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Abstract

Computer vision syndrome (CVS) is a common oculo-visual problem reported among
active screen users. This study reports the prevalence of CVS among university
students in a tertiary institution in Zimbabwe.

The study used a descriptive cross-sectional survey design with eligible
participants recruited using convenience sampling. Data was collected using a self-
administered online questionnaire comprising three sections: socio-demographic
information, verified prevalence of computer vision syndrome (CVS-Q), and
knowledge and awareness of CVS.

Data was collected from 374 undergraduate students, the majority of whom were
from the Faculties of Science and Engineering (30.7%) and were in their second year
(32.1%). The prevalence of CVS was 35.6% (n=133), with a slightly higher prevalence
among females (38.7%) compared to males (31.5%, p=0.158). Most affected students
reported moderate symptoms, with headaches, dryness, and blurred vision being the
most frequent complaints. Although 48.4% of participants had heard of CVS, detailed
knowledge remained limited. While significant associations were found between
CVS symptoms and several variables tested, using a digital device (p=0.009) and a
history of refractive errors (p=0.010) were the main independent predictors of CVS
knowledge.

A considerable number of university students experience CVS with various
common symptoms. The presence of limited knowledge and common modifiable
risk factors among these students underscores the importance of targeted education
and ergonomic interventions, in addition to routine vision screening within university
settings, to mitigate the burden of CVS.

Keywords Dry eye disease, Health knowledge, Prevalence, Computer vision syndrome,
Students, Zimbabwe
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1 Introduction

The rapid integration of digital technology into everyday life has significantly altered
patterns of visual task performance worldwide. The widespread adoption of comput-
ers, smartphones, tablets, and other digital devices has created a new public health
concern about Computer Vision Syndrome (CVS), also referred to as Digital Eye Strain
[1]. CVS encompasses a range of ocular and extraocular symptoms, such as eye strain,
blurred vision, headache, neck and shoulder pain, resulting from prolonged screen use
[2]. According to the American Optometric Association, CVS is defined as a complex
group of eye and vision-related problems resulting from prolonged use of digital devices
such as computers, tablets, e-readers and cell phones [3]. Its aetiology is multifactorial,
involving sustained accommodation and convergence, reduced blink rate, glare, poor
ergonomics, and prolonged exposure to digital screens [4].

Globally, the prevalence of CVS among digital device users has been reported to range
from 12.1% to 97.3%, particularly among individuals with extended screen exposure,
such as university students and women [5]. The academic environment has increas-
ingly shifted toward digital learning platforms, resulting in prolonged screen time for
both instructional and recreational purposes [6]. This trend has intensified following the
COVID-19 pandemic, which normalised online learning and virtual interactions. While
digital devices enhance educational opportunities, they also pose risks for ocular health
when proper ergonomic and hygienic visual practices are not observed [7].

The consequences of CVS extend beyond transient visual discomfort. If unaddressed,
CVS may reduce academic productivity, increase fatigue, and negatively impact quality
of life [8—10]. Moreover, its symptoms often mimic or overlap with other neurological
and systemic conditions, leading to misdiagnosis and unnecessary medical interventions
[4]. Despite its high prevalence, knowledge and awareness about CVS remains a concern
among university students, a population that spends considerable time on screens for
study, communication, and leisure [11]. Inadequate knowledge and awareness can delay
symptom recognition and adoption of preventive measures, exacerbating ocular strain
and related health complications.

While several studies have explored CVS in various global contexts [4, 5, 9, 11, 12],
there is limited evidence from low to middle-income countries (LMICs), including Zim-
babwe. Context-specific data is critical, given that differences in digital device access,
usage habits, and healthcare resources influence experiences. Understanding the prev-
alence and knowledge of CVS among university students in Zimbabwe is essential for
developing targeted health education programs, informing institutional policies, and
guiding preventive interventions in academic settings. Such evidence is particularly rel-
evant in Sub-Saharan Africa, where the digitalisation of education is rapidly expanding
[13], but ocular health awareness remains inadequate.

This study, therefore, aimed to determine the prevalence of Computer Vision Syn-
drome and assess the level of knowledge and awareness among students at Bindura
University of Science Education (BUSE). By identifying common symptoms, risk factors
such as screen time and device type, and gaps in knowledge, this research sought to pro-
vide actionable insights for eye health promotion in institutions. Findings will not only
inform targeted local interventions but also contribute valuable evidence to the global
understanding of the burden of Computer Vision Syndrome in the digital era.
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2 Methods and materials

2.1 Study design and setting

A descriptive cross-sectional design was used in this survey, which was conducted
between 1st March 2025 and 20th June 2025. Bindura University of Science Education,
established in 1996 and formally recognized as a university in 2000, is a public institu-
tion located in Bindura, Zimbabwe, with a total registered student population of about
8000 [14]. BUSE offers a diverse range of academic programs across faculties such as Sci-
ence, Commerce, Social Sciences, and Education, with notable developments including
the establishment of a School of Optometry and a National Sports Academy [14]. The
survey included all undergraduate students who agreed to take part. The university plays
a pivotal role in advancing Science, Technology, Engineering and Mathematics (STEM)
education and research in Zimbabwe, contributing significantly to national development
through its academic and professional training initiatives [14].

2.2 Study population and sample

Participants were recruited using a convenience sampling approach. The online survey
link was disseminated via course representatives and official student social media plat-
forms (WhatsApp group) to ensure a broad reach. This method was selected because
it provided a convenient, cost-effective and suitable approach for reaching and getting
responses from our target population, made up of students in an online environment.
The minimum sample size that was needed in this survey was calculated using the sam-
ple size formula proposed by Yamane [15]:

n=N/ (1+N62)

N =Estimated number of students at Bindura University during the study period = 5000.
e= margin of error=0.05.
n=370.

2.2.1 Selection criteria

All undergraduate students enrolled at Bindura University of Science Education dur-
ing the study period were eligible to participate. Participants completed a consent form
before they were allowed to proceed with providing their responses to the questions.

2.3 Data collection process

Data was obtained using two validated, self-reporting online Google Questionnaire
forms with 3 sections; namely socio-demographic data (includes faculty of study, year
of study, age, gender, and academic year), prevalence of CVS, and knowledge and aware-
ness of CVS. The CVS Questionnaire, developed by Segui et al. [15, 16], was utilized to
collect data for the section on the prevalence of computer vision syndrome [15, 16]. The
form consisted of 16 questions asking about the intensity and frequency of 16 symp-
toms of CVS. The form uses Rasch analysis, which is a reliable approach for psycho-
metric analysis. To answer questions about the frequency of symptoms or how often
symptoms occur when using electronic gadgets, 3 options were available for participants
to choose from: Never, Occasionally, and Often/Always. A “Never” response signifies
that the symptom is completely absent, an “occasionally” response means the participant
experiences sporadic episodes of CVS symptoms once a week, and an “often or always”
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response indicates that the symptom occurs daily, twice or three times a week. To mea-
sure intensity, participants had two response options available to them: “moderate” and
“intense” Respondents were instructed and reminded to select “not applicable” as their
response to the intensity question if they selected the “never” option for the frequency
question. Symptom severity scores were calculated as the product of the frequency of
symptom occurrence and the intensity/severity of the symptom.

2.4 Ethics consideration

Ethical clearance was obtained from the ethics committee of Bindura University of
Science Education. Informed written (electronic) consent was sought from all partici-
pants before data collection. Participants were first provided with a research participa-
tion information sheet and a consent form with a detailed explanation of the survey to
seek their consent. Confidentiality was assured throughout the procedure as informa-
tion obtained was shared with only authorized personnel; moreover, names and email
addresses were not part of the patient information collected in the questionnaire. Par-
ticipation of respondents was completely voluntary, and participants were permitted to
withdraw from the survey at any moment without penalty. The study followed the guide-
lines of the Declaration of Helsinki, which stipulates how human participants should be
treated in any research study.

2.5 Data coding and analysis

Frequency was coded as follows: Never=0, Occasionally=1, and Often/Always=2.
Symptom severity was coded as follows: Moderate=1 and Intense=2. The total score
was derived as the sum of the products across all symptom items. Knowledge of com-
puter vision syndrome was assessed using 22 structured questions. Participant scores
were categorized according to Bloom’s cut-off criteria, which provides a standardized
framework for classifying the cognitive performance of participants in surveys [17].
According to this criterion, total knowledge scores can be split into three main catego-
ries: Good knowledge: 80—100%, Moderate knowledge: 60—79%, Poor knowledge: Below
60%. This approach was adopted not only because it facilitates easy and clear interpreta-
tion of knowledge levels but also to facilitate a consistent comparison with prior studies
that have assessed awareness and knowledge of health-related conditions.

Data collected from the online survey were analyzed using the Statistical Package for
Social Sciences (SPSS) version 29. Descriptive statistics, including frequencies, per-
centages, means, and standard deviations, were calculated and presented using tables,
charts, and graphs to summarize participant demographics, prevalence of CVS, and
levels of knowledge and awareness. Associations between categorical variables, such as
gender, faculty, device type, screen time, and the presence of CVS were evaluated using
the Chi-square (x*) test of independence, with Fisher’s exact test applied where expected
cell counts were small (<5). Statistical significance was set at p<0.05, and all analyses
were conducted following standard assumptions for categorical data to ensure reliability
and validity of results. A binary logistic regression was performed with knowledge as
the dependent variable, coded as “Yes” or “No” based on whether participants had ever
heard of Computer Vision Syndrome.
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3 Results

A total of 374 students participated in this study, comprising 212 (56.7%) females and
162 (43.3%) males, with a mean age of 25.16 +4.64 years (range: 19 to 45 years). Most
participants were enrolled in the Faculties of Science & Engineering (30.7%) and Com-
merce (30.6%), with ~39% of participants from other faculties (Agriculture and Social
Sciences & Humanities). The highest representation by year of study was from second-
year students (32.1%). The most used single device was a smartphone (25.7%), but most
participants used multiple devices (60.9%), Table 1.

3.1 Prevalence of computer vision syndrome among the participants

Out of 374 participants assessed with the CVS-Q, 133 (35.6%) met the criteria to be clas-
sified as experiencing Computer Vision Syndrome (CVS). CVS prevalence was slightly
higher among females (38.7%) compared to males (31.5%), though the difference was not
statistically significant (p =0.158). Across faculties, CVS prevalence among participants
ranged from 30.7% among students enrolled in the faculty of Commerce to 39.0% among
those enrolled in Social Sciences & Humanities, with no significant differences observed
between them (p=0.608). In terms of year of study, CVS prevalence was 25.7% among
students in year one but increased slightly among students in years two (34.2%) and year
4 (37.4%), and more sharply among the third years (45.2%), although the differences were
not statistically significant (p = 0.095), Table 2.

3.2 Common symptoms of CVS

Figure 1 shows the frequency and intensity/severity of commonly reported symptoms of
CVS by participants. While most participants reported never experiencing many CVS
symptoms frequently, a considerable proportion experienced them occasionally, and a
few experienced them often. Typical symptoms include headache, blurred vision, eye
pain, redness, and tearing. Blurred vision was the most “occasionally” reported symp-
tom (42.5%) while headaches is most “often” reported symptom (22.5%). Among those
affected, the majority rated their symptoms as moderate rather than intense. Blurred
vision was mostly moderate (44.4%), and tearing was mostly intense (36%).

Table 1 Distribution of Socio-demographic characteristics

Demographics Sub-group Frequency (%)
Sex Female 212 (56.7)
Male 162 (43.3)
Faculty Agriculture 45(12.0)
Commerce 114 (30.6)
Science & Engineering 115 (30.7)
Social Sciences & Humanities 100 (26.7)
Year of study One 74(19.8)
Two 120 (32.1)
Three 73 (19.5)
Four 107 (28.6)
Devices used Smartphone 96 (25.7)
Laptop 24 (6.4)
Desktop 10(2.7)
Tablet 16 (4.3)

Multiple devices 228(60.9)
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Table 2 Prevalence of computer vision syndrome among the participants

Variables Sub-group Computer vision syndrome Total p-value
No (n, %) Yes (n, %)
Sex Female 130 (61.3) 82 (38.7) 212 0.158
Male 111 (68.5) 51(31.5) 162
Subtotal 241 (64.4) 133 (35.6) 374
Faculty Agriculture 28 (62.2) 17 (37.8) 45 0.608
Commerce 79 (69.3) 35(30.7) 114
Science and Engineering 73 (63.5) 42 (36.5) 115
Social Sciences and Humanities 61 (61.0) 39(39) 100
Subtotal 241 (64.4) 133 (35.6) 374
Year of study One 55(74.3) 19 (25.7) 74 0.095
Two 79 (65.8) 41 (34.2) 120
Three 40 (54.8) 33(45.2) 73
Four 67 (62.6) 40 (37.4) 107
Subtotal 241 (64.5) 133 (35.6) 374
A. Symptom Frequency B. Symptom Severity
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Fig. 1 Stacked bar graph showing (A) the frequency and (B) the severity of the observed CVS symptoms among
participants. In the left panel (A), bars represent symptoms that never occur (Blue), occur occasionally in sporadic
episodes, such as once per week (Yellow), or occur often, such as 2 or 3 times a week or almost every day (Grey).
In the right panel (B), participants were asked to indicate “not applicable”if they selected ‘never”for frequency. This
is represented by the blue bars. The yellow and grey bars represent “intense”and “moderate” severity of CVS symp-
toms, respectively. Overall, most participants occasionally experience CVS symptoms, but the most often reported
symptom was headache, and the severity of symptoms was generally moderate.

3.3 Knowledge and awareness of Computer Vision Syndrome among participants
Awareness of CVS was moderate, with 48.4% of participants reporting prior knowledge
of the condition. Most participants reported daily screen exposure exceeding four hours,
both during daytime (88.5%) and nighttime (85.6%) use, and 72.7% had engaged in screen
use for five years or longer. Screen use was often interrupted (53.2%), and the most com-
mon device type was small screens (48.7%), typically set at a brightness of 50—70% in
dark environments. A large proportion (75.4%) experienced screen-related symptoms,
though only 13.9% had a prior diagnosis of dry eye, and 30.5% reported having a refrac-
tive error. Most participants (80.2%) believed digital screens affected their health and
lifestyle, with 76.7% enrolled in schools with mandated computer system literacy and
use programs. Study methods were primarily a mix of books and screens (70.1%), while
entertainment (69.5%) was the main purpose of screen use. Multiple device use (60.9%)
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was common, and knowledge of CVS was most often acquired from multiple sources
(28.3%) or the internet (11.8%), Table 3.

3.4 Association between participants’ knowledge of CVS, behavioural attributes and the
presence of CVS symptoms

The chi-square test revealed that CVS symptoms were significantly associated with prior
knowledge of CVS, longer duration of screen use (=5 years), continuous rather than
interrupted screen use, use of medium-sized screens, the presence of refractive error,
perception of screen-related health effects, and attendance at schools with mandated
computer programs (all p<0.001) (Table 4). Participants who had heard of CVS were
significantly more likely to report CVS symptoms compared to those who had not (}*
= 17.5, p<0.001). In contrast, participants’ knowledge about daily screen hours (day or
night), screen brightness settings, study method, and primary purpose of screen use
were not significantly associated with CVS symptoms.

3.5 Predictors of knowledge of computer vision syndrome among participants

To further explore potential independent predictors of CVS knowledge, a binary logistic
regression analysis was conducted, controlling for other factors to identify these inde-
pendent predictors of participants’ knowledge of CVS (Table 5). After adjusting for sex,
age, screen time, refractive error, and other potential covariates, two factors remained
statistically significant. Participants with a history of refractive error or spectacle wear
were significantly less likely (47%) to know about CVS (AOR=0.53.95% CI 0.32-0.86,
p=0.010), whereas those who frequently used digital devices were almost twice as likely
(~90%) to have some knowledge about CVS (AOR=1.87, 95% CI 1.17-2.99, p =0.009).
No significant associations were observed for age, sex, screen size, screen brightness or
previous diagnosis of dry eye disease (all p >0.005).

4 Discussion
This study provides insight into the prevalence, symptom burden, and awareness of
Computer Vision Syndrome (CVS) among undergraduate students in a low-middle-
income context. Overall, more than one-third of participants (35.6%) reported clini-
cally significant CVS symptoms, with headaches and blurred vision being the most
common complaints. Despite nearly half of students (48.4%) having prior awareness of
CVS, detailed knowledge regarding risk factors and preventive strategies was limited.
Perhaps, this proportion of participants with prior awareness of CVS may not be repre-
sentative of the general population and is likely overestimated because participants were
recruited online from frequent VDU users who are more likely to have encountered
the term in the past. Never-the-less CVS symptoms were significantly associated with
prior awareness, prolonged and continuous screen use, refractive error, and perceived
screen-related health effects. Even after adjusting for relevant covariates, awareness of
CVS was significantly associated with a history of refractive error and the use of digital
devices. These findings highlight the behavioural and optical contributors to symptom
experience.

The predominance of female participants in this sample (56.7%) likely reflects sev-
eral interrelated factors. First, the gender distribution in Bindura and Zimbabwe gen-
erally skews slightly towards females, as documented in national census statistics [18].
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Table 3 Responses of participants to questions on their knowledge of CVS

Questions Responses Frequen-
cy (%)
Have you ever heard about computer vision syndrome? Yes 181(48.4)
No 193(51.6)
How many of your total screen hours do you spend onyour ~ <4h 54(14.4)
digital screen during the night? >4h 320(85.6)
How many of your total screen-hours do you spend onyour <4 h 43(11.5)
digital screen during the daytime? >4h 331(88.5%)
How many years have you spent using screens in this >5 years 272(72.7)
manner? <5 years 102(27.3)
How are the hours on your digital screen spent? Continuous 175(46.8)
Interrupted 199(53.2)
What is the screen-size of the most common individual/single Large 53(14.2)
screen you use? Medium 139(37.2)
Small 182(48.7)
To what average level do you illuminate your primary screen  10-30 96(25.7)
percentage (i.e, screen brightness) in the dark? 30-50 81(21.7)
50-70 126(33.7)
70-100 71(19.0)
Are your symptoms associated with screen use? Yes 282(75.4)
No 35(9.4)
Not sure 57(15.2)
Do you have previous diagnoses of dry eye disease or use eye  Yes 52(13.9)
drops to treat it? No 322(86.1)
Do you have any refractive error or wearing glasses? Yes 114(30.5)
No 260(69.5)
Do you feel that digital screens affect your lifestyle and Yes 300(80.2)
health? No 74(19.8)
Is your school involved in mandated computer system use Yes 287(76.7)
program? No 87(23.3)
How do you usually study? Books 14(3.7)
Screens 98(26.2)
Both 262(70.1)
What is your main purpose for screen use? Academic 110(29.4)
Entertainment 260(69.5)
Both actually 1(0.3)
Others 3(0.8)
What are the digital screens you commonly use? Desktop 10(2.7)
Laptops 24(6.4)
Smartphones 96(25.7)
Tablets 16(4.3)
Multiple devices 228(60.9)
Where did you hear about computer vision syndrome? Mass media 17(4.5)
Newspapers 3(0.8)
Health institutions 9(24)
Internet 44(11.8)
Friends or relatives 26(7)
Multiple sources 106(28.3)
Not applicable 169(45.2)

Additionally, women may be more inclined to participate in online surveys, possibly due
to greater engagement with health and community issues or higher responsiveness to
online recruitment efforts [19]. This trend of female predominance is consistent with
findings from similar online studies conducted in Saudi Arabia [20], Columbia [21],
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Table 4 Association between participants'knowledge of CVS, behavioural attributes and the
presence of CVS symptoms

Questions Responses CVS diagnosis Chi P-value
(counts) square
Absent  Present  test
)
Have you ever heard about CVS? Yes 105 88 175 <0.0071***
No 136 45
How many of your total screen hoursdoyou <4 h 42 12 49 0.270
spend on your digital screen during the night?
>4h 199 121
How many of your total screen-hours do <4h 33 10 32 0.073
you spend on your digital screen during the
daytime?
>4h 208 123
How many years have you spent using screens > 5 years 153 119 29.2 <0.0071***
in this manner?
<5 years 88 14
How are the hours on your digital screen Continuous 90 85 242 <0.0071%**
spent?
Interrupted 151 48
What is the screen-size of the most common  Large 33 20 18.2 <0.0071%**
individual/single screen you use?
Medium 72 67
Small 136 46
To what average level do you illuminate your ~ 10-30 70 26 6.3 0.960
primary screen percentage (i.e, screen bright-
ness) in the dark?
30-50 54 27
50-70 78 48
70-100 39 32
Are your symptoms associated with screen Yes 163 119 23.1 <0.001%**
use?
No 32 3
Not sure 46 1
Do you have previous diagnoses of dry eye Yes 16 36
disease or use eye drops to treat it?
No 225 97
Do you have any refractive error or wearing Yes 45 69 44.6 <0.007***
glasses?
No 196 64
Do you feel that digital screens affect your Yes 174 126 274 <0.007***
lifestyle and eye health?
No 67 7
Is your school involved in mandated com- Yes 171 116 12.7 <0.007***
puter system use program?
No 70 17
How do you usually study? Books 9 5 4.1 0.130
Screens 55 43
Both 177 85
What is your main purpose for screen use? Academic 73 37 4.0 0410
Entertainment 167 93
Both actually 0 1

others 1 2
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Table 5 Binary logistic regression controlling for multiple predictors of participants knowledge of

CVS
Variables B S.E Wald df p-value Exp(B)OR  95% Clof OR
Lower Upper

Sex 0.1 0.2 03 1 0.559 1.1 0.7 1.8
Age 0.01 0.03 03 1 0.614 1.01 1.0 1.1
Duration of use (Night) -0.6 03 28 1 0.095 06 03 1.1
Duration of use (Day) -003 04 0.008 1 0.929 1.0 0.5 2.0
History of refractive error -06 03 6.6 1 0010** 0.5 03 0.9
Year of study - - 1.9 3 0.601 - - -
Pattern of use 0.6 0.2 6.8 1 0.009** 1.9 1.2 30
Length of use -0.2 03 06 1 0.440 0.9 0.5 14
Screen size - - 34 2 0.187 - - -
Screen brightness - - 57 3 0.127 - - -
Diagnosis of dry eye disease  -0.3 03 0.7 1 0410 0.8 04 1.5

Thailand [22], Peru [23], Ghana [24], Bangladesh [25] and Paraguay [26], although other
studies, such as those in South Africa [27], and Ethiopia [28] have reported male pre-
dominance. These differences may be attributable to regional variations in internet
access, digital literacy, cultural norms, or recruitment strategies that impact gender rep-
resentation in online research.

The observed prevalence of 35.6% falls within the lower range of global estimates
(12.1-97.3%) [5]. Notably, higher prevalence rates have been documented among uni-
versity populations worldwide, with estimates ranging from 41.7 to 96% [5], which is
higher than those reported in this study. However, prevalence figures can vary signif-
icantly depending on the measurement tools and criteria used. For instance, previous
reports show that the CVS-Q used in this study tends to report lower prevalence rates
[5]. These elevated rates in university settings are likely attributable to several factors,
including increased academic demands, greater exposure to screens, and heightened
stress levels commonly experienced by students. Additionally, methodological differ-
ences across studies (most studies were conducted during the COVID-19 pandemic)
may contribute to the discrepancies in reported prevalence rates.

Headaches, dryness, and blurred vision emerged as the most frequently reported
symptoms in this study, a finding consistent with results from global research [5, 29].
Variation in the ranking and prevalence of specific symptoms across different studies
may be explained by several factors, including differences in screen ergonomics, the
types of devices used, and cultural tendencies in symptom recognition and reporting.
These factors can influence both the experience and the reporting of symptoms, contrib-
uting to the variability observed in the literature.

In terms of the distribution of CVS according to sex, our findings indicate that females
exhibited a higher prevalence compared to males; however, there was no significant
association between sex and CVS. The higher proportion in our study is consistent with
the majority of previous studies on CVS [5, 30, 31]. Several factors may account for the
higher prevalence of CVS observed among females. Women in some populations tend
to spend more time using visual display terminals (VDTs) for both professional and
personal activities [5, 30, 31]. Physiological and hormonal differences, such as greater
susceptibility to ocular surface disorders like dry eye disease and hormonal fluctuations
affecting tear film stability, may increase the risk of CVS symptoms among female stu-
dents [32]. Ergonomic challenges are also relevant in the university context, as female
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students tend to spend more time on digital devices while adopting awkward postures
[33]. This may have increased their risk of developing symptoms of CVS. Additionally,
women are generally more likely to report symptoms and participate in health-related
surveys, which can influence prevalence estimates [34].

Although awareness of CVS among university students was relatively moderate in this
study (48.4%), detailed knowledge was generally poor, a trend that is consistent in vari-
ous student populations worldwide [29, 35, 36]. This discrepancy may be explained by
several factors. Most students are exposed to the term “CVS” through general awareness
campaigns or informal discussions, but lack access to comprehensive education on its
causes, symptoms, and prevention [29, 35]. University curricula rarely cover eye health
or CVS unless students are in health-related programs, limiting their detailed under-
standing [29]. Additionally, many students perceive CVS symptoms as temporary or
non-serious, reducing motivation to seek further information [37, 38]. The normalisa-
tion of digital device use for studying and socialisation may also lead students to dismiss
CVS symptoms or view them as an inevitable part of university life [35]. Finally, reli-
ance on online sources and peer discussions often results in incomplete or inaccurate
knowledge about CVS [29, 35]. These factors collectively contribute to the observed gap
between awareness and detailed understanding, underscoring the need for targeted edu-
cational efforts among university students, in support of the UN's Sustainable Develop-
ment Goal (SDG)-3, which promotes good health and well-being of all people [39].

The analysis revealed significant associations between CVS symptoms and prior
knowledge of CVS, continuous screen use, prolonged screen exposure (>5 years),
medium screen size, refractive error, and perceived health impacts. However, a binary
logistic regression controlling for other confounders shows that a previous history of
refractive error and digital device use are the main predictors of knowledge of CVS
among the participants. A previous study among undergraduate students in Malaysia
found that individuals with refractive errors or those wearing glasses had nearly twice
the odds of developing CVS compared to those without refractive errors [29]. Simi-
larly, research among medical students in Saudi Arabia indicated that using electronic
devices for more than five hours daily was associated with a higher likelihood of expe-
riencing CVS symptoms [40]. Additionally, a study in Mozambique identified that the
absence of anti-glare treatment on monitors significantly increased the risk of CVS [41].
Although we found similar predictors, the relationship was different among participants
who had a previous history of refractive error. For instance, our results taken together
show that although refractive error was significantly associated with CVS symptoms,
individuals with refractive error were less likely to report knowledge of CVS. This sug-
gests that experiencing symptoms does not necessarily translate into knowledge of the
condition and highlights a potential gap in patient education. One way this can happen
is that potentially patients who complain of CVS symptoms end up getting diagnosed
only with refractive error, hence missing out on vital education on CVS. This potential
misattribution of CVS symptoms to refractive errors, because of their similarities, lim-
its patient exposure to preventive health education specifically for CVS, which makes
them less likely to know about it. Conversely, like the previous studies, we found that
frequent users of digital devices were more knowledgeable about CVS, ostensibly due to
firsthand experience of symptoms or exposure to related online information. These stud-
ies collectively highlight the multifactorial nature of CVS, emphasising the importance
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of addressing both individual behaviours, optical and environmental factors to mitigate
its prevalence among at-risk groups like university students.

4.1 Study strengths and limitations

A major strength of this study is the use of a validated screening tool (CVS-Q) and a
relatively large sample size, which enhances the reliability of the findings. However, as a
cross-sectional study, the validity of any causal inferences is limited. The sample size was
estimated using Yamane’s formula [15], which assumes a simple random sampling and
a uniform population distribution; this method does not account for population vari-
ability, statistical or multivariable effects and may therefore limit precision and gener-
alizability [42]. In addition, data were self-reported, thus may be subject to recall bias,
and the absence of ophthalmic examinations precludes differentiation of CVS from
other ocular disorders. Further, conducting the study at a single institution and the use
of convenience sampling via online platforms may also have introduced selection bias,
potentially over-representing digitally active students and inflating prevalence estimates.
Future research using probability sampling and objective ophthalmic measures across
multiple institutions is recommended to improve generalizability.

5 Conclusion

Computer Vision Syndrome is a concern among university students, with headaches,
dryness, and blurred vision emerging as the predominant symptoms. Despite high lev-
els of screen exposure, detailed knowledge of CVS remains limited. Refractive error and
digital device use remain major factors influencing the knowledge of CVS among uni-
versity students. These findings underscore the need for targeted educational interven-
tions on improved ergonomic practices during the use of digital devices in addition to
regular vision screening to reduce the burden of CVS in higher education settings. Such
measures could help promote ocular health, improve academic performance, and overall
well-being among university students.
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