was approximately 15 seconds in the morn-
ing and the evening.38 When different digital devices have 
been compared, reading on a computer resulted in lower 
tear meniscus height, higher osmolarity, and greater con-
junctival redness compared to reading on a smartphone, 
possibly because reading on a smartphone was associated 
with a lower gaze angle and lower extent of exposed 
ocular surface.39 The results of these studies suggest digi-
tal screen use is associated with an acute deterioration of 
tear film quality.

There is also some evidence suggesting that years of 
digital screen use is associated with a reduced aqueous 
component of the tear film. In a study of 1025 office work-
ers, >8 hours of daily digital screen use was associated with 
a reduced Schirmer I score (≤5mm) compared with <2 hours 
of daily digital screen use (OR=4.27).40 Furthermore, work-
ing on digital screens for 8–12 years (OR=2.49) or >12 years 
(OR=3.61) was associated with a reduced Schirmer I score 
(≤5 mm) compared to <4 years, suggesting an effect of 
cumulative years of digital screen use. However, no relation-
ship was found between digital screen use and tear film 
breakup time or tear film lipid status.40 A smaller study of 
69 contact lens wearers and 102 non-contact lens wearers 
also found evidence that digital screen use affects the aqu-
eous component of the tear film.41 Mean tear meniscus 
height was lower in those who used digital screens for ≥4 
hours per day; however, no significant association was found 
between digital screen use and Schirmer I score. In addition, 
tear film breakup time and ocular surface staining showed no 
association with digital screen use.41 In contrast, the 
OSAKA study found most office workers had short tear 
breakup time and normal Schirmer score, but the specific 
association between digital screen use and clinical measures 
of dry eye was not examined.31 A separate analysis of the 
OSAKA study (N=96) indicated tear mucin concentration 
may be lower in those with high daily digital screen use.42 

Mean mucin 5AC concentration was lower in those using 
digital screens >7 hours per day compared to <5 hours 
per day, providing a potential underlying reason why the 
long duration of digital screen use results in a more rapid 
tear breakup time.42 These studies support a link between 

digital screen use and specific changes in the composition of 
the tear film.

When individuals already diagnosed with DED were 
examined, greater digital screen use was associated with 
several ocular surface metrics. Wu et al found that individuals 
with dry eye who had worked at digital screens for a long time 
(mean of 8.3 hours daily for a mean of 7.9 years; 106 eyes of 
53 patients) had shorter tear breakup time, higher corneal 
fluorescein staining, and greater OSDI scores than individuals 
with dry eye who had worked at digital screens for a shorter 
time (mean of 3.2 hours daily for 5.3 years; 80 eyes of 40 
patients).43 Schirmer I scores were in the normal range for 
both groups. The long-time screen workers were also found to 
have higher lid margin abnormality scores, higher meibo-
scores (ie, greater meibomian gland loss), and worse expres-
sion of meibum than the short-time screen workers.43 These 
findings suggest individuals with dry eye and long durations 
of digital screen use may suffer greater dry eye severity as 
evidenced by reduced tear breakup time, ocular surface stain-
ing, and meibomian gland dysfunction signs.

Effect of Digital Screen Use on 
Blinking Dynamics
The most prevalent hypothesis to explain the link between 
digital screen use and dry eye is digital screen use influ-
ences blinking dynamics by reducing both blink rate and 
blink completeness, leading to increased ocular surface 
dryness.31,44–47 Aqueous tears evaporate from the tear 
film during the interval between each blink, and full blink-
ing is required to replenish the tear film by distributing 
tears (from lacrimal glands) and lipids (from meibomian 
glands) over the ocular surface. Thus, reduced and incom-
plete blinking results in ocular surface dryness because it 
allows for greater evaporative loss, which could, over 
time, potentially initiate the DED cycle.48 Interestingly, 
individuals who have dry eye typically blink more fre-
quently than individuals without dry eye, which may be 
an attempt to compensate for tear film instability.45

The hypothesis that digital screens lead to dry eye by 
affecting blinking is supported by several studies showing 
that blinking dynamics are altered when participants use 
digital screens.37,49–51 Blink rates during reading tasks on 
digital devices have been found to decrease compared to 
rest conditions.46,50,52 An early study by Tsubota and 
Nakamori reported the mean rate of blinking in 104 office 
workers was 22 blinks per minute for a relaxed condition, 
10 per minute while reading a book at a table, and 
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7 per minute while viewing text on a video screen.46 

Similarly, blink rate has been found to decrease compared 
to rest conditions when participants have done active tasks 
on a computer such as playing computer or video 
games.37,49 Acosta et al found that blink rate was reduced 
to about 42% of the control when participants played 
a computer game (ie, Solitaire) compared to a rest condi-
tion. Blink rate subsequently returned to rest levels when 
participants ceased playing the computer game.49 Blink 
rate has also been found to decrease during an active 
computer task (arranging words in alphabetical order) 
compared to the blink rate found when participants were 
engaged in relaxed conversation.51 Notably, blink rate 
tends to be higher during conversation than when at rest, 
making conversational conditions less than an ideal com-
parison condition.53 In addition to decreases in blink rate, 
the percentage of incomplete blinks increases with active 
digital screen tasks. Cardona et al found the percentage of 
incomplete blinks increased compared to baseline during 
video-game playing.37 Specifically, 80% of blinks were 
incomplete in the baseline condition, whereas 92% and 
88% of blinks were incomplete during video-game 
playing.37 These data also point to the hypothesis that 
digital screen use may result in dry eye via its effect on 
blinking dynamics.

Interestingly, while reading on a digital screen has been 
found to decrease blink rate, reading hard-copy material 
also decreases blink rate.50,52 Indeed, some studies have 
found blink rate during hard-copy reading is similar to or 
even lower than blink rate while reading from a digital 
screen.50,52,54 Abusharha found blink rate decreased from 
a mean of 19.74 per minute at baseline to 14.93 per minute 
when reading on an electronic tablet and 11.35 per minute 
when reading the same text from a book at the same 
distance as the tablet.52 In other studies, blink rates were 
comparable between digital-screen and hard-copy reading 
conditions.50,55 This is consistent with the finding that 
ocular symptoms such as blurred vision, burning symp-
toms, and tearing were increased following reading from 
an e-book device or a printed book; however, burning 
symptoms were significantly higher following e-book 
reading.56 Notably, the percentage of incomplete blinks 
has been found to be higher in the digital-screen versus 
the hard-copy reading conditions.55 For example, Chu et al 
found the percentage of incomplete blinks was 7.02% in 
a computer reading condition compared to 4.33% in 
a hard-copy reading condition.55 These results emphasize 

that reading on a digital screen may promote adverse 
effects by reducing both blink rate and blink completeness.

Findings have suggested that the negative effect of 
digital screen use on blinking dynamics depends on the 
cognitive demands of the task.57,58 Blink rate is decreased 
when participants are engaged in an active computer task 
compared to a passive task.57,58 Skotte et al found mean 
blink frequency was 5.0 per minute when connecting 
a sequence of small dots with the computer mouse and 
16.0 per minute when passively watching a video.58 

Similarly, blink rate decreased when participants were 
engaged in a computer game with a high rate of presenta-
tion of visual information (a fast-paced 3D shooter game) 
compared to a low rate of presentation of visual informa-
tion (a slow-paced 2D strategy game).37 These results 
suggest individuals who are actively engaged on digital 
screens may be at risk of inadequate blinking, which could 
potentially lead to more dry eye symptoms. It is worth 
noting that further research is needed to address limitations 
in current understanding of blink rates and how to best 
assess them.59–61

Impact of Dry Eye Disease
The relationship between screen use and dry eye is espe-
cially significant because dry eye may have a negative 
impact on quality of life, possibly due to ocular pain and 
visual disturbances that can result from tear film 
instability.2 In a large study (N=3275), the relationship 
between dry eye and quality of life was shown for both 
health-related quality of life and vision-related quality of 
life.6 The largest difference in vision-related quality of life 
between those with and without dry eye symptoms 
occurred in the ocular pain subscale; however, several 
subscales showed a significant difference between groups, 
including distance-vision activities, near-vision activities, 
and vision-related role limitations, suggesting that dry eye 
symptoms may interfere with daily functioning. 
Furthermore, symptoms of depression were 64% more 
likely to be reported in those with dry eye symptoms 
than in those without dry eye symptoms.6 Importantly, 
there is an association between dry eye and mental health 
among individuals with high use of digital screens. 
Tounaka et al found that for 163 university employees 
who used digital screens for work, quality of life as mea-
sured by the 36-Item Short Form Health Survey (SF-36) 
was significantly lower for males with dry eye than for 
males without dry eye.62 This difference was driven by the 
mental component of the SF-36.62
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In addition to affecting quality of life, dry eye contri-
butes a substantial economic burden. Direct medical costs 
for DED account for an estimated $3.84 billion (2008 US 
dollars) burden on the United States healthcare 
system.63,64 Indirect costs related to reduced work produc-
tivity account for an even larger burden to society, at 
$55.4 billion (2008 US dollars).63,64 Studies have exam-
ined the relationship between DED and work productivity 
in digital screen users. In a large study of office workers 
(N=553), work limitations were greater for individuals 
with a diagnosis of definite DED than for those without 
a diagnosis of DED.10 The estimated loss of productivity 
amounted to 3.1 working days per year for the individuals 
with definite DED. Subscale analysis showed limitations 
in time management and limitations in mental and inter-
personal functioning were greater in those with definite 
DED.10 Similar findings were shown in a survey of office 
workers with a high level of reading or computer work. 
Nearly 70% of respondents (N=505) indicated symptoms 
of dry eye inhibited some work activities, and over 5% 
indicated symptoms of dry eye inhibited work activities 
most of the time.65 Furthermore, symptoms such as sting-
ing, burning, itching, irritation, photophobia, blurry vision, 
and eye pain were reported to occur more frequently at 
work than at home.65 Therefore, early diagnosis and man-
agement of dry eye is important for preventing and redu-
cing the possible negative impact of DED on quality of life 
and work productivity.

Prevention, Diagnosis, and 
Management of Dry Eye
Prevention of Digital Screen–Induced Dry 
Eye
Strategies to prevent or mitigate dry eye in digital screen 
users may involve behavioral modifications such as blink-
ing exercises or periodically resting the eyes as well as 
environmental modifications.45,66 There is some evidence 
to support that blinking or resting the eyes may be effec-
tive at reducing symptoms of dry eye. Kim et al investi-
gated the effect of blinking exercises in 41 participants 
with symptoms of dry eye.45 The blinking exercises con-
sisted of closing the eyes normally for 2 seconds, closing 
the eyes normally again for 2 seconds, and then squeezing 
the eyelids together tightly for 2 seconds. After 28 days of 
the blinking exercises, tear meniscus height and lipid 
layer thickness did not show a change; however, symp-
toms of dry eye (OSDI and Dry Eye Questionnaire – 5 

Item [DEQ-5] score) decreased, lipid layer quality grading 
increased, and tear breakup time increased. Furthermore, 
blink rate (which is normally increased in patients with 
DED) decreased as did the percentage of incomplete 
blinks, even within 5 minutes of performing 20 cycles of 
the exercises in the clinic, suggesting a benefit of the 
blinking exercises.45 A different strategy for preventing 
dry eye from digital screens, termed “blind working,” has 
also been evaluated.66 Blind working involves closing the 
eyes when vision is not required. A study of 10 office 
workers with normal eyes found that individuals imple-
mented “blind working” on average 7.4 times over a 20- 
minute period with a mean duration of 8.6 seconds per 
event when encouraged to do so. Compared to normal 
working, visual analog scale scores for dry eye, ocular 
fatigue, and blurred vision were reduced in the blind 
working condition.66 While further research is needed to 
verify these strategies as ways to prevent DED, they 
present potential ways to counteract the negative effects 
of digital screen use on the eyes. A third possible strategy 
for preventing dry eye is the recommended 20-20-20 rule 
to help prevent digital eye strain symptoms. It states that 
for every 20 minutes of screen use, patients should take 
a 20-second break and look at something 20 feet away.67 

The effectiveness of the 20-20-20 rule for patients with 
dry eye has not yet been investigated; however, this strat-
egy may potentially be helpful for preventing dry eye by 
allowing time for natural blinking, which replenishes the 
tear film.

Environmental modifications may also be considered to 
prevent or mitigate dry eye in digital screen users. 
A randomized crossover study of 44 computer users 
found that 1 hour of computer use with a desktop humidi-
fier was associated with an improvement in tear breakup 
time and subjective comfort compared with 1 hour of 
computer use without the humidifier.68 No significant dif-
ference was observed in lipid-layer grade or tear meniscus 
height for either condition.68 These results suggest that 
desktop humidifier use may provide relief for symptoms 
of dry eye and help to prevent DED in digital screen users 
by reducing tear evaporation. However, the preventative 
benefits of humidifiers for DED require further investiga-
tion. The effect of virtual reality headsets on the ocular 
surface has also been investigated.69,70 A study of 20 
individuals found that 40 minutes of virtual reality headset 
wear was associated with improvements in tear film lipid 
grade and tear breakup time compared to conventional 
computer use.69 The virtual reality headset also resulted 
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in local increase in temperature and reduced humidity, 
suggesting that the increase in temperature may have con-
tributed to the improvements in lipid grade and tear break 
up time.69 Similarly, in a study of 12 individuals, increased 
lipid layer thickness was found with a virtual reality head-
set compared to conventional computer use.70 

Improvement in the lipid layer is relevant for the preven-
tion of dry eye, as it can improve tear film stability and 
reduce tear evaporation.69 The results of these studies 
indicate there are potential behavioral and environmental 
modifications that may help with the prevention of DED. 
Importantly, patients are likely to only implement such 
strategies if they understand the relationship between dry 
eye and digital screen use and are aware of such strategies. 
Therefore, it is essential that clinicians educate patients on 
the potential negative effects of digital screen use on the 
ocular surface and possible preventative strategies, espe-
cially with patients who are at risk and who already report 
dry eye symptoms.

Diagnosis and Management of Dry Eye 
Disease
For patients with reported dry eye symptoms and observed 
clinical signs, accurate diagnosis of DED is important for 
guiding effective management of DED. Any individual 
who is at risk of DED can be screened for DED with the 
DEQ-5, OSDI, or Standard Patient Evaluation of Eye 
Dryness (SPEED) surveys, which can indicate if that indi-
vidual might have DED.71 Subsequently, clinical tests for 
DED can be performed, which include tear breakup time, 
ocular surface staining, tear meniscus height, and direct 
evaluation of the eyelids, eyelashes, and meibomian gland 
secretions. Laboratory/imaging tests for dry eye include 
tear film osmolarity, the presence of inflammatory mar-
kers, lipid layer analysis, and visualization of the meibo-
mian glands. It is important that other conditions that 
mimic DED are ruled out and possible comorbidities are 
investigated so the most appropriate treatments can be 
prescribed. Clinicians may encounter patients who have 
DED signs without symptoms or symptoms without 
signs.1 In these cases, clinicians may educate patients on 
healthy digital screen habits to prevent progression of the 
condition. If a diagnosis of DED is made, evaluation of 
severity and the extent to which the DED manifests as 
evaporative dry eye or aqueous deficient dry eye is impor-
tant for further guiding treatment decisions.71

Treatment of DED aims to restore homeostasis to the 
tear film and to provide options to prevent the return of 
DED.12 A variety of treatments are available for DED 
including treatments to address tear film insufficiency, 
meibomian gland dysfunction, and inflammation, the 
choice of which depends on the characteristics, contribut-
ing factors, and severity of the DED.12 A number of 
clinical guidelines for the management of DED have 
been developed. These include the Tear Film and Ocular 
Surface Society Dry Eye Workshop II (TFOS DEWS II) 
staged management and treatment recommendations for 
DED,12 the American Society of Cataract and Refractive 
Surgery (ASCRS) preoperative ocular surface disease 
algorithm,72 and the recommended treatment options of 
the Cornea, External Disease, and Refractive Society 
(CEDARS) group.73

For DED that may be related to digital screen use, 
a combination of ocular therapies and lifestyle modifica-
tions may prove beneficial. An important part of patient 
education includes discussion on use of a preservative-free 
tear supplement and practice of healthier digital habits and 
screen engagement methods. Deliberate full blinking exer-
cises, frequent breaks, and generally reduced digital device 
use are some potentially helpful healthy digital habits. In 
addition, strategies that may help in management of com-
puter vision syndrome—a broader category of eye and 
vision problems related to digital screen use—such as 
enlarging font size, reducing glare, improving contrast, 
and using a downward gaze may also be beneficial for 
those with symptoms of dry eye.39,74–76 As eye strain from 
digital screens may make overall symptoms worse, diag-
nosis and management of refractive error and/or binocular 
dysfunction may help to alleviate symptoms associated 
with digital screen use.74,75 However, given that it may 
be difficult for some patients to reduce high use of digital 
screens for work and communication in the modern era, 
there may be a need for regular follow-up and proactive 
management strategies that include ocular therapies in 
addition to digital habits. Because there is limited knowl-
edge about the efficacy of different treatment strategies in 
individuals with DED and high use of digital screens, 
future research may elucidate the best long-term manage-
ment strategies for these patients.

Conclusions
Digital screen use is part of everyday life and is a risk 
factor for DED. A likely explanation for the relationship 
between digital screen use and DED is that reduced blink 
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rate and increased percentage of incomplete blinks during 
digital screen use can lead to ocular surface dryness, 
which may facilitate the development of DED when indi-
viduals are actively engaged on digital screens for long 
periods of time. Therefore, prevention of DED may 
involve deliberately blinking the eyes and allowing the 
eyes time to blink naturally, as well as environmental 
modifications aimed at reducing tear evaporation. Eye 
care professionals should inquire about patients’ digital 
habits and dry eye symptoms during annual eye exams. 
This will help to identify those at risk of DED and those 
who would benefit from a screening for DED or evalua-
tion for clinical signs of DED. It is important for eye care 
professionals to raise patients’ awareness of the link 
between DED and digital screen use and of possible pre-
vention strategies. For patients who exhibit symptoms, 
accurate DED diagnosis by an eye care professional is 
important for determining appropriate treatment. For 
patients with DED, education on lifestyle modifications 
and comprehensive ocular therapies should be considered. 
Further research is needed to inform on optimal manage-
ment strategies for DED in individuals with high use of 
digital screens.
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