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ABSTRACT
Background:Visual impairment, including low vision and blindness, is an important
global health concern. In Saudi Arabia, research on vision screening prevalence and
its predictors is limited. This study aimed to determine the prevalence of vision
screening and identify associated factors among Saudi residents attending primary
healthcare settings.
Methods: A cross-sectional survey was conducted from March to July 2023,
involving 14,239 participants from 48 randomly selected primary healthcare centers
in Riyadh. Data were collected electronically from participants aged 18 years and
older, using a validated questionnaire covering sociodemographic characteristics,
health-related behaviors, and comorbidities. Vision screening (yes/no) was the
outcome of interest, and predictors were identified using multiple logistic regression.
All statistical analyses were performed using Statistical Package for the Social
Sciences (SPSS) software.
Results: The mean age of the population sample was 59.7 years ± SD 16.6 years,
56.6% were female, and 65.3% were married. The overall prevalence of vision
screening was 9.1%. Multivariable analysis revealed that higher education (AOR
0.65–0.67, 95% CI [0.50–0.84] for up to high school; [0.52–0.87] for college/
university; [0.44–0.76] for others) and marriage (AOR 0.81, 95% CI [0.70–0.94])
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were associated with lower odds of vision screening. Conversely, unemployment
(AOR 1.28, 95% CI [1.12–1.46]), exercise (AOR 1.29, 95% CI [1.14–1.47]), diabetes
(AOR 1.49, 95% CI [1.24–1.80]), and obesity (AOR 1.39, 95% CI [1.11–1.75]) were
associated with higher odds (all p < 0.05). Age, sex, insurance coverage, smoking, and
hypertension did not reach statistical significance.
Conclusion: Overall, the prevalence of vision screening among the Saudi residents
was low. This study identified key sociodemographic and health-related predictors of
vision screening among Saudi residents. Targeted interventions are needed to
improve screening rates, particularly among underutilizing groups such as those with
higher education, married individuals, and employed individuals. Future research
should qualitatively explore underlying reasons for these disparities to inform
effective and culturally sensitive strategies.

Subjects Epidemiology, Internal Medicine
Keywords Vision screening, Predictors, Logistic regression, Survey, Saudi Arabia

INTRODUCTION
Visual impairment, encompassing low vision and legal blindness, represents a major global
health concern, with an estimated 2.2 billion individuals experiencing vision problems
(Alhazmi et al., 2020; Pelletier, Rojas-Roldan & Coffin, 2016). Early detection and
intervention are paramount to preventing irreversible vision loss and managing ocular
conditions effectively. Within this context, vision screening serves as a vital public health
intervention (Abdulhussein & Abdul Hussein, 2023). Vision screening is defined as the
presumptive identification of unrecognized vision problems or conditions by the
application of rapid, validated tests to sort out apparently well persons who probably
have a vision deficit from those who probably do not, thereby facilitating timely referral for
a comprehensive eye examination and necessary treatment (Abdulhussein & Abdul
Hussein, 2023; Williamson, 2022). Alarmingly, a substantial portion of these cases are
preventable or treatable, highlighting critical gaps in eye healthcare access and the
urgent need for effective preventive strategies (Saydah et al., 2020). In regions like the
Eastern Mediterranean and Saudi Arabia, the prevalence of blindness and visual
impairment is notably high, with a considerable proportion of these cases amenable to
corrective measures (Alsaqr, 2021; Pascolini & Mariotti, 2011). The risk factors
contributing to vision loss are multifaceted. While aging is a well-established
determinant, other conditions such as diabetes and lifestyle choices also play a
substantial role in influence visual acuity (Mangione et al., 2022). Diabetic retinopathy
(DR), a complication of diabetes, poses a substantial threat to vision, with prevalence
rates varying across different populations (Al-Ghamdi, 2019; Aljehani et al., 2023;
Grauslund et al., 2023; Scanlon et al., 2022; Wasnik et al., 2023). The impact of
progressive vision loss extends beyond physical health, profoundly affecting quality of
life, including economic stability, educational attainment, and daily functioning
(Wasnik et al., 2023).
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Given the high prevalence of undiagnosed visual impairment, population-based
screening is considered a crucial tool for early detection and intervention (Colombatti
et al., 2023; Mangione et al., 2022). Despite this, evidence supporting the effectiveness and
implementation of programmatic vision screening in adult populations remains limited
globally. In Saudi Arabia, existing studies on vision screening are few and primarily focus
on narrow subpopulations or small sample sizes, lacking comprehensive assessment of
screening prevalence and its predictors across diverse primary healthcare settings.
Moreover, many regional investigations have concentrated on preschool children or
children with special needs and have not examined sociodemographic and health-related
factors influencing screening uptake among adults, limiting the understanding necessary
to inform targeted interventions in this age group (Algethami et al., 2019; Alkhteeb et al.,
2024; Bardisi & Bin Sadiq, 2008; Gosadi, 2019). Consequently, research specifically
addressing vision screening prevalence and its determinants in a large, representative adult
Saudi cohort is notably scarce. This study therefore aims to fill this gap by estimating the
prevalence of vision screening and identifying key factors associated with its utilization
among Saudi residents attending primary healthcare centers. This study focused on several
sociodemographic and health-related predictors. Sociodemographic factors such as age,
sex, education level, marital status, employment status, and insurance coverage were
examined due to their established influence on healthcare access and utilization (Bikbov
et al., 2021; Bourne et al., 2021; Yagi et al., 2022). For instance, marital status might reflect
variations in lifestyle and social support, potentially impacting healthcare-seeking
behavior. Employment status can influence time availability and access to healthcare
services, with unemployed individuals potentially having more flexibility for preventive
screenings. Education level is an indicator of health literacy and awareness of preventive
care (Egunsola et al., 2021; Van Der Heide et al., 2013). Health-related behaviors, including
smoking and exercise, were also considered as potential predictors. These behaviors often
correlate with overall health consciousness and engagement in preventive care (Li & Sun,
2022). Comorbidities such as diabetes, hypertension, and obesity were included due to
their clinical relevance to vision health. These conditions are associated with an increased
risk of ocular complications (Ng Yin Ling et al., 2021; Shih, Lam & Tong, 2017), potentially
influencing the likelihood of seeking vision screening.

MATERIALS AND METHODS
Study design, study setting
A cross-sectional survey was conducted from March to July 2023 to examine vision
screening practices. This study was embedded within a larger health system reform in
Saudi Arabia, initiated between 2021 and 2022, which aimed to reorganize healthcare
delivery into a health cluster model. The research took place in the Riyadh region, which is
structured into three health clusters overseen by Central Health Services, encompassing
both primary healthcare centers (PHCs) and hospitals. The design, performance, analysis,
and reporting phases of our investigation were conducted in accordance with the
STrengthening the Reporting of OBservational studies in Epidemiology (STROBE)
checklist (Supplemental File).

Elmetwally et al. (2025), PeerJ, DOI 10.7717/peerj.20239 3/19

http://dx.doi.org/10.7717/peerj.20239#supplemental-information
http://dx.doi.org/10.7717/peerj.20239
https://peerj.com/


Sampling strategy
To obtain a representative sample of primary healthcare users in Riyadh, a multi-stage
cluster sampling approach was employed. Initially, Riyadh was segmented into three
health clusters, and Health Cluster 2, known for its diverse population and robust
healthcare infrastructure, was selected. This cluster serves approximately 3.7 million
residents and includes 105 primary healthcare centers (PHCs). From this cluster, 48 PHCs
were randomly chosen using stratified random sampling to ensure proportional
representation of both urban and suburban areas. Within these selected PHCs, participants
were identified using systematic random sampling. This multi-stage process aimed at
creating a sample that accurately reflects the general population utilizing primary
healthcare services in Riyadh, thereby reducing potential selection bias.

Target population, eligibility criteria, and sample size
The target population for this survey was individuals above the age of 18 years who visited
the selected primary healthcare centers during the study period, including Saudi and
non-Saudi participants. In addition, individuals were eligible to participate in the survey if
they were attending primary healthcare centers regardless of their residential status or
nationality. However, the staff of primary healthcare centers and healthcare practitioners
were not included in this study, and visitors below the age of 18 years were excluded. The
data collector approached visitors in the waiting areas of the primary healthcare centers to
fill in the electronic survey form. In total, 14,239 participants completed the survey.
Therefore, the sample size for this analysis was 14,239.

Questionnaire development
The study questionnaire, designed to evaluate health perceptions, behaviors, and priorities,
was developed through a collaboration between the Central Health Services Reform
Management Team and consultants from across Saudi Arabia. This standardized tool, part
of a national health system reform, included sections on self-reported health, health
priorities, health-related behaviors (smoking and physical activity), perceived health status,
sociodemographic data (age, education, employment, sex, marital status), medical history,
comorbidities (diabetes, obesity, and hypertension), insurance coverage, and vision
screening history. This comprehensive design aimed at capturing diverse factors
influencing health outcomes and healthcare utilization.

Questionnaire validation
To ensure the questionnaire’s validity and reliability, a thorough evaluation was
conducted. Content validity was established through expert review by 15 healthcare and
public health specialists, leading to necessary modifications. Face validity was assessed via
a pilot study with 200 participants, where clarity and comprehensibility were evaluated. To
further ensure understanding, trained data collectors read the questions aloud during
interviews. Test-retest reliability, conducted with 100 pilot participants via phone, yielded
a coefficient of 0.83, indicating high consistency. Linguistic accuracy was maintained
through English-to-Arabic and back-translation.
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Pilot study in Hail City
The pilot study was conducted in Hail City, chosen by the Central Health Services Reform
Management Team as a representative testing site due to its demographic and health
profile mirroring the broader Saudi population. The pilot involved 100 patients and 20
focus group participants, who assessed the questionnaire’s clarity and comprehensibility.
Their feedback resulted in necessary revisions, ensuring the tool’s effectiveness before its
widespread use in Riyadh.

Data collection
Data collection was conducted via electronic surveys administered by interviewers.
Initially, a questionnaire was developed and loaded onto iPads or Android devices used by
data collectors at primary healthcare centers in Riyadh, Saudi Arabia. Data collectors
screened individuals for eligibility, including those aged 18 and older, before inviting them
to participate in the vision screening research. The purpose of the study was explained, and
written informed consent was obtained prior to participation. Participation was voluntary.
The interviewers then administered questions related to sociodemographic characteristics
(age, sex, household size, marital status, education, employment, and health status),
behavioral factors (smoking, fast food consumption, and physical activity), and
comorbidities (hypertension, diabetes, and obesity).

Statistical methods
The distribution of continuous variables was assessed using histograms and P-P plots.
Normally distributed continuous variables, such as age, were reported using means and
standard deviations. Age was subsequently categorized for further analysis. Categorical
variables, including education, employment status, marital status, health status, and
insurance coverage, were described using frequencies and proportions.

Given the binary outcome of vision screening (Yes/No), logistic regression was
employed to analyze predictors. The logistic regression models assumed independence of
observations, a linear relationship between continuous predictors and the log odds of the
outcome, and absence of multicollinearity among independent variables (Starbuck, 2023).
The distribution of continuous variables was assessed to verify normality assumptions
where relevant. Univariate logistic regression analyses were conducted to examine
associations between each independent variable and the binary outcome of interest (vision
screening: Yes/No). Univariate logistic regression results were reported as odds ratios (OR)
with 95% confidence intervals (CIs). To identify candidate variables for multivariable
logistic regression, we initially conducted univariate analyses for all potential predictors.
Variables demonstrating an association with the outcome at a relaxed significance level of
p < 0.25 were advanced for inclusion in the multivariable model. This less stringent
threshold of p < 0.25 was chosen to minimize the risk of prematurely excluding variables
that, while not independently significant at a conventional p < 0.05 level, may become
important predictors or confounders when considered in conjunction with other variables
in a multivariable context. This approach is consistent with established recommendations
for purposeful variable selection in regression modeling, as outlined in the literature
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(Hosmer, Lemeshow & Sturdivant, 2013), and aims to build a comprehensive and
parsimonious model that accurately reflects the underlying relationships.
Sociodemographic variables (age, sex, education, marital status, employment status,
insurance coverage), health-related behaviors (smoking, exercise), and comorbidities
(diabetes, hypertension, obesity) were included based on their established relevance to
healthcare utilization and vision health. While these factors are important predictors, some
may act as potential confounders, influencing both the likelihood of vision screening and
other associated behaviors. For instance, employment status may be linked to access to
healthcare, while education level may shape health awareness and preventive care
practices. Recognizing these interrelationships helps interpret the observed associations
with caution and underscores the need for adjusted analyses to account for potential
confounding effects.

Variables reaching statistical significance (p < 0.25) in the univariate analysis were
entered simultaneously into the multivariable logistic regression to identify independent
predictors of vision screening, using a significance threshold of p < 0.05. This simultaneous
entry method controlled for potential confounding effects, allowing for the assessment of
each predictor’s independent association with vision screening. Multivariable logistic
regression results were reported as adjusted odds ratios (AOR) with 95% CIs. All statistical
analyses were performed using Statistical Package for the Social Sciences (SPSS) software.

Ethics approval and consent to participate
The study was reviewed by the Ethics Committee of King Fahad Medical City (KFMC) and
exempted from requiring ethics approval (approval no. 22-397E). An approval letter from
the Institutional Review Board (IRB) Chair is provided. A written informed consent was
obtained from all the participants before the data collection.

Sample size and post-hoc power assessment
A formal sample size calculation was conducted prior to data collection for multiple
research questions and variables in the broader study, not solely for vision screening. For
each individual variable, approximately 358–385 participants would have been required to
estimate prevalence with acceptable precision. In the current study, we included 14,239
participants, substantially exceeding these minimum requirements. Given the observed
overall prevalence of vision screening of 9.1%, we conducted a post-hoc power assessment
for multivariate analyses. This revealed that the study had over 99% power to detect an
odds ratio of 1.2 or greater for associations between predictors and vision screening,
indicating that the sample size was more than sufficient to provide robust and precise
estimates of the observed associations.

RESULTS
Sociodemographic profile of the study population
Table 1 presents the socio-demographic profiles of the study sample. The study, involving
14,239 participants, revealed a diverse population in terms of sociodemographic and health
characteristics. Notably, nearly half (48.8%) were aged 50–75 years, with a significant

Elmetwally et al. (2025), PeerJ, DOI 10.7717/peerj.20239 6/19

http://dx.doi.org/10.7717/peerj.20239
https://peerj.com/


majority married (65.3%), non-smokers (72.3%), and physically active (60.7%). While
employment was relatively balanced, one third of the sample (32.1%) perceived their
health status to be good; however, most participants lacked insurance (75.7%). Educational
attainment varied, with over half holding college or university degrees. Common health
conditions included diabetes (12.4%) and hypertension (11.1%). The prevalence of vision
screening was only 9.1% in the study sample, as illustrated in Table 1.

Predictors of vision screening: findings of univariate analysis
Table 2 presents the univariate analysis of predictors for vision screening among Saudis,
examining sociodemographic and health-related factors. Using a significance threshold of
p < 0.25, several variables demonstrated associations with vision screening. Age was a
notable factor influencing screening, with individuals aged 50–75 years exhibiting lower

Table 1 Demographic and health-related characteristics of the study population (n = 14,239).

Characteristic Category n %

Age category <50 years 4,848 34.0

50 to 75 years 6,945 48.8

At least 75 years 2,446 17.2

Sex Females 8,062 56.6

Males 6,177 43.4

Marital status Married 9,300 65.3

Single 4,939 34.7

Employment status Employed 7,317 51.4

Unemployed 6,922 48.6

Insurance coverage No 10,782 75.7

Yes 3,457 24.3

Education Primary 572 4

Up to high school 3,937 27.6

College/University 7,336 51.5

Others 2,394 16.8

Health status perception Bad 9,668 67.9

Good 4,571 32.1

Smoking status No 10,297 72.3

Yes 3,942 27.7

Physical activity No 5,598 39.3

Yes 8,641 60.7

Obesity No 13,502 94.8

Yes 737 5.2

Diabetes mellitus No 12,474 87.6

Yes 1,765 12.4

High blood pressure No 12,659 88.9

Yes 1,580 11.1

Vision screening No 12,941 90.9

Yes 1,298 9.1
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Table 2 Predictors of vision screening among Saudis: findings of univariate analysis (n = 14,239).

Univariate analysis

Predictors 95% CI P-value

OR LL UL

Age

<50 years 1.00 <0.001

50 to 75 years 0.80 0.71 0.91

At least 75 years 1.03 0.88 1.21

Sex

Female 1.00 0.02

Male 0.87 0.77 0.98

Education

Primary 1.00 <0.001

Up to high school 0.58 0.45 0.74

College/University 0.54 0.43 0.69

Others 0.49 0.37 0.64

Marital status

Single 1.00 <0.001

Married 0.81 0.72 0.91

Employment status

Employed 1.00 <0.001

Unemployed 1.37 1.22 1.54

Insurance coverage

No 1.00 0.04

Yes 1.14 1.00 1.30

Smoking

No 1.00 0.02

Yes 1.15 1.02 1.31

Exercise

No 1.00 0.02

Yes 1.29 1.14 1.45

Health status perception

Bad 1.00 0.97

Good 0.97 0.86 1.10

Diabetes

No 1.00 <0.001

Yes 1.73 1.49 2.01

Hypertension

No 1.00 <0.001

Yes 1.64 1.40 1.92

Obesity

No 1.00 <0.001

Yes 1.73 1.40 2.15

Note:
OR, Odds ratio; LL, Lower limit; UL, Upper limit; 95% CIs, 95% confidence interval; p-value cutoff for univariate analysis
<0.25.
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Table 3 Predictors of vision screening among Saudis: findings of multivariate analysis (n = 14,239).

Multivariate analysis

Predictors 95% CI P-value

AOR LL UL

Age

<50 years 1.00 0.25

50 to 75 years 0.91 0.78 1.06

At least 75 years 1.02 0.84 1.24

Sex

Female 1.00 0.13

Male 0.91 0.80 1.03

Education

Primary 1.00 0.001

Up to high school 0.65 0.50 0.84

College/University 0.67 0.52 0.87

Others 0.58 0.44 0.76

Marital status

Single 1.00 0.01

Married 0.81 0.70 0.94

Employment status

Employed 1.00 <0.001

Unemployed 1.28 1.12 1.46

Insurance coverage

No 1.00 0.14

Yes 1.11 0.97 1.26

Smoking

No 1.00 0.56

Yes 1.04 0.91 1.20

Exercise

No 1.00 <0.001

Yes 1.29 1.14 1.47

Diabetes

No 1.00 <0.001

Yes 1.49 1.24 1.80

Hypertension

No 1.00 0.07

Yes 1.20 0.99 1.46

Obesity

No 1.00 0.001

Yes 1.39 1.11 1.75

Note:
AOR, Adjusted Odds ratio; LL, Lower limit; UL, Upper limit; 95% CI, 95% confidence interval.
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odds of undergoing screening (OR 0.80, 95% CI [0.71–0.91], p < 0.001) compared to those
under 50. Male participants had slightly lower odds of screening than females (OR 0.87,
95% CI [0.77–0.98], p = 0.02). Education level was inversely associated with screening, as
those with higher education levels (up to high school, college/university, or other) had
significantly lower odds of screening compared to those with primary education (all
p < 0.001). Marital status was also associated with screening behavior, as married
individuals had lower odds of undergoing screening compared to single individuals (OR
0.81, 95% CI [0.72–0.91], p < 0.001). Conversely, unemployed individuals had higher odds
of screening compared to employed individuals (OR 1.37, 95% CI [1.22–1.54], p < 0.001).
Having insurance coverage was associated with slightly higher odds of screening (OR 1.14,
95% CI [1.00–1.30], p = 0.04). Smokers had slightly higher odds of screening compared to
non-smokers (OR 1.15, 95% CI [1.02–1.31], p = 0.02). Similarly, those who exercised had
higher odds of screening than those who did not (OR 1.29, 95% CI [1.14–1.45], p = 0.02).
Perceived health status showed no meaningful influence on screening (p = 0.97). However,
having diabetes, hypertension, or obesity was associated with significantly higher odds of
screening (OR 1.73, 95% CI [1.49–2.01], p < 0.001 for diabetes; OR 1.64, 95% CI
[1.40–1.92], p < 0.001 for hypertension; OR 1.73, 95% CI [1.40–2.15], p < 0.001 for obesity)
as shown in Table 2.

Predictors of vision screening: findings of multivariate analysis
Table 3 presents the multivariate analysis of predictors for vision screening among Saudis,
focusing on variables that retained significance after adjusting for other factors, using a
p-value threshold of <0.05. Education level emerged as a important predictor, with
individuals holding higher education degrees, including up to high school (AOR 0.65, 95%
CI [0.50–0.84], p = 0.001), college/university degrees (AOR 0.67, 95% CI [0.52–0.87],
p = 0.001), and other forms of education (AOR 0.58, 95% CI [0.44–0.76], p = 0.001),
demonstrating significantly lower adjusted odds of vision screening compared to those
with primary education. Marital status was also linked to screening. Married individuals
had lower adjusted odds of screening than single individuals (AOR 0.81, 95% CI
[0.70–0.94], p = 0.01). Conversely, unemployment was a strong predictor of vision
screening, with unemployed individuals having appreciably higher adjusted odds of
screening compared to employed individuals (AOR 1.28, 95% CI [1.12–1.46], p < 0.001).
Exercise was another key predictor; those who exercised showed markedly higher adjusted
odds of screening than those who did not (AOR 1.29, 95% CI [1.14–1.47], p < 0.001).
Finally, diabetes was positively associated with higher adjusted odds of vision screening
(AOR 1.49, 95% CI [1.24–1.80], p < 0.001). Similarly, obesity also showed a considerable
association, with higher adjusted odds of screening (AOR 1.39, 95% CI [1.11–1.75],
p = 0.00). Age, sex, insurance coverage, smoking, and hypertension did not reach statistical
significance at the p < 0.05 level in the multivariate analysis as revealed in Table 3.

DISCUSSION
This cross-sectional study aimed to identify predictors of vision screening among residents
of Saudi Arabia attending primary healthcare settings. The multivariate analysis revealed

Elmetwally et al. (2025), PeerJ, DOI 10.7717/peerj.20239 10/19

http://dx.doi.org/10.7717/peerj.20239
https://peerj.com/


that education level, marital status, employment status, exercise, diabetes, and obesity
significantly predicted vision screening, each demonstrating unique associations.
Specifically, individuals with higher education, married individuals, and employed
individuals showed lower odds of screening, while those who exercised, were unemployed,
and had diabetes or obesity showed higher odds.

Notably, individuals with higher education levels demonstrated significantly lower
adjusted odds of undergoing vision screening compared to those with primary education.
This counterintuitive finding might be attributed to a perception among more educated
individuals that they possess greater awareness of their health, leading to self-management
rather than seeking formal screening. For instance, the evidence suggests individuals with
higher education levels often overestimate their ability to manage their health
independently, which may reduce their reliance on preventive health services such as
vision screening (Mackenbach et al., 2008). Additionally, higher education does not always
translate to higher utilization of preventive services, as educated individuals may prioritize
other aspects of life over routine health checks (Cutler & Lleras-Muney, 2010).
Furthermore, findings from a systematic review emphasized that social determinants,
including education, influence health behaviors in complex ways, sometimes leading to
unexpected patterns in healthcare utilization (Cutler & Lleras-Muney, 2010). However, our
findings contradict some studies that suggest higher education is generally associated with
greater utilization of preventive health services (Blackwell et al., 2009; Chou et al., 2016;
Hammond, Matthews & Corbie-Smith, 2010). This discrepancy could be due to several
factors. First, cultural and contextual differences in health-seeking behaviors may play a
essential role. For example, in certain settings, highly educated individuals may prioritize
productivity or career advancement over preventive health measures. Second, access to
primary healthcare services may vary even among educated populations, with some
individuals facing barriers such as time constraints or lack of insurance coverage for
routine screenings. Finally, the perception of self-efficacy among educated individuals may
lead to overconfidence in their ability to manage health issues without formal screening, as
noted in literature (Chou et al., 2016). These factors collectively highlight the nuanced
relationship between education and health behaviors, which may not always align with
conventional expectations.

Similarly, married individuals showed lower adjusted odds of screening than their single
counterparts. This could potentially be linked to variations in lifestyle, priorities, or
perceived health needs between these groups. Single individuals might prioritize and
engage in preventive care due to a stronger sense of personal responsibility for their health
(Umberson & Karas Montez, 2010). Alternatively, the demands of family life and
household responsibilities might limit the time available for married individuals to attend
preventive screenings. Married individuals, particularly those with children, often
prioritize caregiving roles over their own health needs, resulting in lower engagement with
preventive healthcare (Umberson & Karas Montez, 2010). Additionally, it has been
observed that married individuals, especially women, contend with considerable time
limitations from caregiving duties, thereby reducing their capacity for preventive health
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behaviors (McCullough, 2008). This highlights the need to consider the impact of social
roles and time constraints on healthcare-seeking behaviors.

Ideally, employed individuals should have greater access to preventive health services
due to higher incomes and employer-provided benefits. Findings from prior studies
suggest that higher socio-economic status, including employment, is generally associated
with higher attendance at health checks (Dryden et al., 2012; Shin et al., 2018). However,
our findings showed that unemployed individuals had higher odds of undergoing vision
screening. This counterintuitive result may be explained by time constraints faced by
employed individuals, as evidence suggests that non-participants in health check-ups were
often employed or self-employed (Funahashi et al., 2013). Unemployed individuals may
have more time flexibility or rely more on publicly funded services, where screenings are
readily available. These findings highlight the complex relationship between employment
status and healthcare access. While employed individuals have greater resources,
work-related time constraints may limit their ability to attend screenings. More research is
needed to explore workplace barriers, employer incentives, and the role of paid leave in
influencing preventive healthcare utilization. Addressing these gaps can help develop
targeted interventions to improve access across all employment groups. Additionally,
potential interactions between education and employment status may influence vision
screening behaviors. Higher educational attainment often correlates with better
employment opportunities, which could jointly affect access to healthcare and
health-seeking behaviors. Exploring these interactions in future studies could provide a
deeper understanding of how combined sociodemographic factors shape vision screening
uptake.

Hence the study’s findings suggest several potential barriers to vision screening. Firstly,
time constraints due to employment or family responsibilities might deter married and
employed individuals from seeking preventive care. Secondly, a perception of lower risk or
higher health literacy among individuals with higher education could lead to
underutilization of screening services. Thirdly, limited awareness or accessibility of vision
screening services within primary healthcare settings might disproportionately affect
certain demographic groups.

Conversely, physical activity was a strong predictor, with active individuals showing a
greater likelihood of undergoing vision screening. This aligns with the broader trend of
health-conscious behaviors, where individuals who prioritize physical fitness are also more
likely to engage in preventive healthcare. Physically active individuals often exhibit a
proactive approach to health management, including regular check-ups and screenings.
Findings of one study revealed that physical activity is strongly associated with higher
utilization of preventive health services, as active individuals tend to have greater health
awareness and a stronger commitment to maintaining overall well-being (Kang & Xiang,
2017). Similarly, a systematic review of current reviews highlighted that physical activity is
linked to improved health literacy and a greater likelihood of utilizing preventive
healthcare services (Warburton & Bredin, 2017). These findings suggest that exercise
serves as a marker for a broader commitment to health and wellness, which includes
participation in vision screening.
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Finally, individuals with diabetes or obesity had markedly higher adjusted odds of
undergoing vision screening. Specifically, vision screening was more common among
diabetic and obese individuals compared to their non-diabetic and non-obese
counterparts. This aligns with clinical guidelines recommending regular eye examinations
for individuals with these chronic conditions due to the heightened risk of ocular
complications. These findings underscore the importance of targeted screening strategies
for high-risk populations. The literature indicates that individuals with diabetes are more
susceptible to developing vision-related problems or blindness, with diabetic retinopathy
being a prevalent complication. Consequently, diabetic individuals are likely either
well-informed about the long-term benefits of these screening programs or are being
counseled and referred by their physicians for early detection of potential visual
impairments. Furthermore, research suggests that social and cognitive factors, such as
social comparison and concern for familial impact, also motivate diabetic individuals to
opt for vision screening (Lake et al., 2017), consistent with previous studies. For instance,
studies have shown that routine annual eye examinations or vision screenings for early
detection and management of diabetic retinopathy can prevent 90% of vision loss
attributed to diabetes (Ferris, 1993). In light of this, the American Academy of
Ophthalmology recommends annual eye examinations for all diabetic individuals to
screen for vision problems (American Diabetes Association Professional Practice
Committee, 2022).

The strong association between comorbidities like diabetes and obesity and vision
screening rates underscores the broader implications for public health interventions. These
comorbidities not only increase the risk of ocular complications but also contribute to a
range of other health problems. Integrating vision screening into comprehensive chronic
disease management programs is essential. Moreover, public health campaigns should
emphasize the interconnectedness of these conditions and the importance of holistic
preventive care. The finding that these individuals are more likely to get screened also
presents an opportunity to provide more general preventative care and education. Further,
the results also indicate that exercise predicts screening. This may suggest that those who
are already engaged in a healthy lifestyle are more likely to seek out preventative care.
Public health interventions could leverage this by promoting exercise as a gateway to
overall health awareness and screening.

Lastly, while age, sex, insurance coverage, smoking, and hypertension were not
significant predictors of vision screening in our study, these findings warrant careful
consideration. One possible explanation is that vision screening behaviors may be more
strongly influenced by awareness, cultural perceptions, and health system factors rather
than by demographic variables alone. For example, while older adults and individuals with
chronic conditions such as hypertension might be expected to seek screening more often,
competing health priorities and limited awareness of the benefits of preventive eye care
could reduce uptake. Similarly, the lack of association with insurance coverage may reflect
the fact that eye care in Saudi Arabia is often accessible through public health services,
thereby diminishing differences based on insurance status. Non-significant associations
may also arise from residual confounding, such as unmeasured variables including health
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literacy, perceived need for care, or accessibility of eye clinics. These results highlight the
complexity of health-seeking behaviors and suggest that interventions to increase
screening uptake should not only target clinical risk factors but also address contextual and
behavioral determinants.

Strengths and limitations
Strengths
This study boasts several strengths. Firstly, the large, representative sample, achieved
through multistage random sampling, enhances the generalizability of our findings to
Saudi Arabia and regions with similar sociodemographic profiles. This sampling method
minimized self-selection bias, ensuring all primary healthcare attendees had an equal
chance of participation. However, because data were collected from a single region,
regional variations within Saudi Arabia may limit the generalizability of the results to the
entire country. Future multicenter or nationally representative studies would be valuable to
capture potential regional differences. Secondly, the comprehensive questionnaire,
validated and shown to have high reliability, allowed for the examination of numerous
sociodemographic, behavioral, and health-related factors associated with vision screening.
This reduces the likelihood of measurement errors and provides valuable insights for
researchers and policymakers in developing targeted interventions.

Limitations
However, our findings should be interpreted with caution due to certain limitations. First,
the cross-sectional design precludes establishing temporality or causality between
predictors and vision screening; thus, the associations observed should be understood as
correlations rather than causal relationships. Future longitudinal or interventional studies
would be valuable to clarify causal pathways and confirm these findings. Second, although
the questionnaire demonstrated face validity and high test–retest reliability, reliance on
self-reported data introduces potential recall and social desirability biases. This limitation
is particularly relevant for sensitive behaviors such as smoking and self-reported health
status, where participants may have underreported unhealthy behaviors or overreported
favorable ones, potentially leading to an overestimation of positive health behaviors and an
underestimation of risk factors. To minimize this, anonymity and confidentiality were
emphasized during data collection, which likely reduced, but could not eliminate, the risk
of biased reporting. Future studies should consider validating self-reported measures
against objective data sources, such as medical records, screening attendance logs, or
biometric indicators, to improve accuracy and triangulate findings. Third, although our
multivariate analyses controlled for key sociodemographic and health-related factors,
residual confounding may still exist due to unmeasured variables, such as health literacy,
access to healthcare services, cultural beliefs, or provider recommendations, which could
influence vision screening behaviors. Additionally, certain non-modifiable variables (e.g.,
age, sex) were not significant predictors in our study, but their potential interactions with
modifiable factors and contextual determinants warrant further exploration. Finally, the
study focused solely on quantitative associations, which, while informative, do not capture
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the underlying perceptions, motivations, or barriers influencing vision screening
behaviors. Integrating qualitative research methods, such as interviews or focus groups, in
future studies could provide deeper insights into behavioral determinants, inform targeted
interventions, and strengthen the translation of findings into practice.

CONCLUSIONS
In general, Saudi residents have a very low prevalence of vision screenings. Notable
sociodemographic and health-related factors predicting vision screening among Saudi
residents were uncovered in this study. While some predictors, such as age and sex, are
non-modifiable, the identification of modifiable factors, including exercise, health
awareness, and conditions like diabetes and obesity, offers actionable entry points for
intervention. Specifically, higher education, marriage, and employment correlated with
decreased odds, whereas unemployment, exercise, diabetes, and obesity correlated with
increased odds. These findings underscore the need for healthcare providers and
policymakers to design targeted, culturally sensitive interventions that promote behavioral
change and increase awareness about the importance of preventive vision care. Actionable
strategies include community-based education, integration of screening into routine
primary care, and strengthening access to screening services. Future research should
qualitatively explore the underlying reasons for these disparities to inform effective and
regionally adaptable strategies. Beyond Saudi Arabia, these findings contribute to the
global evidence base on preventive eye health, suggesting that similar approaches may be
beneficial in other resource-limited settings.

Implications for health policy
These findings carry important implications for health policy, particularly in
resource-limited settings. Evidence-based strategies should focus on increasing
accessibility and uptake of vision screening. Tailored awareness campaigns can target
specific groups identified as under-screened, such as individuals with higher education or
employed adults, using culturally appropriate messaging and communication channels.
Integrating vision screening into routine primary care visits, including annual check-ups,
can ensure systematic coverage. Community health workers can play a pivotal role by
conducting outreach, providing education, and facilitating screening at local health centers
or home visits. Prioritizing high-risk populations, including individuals with diabetes,
obesity, or other chronic conditions, can maximize the efficiency of limited resources.
These approaches together provide actionable steps for policymakers and practitioners to
improve preventive eye care and reduce vision-related morbidity.
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