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Background: Eye care service utilization (ECSU) is vital for preventing and managing visual impairment, yet its uptake remains suboptimal in many low- and middle-income countries, including Ethiopia. Visual impairment imposes significant economic and social burdens, much of which is preventable with timely screening and treatment. Despite previous studies on ECSU, gaps remain in understanding individual- and community-level factors influencing its use in specific regions. This study aimed to determine the magnitude and associated factors of eye care service utilization (ECSU) among older adults in the Andabet District, Northwest Ethiopia.

Method: A community-based cross-sectional study was carried out among older adults from May 1–30, 2024 in Andabet District, Northwest Ethiopia. Multistage systematic random sampling was employed to reach 570 older adults. A multilevel mixed-effect logistic regression analysis was employed to assess both individual and community-level factors associated with ECSU. We fitted both random-effect and fixed-effect analysis. Finally, variables with p < 0.05 in the multivariable multilevel mixed-effect analysis were claimed to be significantly associated with ECSU.

Result: In this study, the good level of ECSU was found to be 16.14% (95% CI: 13.11, 19.16). In the multilevel mixed-effect logistic regression analysis, aged ≥ 65 years (AOR = 4.59; 95% CI: 1.38, 15.21), having health insurance (AOR = 1.98, 95% CI: 1.51, 2.58), living nearer to eye care facility (AOR = 6.42, 95% CI: 1.95, 21.15), and having awareness about regular eye checkups (AOR = 1.63; 95% CI: 2.88, 9.70) were significantly associated with good level of ECSU.

Conclusion: In this study, the magnitude of eye care service utilization was lower than in other studies. Age, health insurance, distance from the eye care facility, and awareness were independent determinants of ECSU. Therefore, policymakers should prioritize accessible health insurance and expand eye care facilities, especially in rural areas. Integrating routine eye exams into primary care and launching widespread awareness campaigns can promote preventive eye health. A unified, multi-sectoral strategy focused on access, integration, and education is key to enhancing ECSU.
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Introduction

Eye care service utilization (ECSU) is essential for preventing vision loss, maintaining eye health, and ensuring timely management of ocular conditions (1, 2). However, ECSU rates vary significantly worldwide due to differences in healthcare accessibility, socioeconomic conditions, and awareness, ranging from 18 to 90% (2, 3). High-income countries, such as the United States, Australia, and Canada, report utilization rates between 60 and 90%, largely due to well-established healthcare systems and strong preventive care policies (3, 4). In contrast, ECSU remains much lower in resource-limited settings, with rates of 22% in low-income countries, 24% in lower-middle-income countries, and 37% in upper-middle-income countries (5). Similarly, ECSU in Ethiopia remains low, with notable regional variations; 21.1% in Northern Ethiopia (6), 21.6% in Southern Ethiopia (7), and 32.98% in Central Ethiopia (8), underscoring the need to identify key barriers and improve service delivery across different regions.

The consequences of low ECSU are far-reaching, fueling the global rise in visual impairment and blindness (9, 10). In Ethiopia, vision loss imposes a significant economic strain, with both direct costs like medical expenses and indirect costs, such as lost productivity (11, 12). Nearly one in 10 adults over 60 suffer from visual impairment, much of which could be prevented with routine eye exams (13). Despite strong recommendations from organizations like the American Academy of Ophthalmology, financial barriers, limited eye care services, and lack of awareness continue to hinder ECSU in many low- and middle-income countries (14, 15). As a result, millions remain at risk. Globally, 36 million people are blind, 217 million face moderate or severe visual impairment, and 188 million have mild vision loss (16). Alarmingly, nearly 40% of blindness cases could have been prevented with timely screening and treatment (17).

Despite extensive search on ECSU in Ethiopia, most studies have focused on individual-level factors such as age, income, and health insurance, with limited attention to structural and environmental barriers at the community level. In rural districts like Andabet, where healthcare infrastructure is sparse and long distances to eye care facilities pose significant challenges (18–20), understanding how these factors influence ECSU is critical. This study bridges that gap by incorporating both individual and community-level factors through multilevel mixed-effect analysis, providing a more thorough understanding of access disparities. Unique challenges in the district including limited access to transportation and healthcare infrastructure, compounded by cultural beliefs and traditional practices underscore the urgent need to investigate local cultural influences on ECSU and develop tailored interventions to address them. By emphasizing these localized challenges in line with the World Health Organization's (WHO) Universal Eye Health Action Plan, the study will advocate for decentralized eye care solutions and offer actionable, context-specific recommendations for Ethiopian policymakers and healthcare planners. More generally, it will provide a scalable model for other low-resource settings, helping to reduce preventable vision impairment and promote universal eye health.



Methods


Ethics statement

This study was conducted following the principles of the Declaration of Helsinki and received ethical approval from the Institutional Review Board of Debre Tabor University, Health Science College (Reference Number: 1099). Additionally, permission was granted by the Andabet District administrative office. Written informed consent was obtained from all voluntary participants, who were reassured that their participation posed no risk of harm. To safeguard confidentiality, personal identifiers were omitted, and unique codes were used to anonymize the data.



Study design and settings

This community-based cross-sectional study was conducted among older adults aged 40 years and above from May 1–30, 2024, in Andabet District. Located 150 km from Bahir Dar, the capital of the Amhara National Regional State, and 717 km from Addis Ababa, Ethiopia's capital, Andabet spans a vast geographical area with a notably high population density. According to the 2021 regional census, the district has an estimated total population of 153,694, distributed across 35,875 households within 26 kebeles. The district is served by a primary healthcare center and two health posts, providing essential medical services to the community.



Study population and eligibility criteria

The source population for this study included all older adults aged 40 years and above residing in the Andabet District. We included individuals who were 40 years or older and had lived in the study area for at least 6 months.



Sample size determination and sampling procedure

The required sample size was determined using the single population proportion formula, drawing on findings from a similar study conducted in Hawassa, Ethiopia, which reported a prevalence of 23.8% (9). Accounting for a 95% confidence level, a ± 5% margin of error, a design effect of 2.0, and an additional 10% to accommodate potential non-responses, the final sample size for this study was determined to be 612.

Multistage sampling was used throughout the sampling process. First, six kebeles were randomly chosen from a list of 26 provided by the Andabet District Administration Bureau using a simple random sampling method. To ensure representativeness, the sample size for each selected kebele was determined by population proportional allocation. Next, a systematic random sampling technique with an interval of 8 was applied to select households. The first household was chosen using a lottery method, followed by the selection of every Kth household thereafter (K = N/n, where N = 4,881 and n = 612). Before initiating the sampling, a pen-spinning technique was used to determine the starting point. In households with multiple eligible individuals, one participant was randomly selected using a lottery method.



Operational definition
 
ECSU

An individual was classified as having a good level of ECSU if they reported visiting an eye care facility for a checkup or examination at least once within the past 2 years (8).



Older adults

Individuals aged 40 years and above. They were selected because they face a higher risk of vision impairment and ocular diseases. They are also more likely to require eye care services, yet often encounter significant barriers to access, especially in low-resource settings like Andabet (8).




Data collection tools and procedure

The data collection tool was developed based on a comprehensive review of the existing literature. A pretested structured questionnaire was used to gather data through interviewer-administered surveys, covering sociodemographic details (e.g., kebele, age, sex, residence, religion, education, and occupation) and medical factors such as health insurance status, diabetes, hypertension, proximity to eye care services, use of traditional eye medicine, and ECSU. Four data collectors, all BSc Optometrists, conducted the interview under the supervision of an MSc Optometrist. The collected data were then organized in an Excel format (Supplementary Table S1).



Data quality control

To maintain consistency, the data collection tool was first developed in English, translated into the local language (Amharic), and then back-translated into English. Subsequently, data collectors and the supervisor underwent 2 days of training on data collection procedures. A pre-test was conducted on 5% of the total sample size in a different kebele that was not part of the main study. Based on the pre-test findings, the questions were revised and refined. Supervisors and investigators then reviewed the data to ensure coherence, accuracy, and clarity.



Data processing and statistical analysis

Data entry was performed using Epi-Data version 4.6, while STATA 16 was used for data cleaning, coding, and analysis. To identify factors associated with ECSU, a multilevel mixed-effects logistic regression, accounting for the hierarchical nature of the data, where older adults were grouped within clusters. Multilevel analysis is particularly suited for such nested data structures, as it addresses key assumptions that standard logistic regression does not. Unlike standard models, which assume independence among observations, multilevel analysis accounts for clustering, where individuals within the same group may share similar characteristics. It also incorporates random effects, allowing for variability both within and between clusters, whereas standard logistic regression assumes fixed effects. Additionally, multilevel models recognize that variance may differ across groups, addressing the equal variance assumption of standard models. By considering these factors, multilevel analysis improves the accuracy of statistical inferences when dealing with hierarchical data.

Initially, a bivariable multilevel logistic regression analysis was conducted, and variables with a p < 0.20 were selected for the multivariable multilevel analysis. During the multilevel binary logistic regression, both random and fixed-effect models were fitted. The intraclass correlation coefficient (ICC), a random effect parameter, used to measure the degree of variability in ECSU across clusters. An ICC >10% indicated the importance of considering cluster-level variability, thereby making multilevel analysis absolutely crucial. Additionally, proportional change in variance (PCV) and median odds ratio (MOR) were assessed. Multicollinearity was tested using the variance inflation factor (VIF), with all independent variables showing a VIF of less than five and a mean VIF of 1.85, indicating no significant multicollinearity among the variables.

In the fixed-effect analysis, four models were fitted: model 1 (without explanatory variables), Model 2 (including only individual-level factors), Model 3 (including community-level factors), and Model 4 (incorporating both individual and community-level factors). Of these models, Model 4 was identified as the best-fit model due to its lowest deviance and highest PCV. The adjusted odds ratio (AOR) with its 95% CI was presented for each fitted model, but interpretations were based solely on the final, best-fit model. Variables with a p < 0.05 in the multivariable multilevel analysis were considered significantly associated with ECSU.




Result


Socio-demographic characteristics of study participants

A total of 570 adults aged 40 and above participated in this study, with a response rate of 93.14%. More than half (52.11%) were between 55 and 64 years old, with a mean age of 59 ± 5. Among the participants, 286 (50.18%) resided in rural areas, and 46.67% were engaged in farming. Regarding family monthly income, approximately three-quarters (75.43%) earned <4,000 ETB (Table 1).


TABLE 1 Socio-demographic characteristics of older adults in Andabet, Northwest Ethiopia: a multi-level mixed-effect analysis (n = 570).
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Medical and related characteristics of study participants

A total of 254 participants (44.64%) had a history of eye diseases. Among them, nearly half (47.25%) reported that their eye condition affected their daily activities. However, the majority (89.12%) were unaware of the importance of regular eye checkups, and approximately half (48.07%) lived far from healthcare facilities (Table 2).


TABLE 2 Medical and related characteristics of older adults in Andabet, northwest Ethiopia: a multi-level mixed-effect analysis (n = 570).
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Eye care service utilization

This study revealed that 16.14% (95% CI: 13.11, 19.16) of participants had a good level of ECSU, while the remaining 83.86% had a poor level.



Model fitness

In the random-effect analysis, Model 1 showed that around 70.3% of the total variation in ECSU was observed at the cluster level and attributed to community-level factors. Moreover, Model 1 had the highest median odds ratio (MOR) of 14.15, indicating that individuals in a kebele with a higher risk of poor ECSU were 14.15 times more likely to experience poor ECSU compared to those in a lower-risk kebele. Additionally, the final model (Model 4) had the highest proportional change in variance (PCV) at 88%, demonstrating that both individual and community-level factors explained 88% of the variation in ECSU across communities. Model fitness was assessed using deviance, and Model 4, which exhibited the lowest deviance, was determined to be the best-fitted model (Table 3).


TABLE 3 Random effect and model fitness of eye care service utilization and associated factors in Andabet district, northwest Ethiopia: a multi-level mixed-effect analysis (n = 570).
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Factors associated with eye care service utilization

In multivariable multilevel logistic regression analysis, where both the individual and community level factors were fitted simultaneously; age, health insurance, distance to the nearest eye care facility, and awareness about regular eye check-ups were significantly associated with good level of ECSU.

Individuals in the age group of 65 and above were 4.59 times more likely to utilize eye care services (AOR = 4.59; 95% CI: 1.38, 15.21) as compared to individuals in the age group 40–54 years. Similarly, Participants who had health insurance were 1.98 times more likely to utilize eye care services (AOR = 1.98, 95% CI: 1.51, 2.58) as compared to their counterparts. Regarding distance to the nearest eye care facility, Participants living nearer to the eye care facility were 6.42 times more likely to utilize eye care service (AOR = 6.42, 95% CI: 1.95, 21.15) as compared to their counterparts. In the same manner, the odds of using eye care service from participants who had awareness about regular eye checkups were 1.63 (AOR = 1.63; 95% CI: 2.88, 9.70) times higher than their counterparts (Table 4).


TABLE 4 Multi-level mixed-effect logistic regression analysis for factors associated with eye care service utilization among older adults in Andabet district, Northwest Ethiopia (n = 570).
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Discussion

This study found the magnitude of ECSU to be 16.14%, a rate consistent with studies conducted in Northwest Ethiopia (6), Gamo Gofa [Southern Ethiopia; (7)], and Yobe, Nigeria (21). This similarity may stem from comparable healthcare access and sociodemographic factors, such as education level and income (22). Specifically, in these Ethiopian local regions, lower education levels and economic constraints may limit awareness and affordability of eye care services, resulting in similar utilization patterns (23). However, this magnitude of ECSU was found to be lower compared to different studies conducted in Hawassa (9), Debre Birhan (8), Gondar (24), Ghana (25), Edo state of Nigeria (9), Abuja Nigeria (26), Limpopo province of South Africa (26), United States (27) and Australia (28). Several factors may explain this difference, including variations in healthcare infrastructure, socio-demographic characteristics, and cultural influences (29). Urban Ethiopian areas like Hawassa, Debre Birhan, and Gondar typically have better-equipped healthcare facilities, a higher concentration of trained eye care professionals, and more specialized services compared to rural areas, which likely contributes to higher utilization rates (30). Additionally, the findings from studies conducted outside Ethiopia may be influenced by socio-demographic factors such as higher income levels, better socioeconomic conditions, and more established health systems, all of which contributed to greater healthcare utilization. In contrast, economically disadvantaged populations, particularly in rural Ethiopia like Andabet, often face challenges such as high out-of-pocket costs, limited transportation access, and competing health priorities, which deter them from seeking eye care services (31). Cultural factors also play a role, as countries like United States, Australia, Ghana and Nigeria may benefit from more robust community outreach programs and public awareness campaigns about eye health, encouraging earlier detection and treatment, while some Ethiopian communities may rely on traditional healing practices or have lower awareness of the importance of eye care, leading to lower utilization rates until vision problems become more severe (32). All these aspects highlight the vital role of healthcare accessibility, socioeconomic conditions, and cultural awareness in shaping ECSU rates, emphasizing the need for targeted interventions to improve ECSU, particularly in underserved regions.

In the multivariable multi-level logistic regression; age, health insurance, distance to the nearest eye care facility, and awareness about regular eye check-ups were significantly associated with ECSU. Consistent with different studies conducted in Abuja, Nigeria, South Korea, Tehran, Australia, and America (21, 26, 28, 33–35), Individuals in the age group of 65 and above had higher odds of ECSU as compared to their counterparts. This might be because, as people age, eye conditions like cataracts, macular degeneration, glaucoma, and presbyopia become more prevalent and pronounced. Additionally, older adults are more susceptible to chronic health conditions such as hypertension and diabetes, which can have harmful effects on their vision. As a result, regular eye exams are essential not only for early detection but also for managing these age-related eye health concerns effectively (36).

Health insurance is a factor for ECSU in which, Participants who have health insurance had higher odds of ECSU as compared to their counterparts. This finding is supported by a study done in the United States (37). This might be because health insurance makes eye care services more accessible by reducing financial barriers, covering routine exams, prescription eyewear, treatments, and emergency care. With these services within reach, individuals are more likely to prioritize their eye health and seek timely care when needed.

In this study, participants living near to eye care facility had higher odds of ECSU as compared to their counterparts. This finding was supported by a study done in western Kenya (38). This could be because the proximity of eye care facilities enhances convenience, reduces transportation obstacles, and fosters greater awareness and trust. All of these factors contribute to higher utilization rates among individuals living closer to these facilities.

Consistent with studies done in Hawassa and Australia (9, 28), participants who were aware of regular eye checkups had higher odds of ECSU as compared to their counterparts. The reason might be due to awareness fosters a proactive approach to eye health. Educated individuals understand the importance of routine exams and the early detection of potential issues. This knowledge encourages them to seek timely care, leading to increased utilization.

Unlike previous studies conducted in urban or high-income settings with well-established healthcare infrastructures, our study provides novel insights into eye care service utilization in a low-resource rural Ethiopian context, where unique structural and socioeconomic barriers exist. In Andabet, limited eye care facilities, long travel distances, low health insurance coverage, and poor awareness about regular eye check-ups significantly hinder access to care. Ethiopia's community-based health insurance (CBHI) is still in its early stages, and its role in improving eye care access remains underexplored. Additionally, the cultural perception of eye diseases, lower literacy rates, and delayed healthcare-seeking behavior in this setting differ from populations studied in high-income countries, where preventive eye care is more common. Also, unlike previous rural-based Ethiopian studies that use the traditional regression model, our study applies a multi-level mixed-effect analysis, which accounts for both individual-level and community-level factors influencing eye care utilization. This approach captures variations at different levels (household, community, healthcare system), providing a more comprehensive understanding of access barriers. The multi-level approach also helps to reduce cluster-level confounding bias, intraclass correlation bias, and aggregation bias, ensuring more reliable and robust findings.


Strengths and limitations of the study

There were strengths and foibles in this study. To begin with the strength, the study exploits multi-level mixed effect modeling taking into account the clustering effect to draw valid inferences and conclusions. Moreover, to ascertain representativeness, the study uses an adequate sample size. However, this study had limitations: As it's a cross-sectional study, it may not exhibit a true temporal relationship between the outcome and the independent variables. Besides Social desirability bias might be introduced while assessing sensitive variables. Future research should focus on identifying additional barriers to eye care service utilization in Ethiopia, exploring the impact of socioeconomic factors, and evaluating the effectiveness of targeted interventions aimed at improving access to and awareness of eye care services.




Conclusion

In this study, the magnitude of ECSU was lower than in other studies. Age, health insurance, distance to the nearest eye care facility, and awareness about regular eye check-ups were independent determinants of ECSU. These findings underscore the urgent need for policy-driven interventions to improve access and ensure fair distribution of eye care services. Therefore, policymakers should focus on strengthening health insurance enrollment and ensuring its accessibility for all, particularly in rural communities. They must also invest in strategically expanding eye care facilities to reduce geographic disparities and integrate routine eye examinations into primary healthcare services. Additionally, large-scale public awareness campaigns are crucial to foster a culture of preventive eye care. A well-coordinated, multi-sectoral policy approach centered on accessibility, integration, and education is imperative to improving eye care utilization and reducing the burden of vision impairment.
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Age (in years)

40-54 1.00 1.00

55-64 235 (0.76, 7.30) 1.95 (0.62, 6.09) 076

65 yrs and above 4.68 (141, 15.48) 4.59 (1.38,15.21) 0.03

Sex

Female 1.00 1.00

Male 0.61 (034, 1.06) 0.65(0.36, 1.15) 0.85

Residence 0.85 (046, 1.56) 0.89 (0.50, 1.61) 0.96

Rural 1.00 1.00

Urban 220 (057, 8.39) 0.28 (0.02, 3.62) 075

Marital status

Currently in union 1.00 1.00

Currently not in union 1.48 (0.69, 3.18) 1.29(0.59,2.81) 0.83

Occupation

Housewife 1.00 1.00

Farmer 227(0.97,5.32) 1.97 (0.83,4.65) 0.95

Government employed 247 (055, 10.97) 1.95 (0.41,9.18) 0.92

Merchant 1.98 (0.65, 5.99) 2.07 (0.68, 6.25) 0.80

Daily laborer 0.75 (0.08, 6.45) 0.72(0.08, 6.24) 045

Health insurance

Yes 1.98 (1.51,2.58)** 0.001

No 1.00 1.00

Distance to the nearest eye care facility

<30 min walking time 10.56 (3.96, 28.12) ** 6.42 (1.95,21.15)"* 0.003

=30 min walking time 1.00 1.00

Hypertension

Yes 051 (026, 1.00) 0.59 (0.29, 1.20) 0.86

No 1.00 1.00

DM

Yes 076 (041, 1.41) 0.89 (0.47, 1.69) 074

No 1.00 1.00

Aware about regular eye checkups

Yes 1.95 (0.44,0.86)* 1.63 (0.34,7.81) 0.03

No 1.00 1.00

**P <0.01 and *P < 0.05.
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Urban 284 49.82

Religion Orthodox 527 92.46 N/A
Muslim 43 7.54

Educational level Cannot write and read 229 40.18 N/A
Write and read 96 16.84
Primary education 146 25.61
Secondary education 69 12.11
College and above 30 526

Occupation Farmer 266 46.67 N/A
Housewife 162 28.42
Government employee 35 6.14
Merchant 72 12.63
Daily laborer 35 6.14

Marital status Currently in union 427 74.91 N/A
Currently not in union 143 25.09
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2,001-4,000 148 25.96
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regular eye checkup
No 508 89.12
History of eye Yes 254 44.64
disease
No 316 55.36
Eye problem affect Yes 120 47.25
daily activity (n =
254) No 134 52.75
Reason for not Due to financial 266 55.64
visiting eye care problem
service
Tdon’t know the 162 33.9
place
Tused traditional 50 10.46

medicine












OPS/images/crossmark.jpg
©

|






OPS/images/logo.jpg
& frontiers | Frontiers in Public Health







