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Purpose: The aim of this study was to assess knowledge of healthcare professionals on risk factors of age-related macular
degeneration and to identify factors that affect their level of knowledge.

Patients and Methods: A cross-sectional study design was employed to collect data from 607 healthcare professionals in Gondar
City from August 1 to 30, 2024. Systematic random sampling was used to select study participant. Interviewer administered
questionnaire was used to collect data. Bi-variable and multivariable logistic regression analyses were conducted using R statistical
software to identify determinants affecting knowledge on age-related macular degeneration risk factors. The strength and precision of
relationships between the outcome and the factors were quantified using adjusted odds ratios with 95% confidence intervals. P — value
below 5% was used to declare statistically significance associations.

Results: Six hundred seven healthcare professionals took part in this study. Less than one-third of the participants (29.7%; 95% CI: 25.0%,
34.8%) showed adequate knowledge of risk factors of age-related macular degeneration. Male sex (AOR: 1.68; 95% CI: 1.16, 2.43), healthcare
service experience less than five years (AOR: 1.86; 95% CI: 1.23, 2.88), ten years of experience in healthcare (AOR: 0.57; 95% CI: 0.34, 0.95),
eye health-related training (AOR: 1.91; 95% CI: 1.23, 2.83), hypertension history (AOR: 2.28; 95% CI: 1.52, 3.44) and diabetes mellitus (AOR:
2.48; 95% CI: 1.02, 6.27) determine healthcare professionals’ knowledge of age-related macular degeneration risk factors.

Conclusion: The study highlights a significant knowledge gap among healthcare professionals regarding age-related macular
degeneration risk factors. Gender, years of experience in healthcare, and receiving eye health-related training are key determinates
of knowledge on age-related macular degeneration risk factors, underscoring the importance of directed educational and trainings to
improve healthcare professionals’ knowledge on age-related macular degeneration risk factors.

Keywords: age-related macular degeneration, knowledge gap, risk factor, Ethiopia

Introduction

Age-related macular degeneration (AMD) is emerging as the major reason for severe visual impairment and blindness
among individual age 50 and older, in the world' and it is the root cause of legal blindness in industrialized nations.” It is
becoming a pressing health challenge because of increased longevity of the ageing populations.®> Worldwide, 8.7% of the
population is affected by AMD,* which contributes to 9% of all blindness cases.” Its prevalence has been steadily rising
overtime; in 2015, AMD accounted for 8.4 million cases of moderate or severe vision impairment.*” By 2020 an
estimated 196 million were affected, with projections reaching 288 million by 2040.* The total of individuals with AMD
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is estimated to rise as life expectancy continues to rise.® By 2025, the global elderly population will become
1200 million, with 70% residing in developing countries,” and the world’s population will reach around 10.3 billion in
the middle of 2080, from 8.2 billion in 2024.'° In Ethiopia the prevalence of age related macular degenerative ranges
from 9.9% to 24.1%.'""'*

Age related macular degeneration is a chronic disease of the retinal that typically triggers gradual deterioration of
central vision."> It encompasses pathologic alterations to the innermost layers of the retinal part of the macular and
surrounding vascular network.'® It is marked by the existence of drusen, which are extracellular white or yellow deposits,
along with abnormalities in pigmentation.'” Clinically, there are two primary types of AMD — atrophic (dry)-type
representing approximately 85-90% cases of AMD, and neovascular (wet) -type AMD. Late AMD can lead to a sudden
and rapid decline in vision if it takes the neovascular form,'® resulting is potential blindness."’

Age-related macular degeneration is a disease influenced by multiple factors: aging, environment, and genetic
susceptibility.”?* There is a growing evidence that sheds light on the various amenable and not amenable factors to
change that contribute to AMD advancement.'®?' Smoking is among the most significant modifiable environmental
factors consistently linked to AMD,?* with smokers being 2—4 times more likely to develop the condition.?* Furthermore,
smoking is associated with more severe forms of AMD.** The other most important non-modifiable risk factor for

16-25:26 with its impact can be influenced by other contributing factors.! The likelihood of

developing AMD is age,
developing AMD rises with each passing decade after the age of 60."" Sunlight exposure throughout one’s working life is
a notable risk factor for AMD.?’ Epidemiological studies suggest that people exposed to higher sunlight experience
increased risk AMD.?® Occupationals with long-term exposure to solar radiation has also been linked to macular
degeneration in outdoor workers™ though this association remains controversial.®® Eyes that have undergone cataract
surgery have higher AMD progression risk, likely due to the loss of the lens’ natural protection from sunlight.”® High
consumption of beef and overweight are linked to higher risk of developing advanced AMD, whereas fruits offered
a protective effect.’’ The Age-Related Eye Disease Study demonstrated that nutritional additives reduced AMD
progression from earlier to late stages by 34% in a six-year follow-up.? Other key risk factors for associated with
AMD include uncontrolled hypertension,?**%* hyperlipidemia,*® a body mass index over 25,*** family history of
AMD,?® ethnicity,16 and cardiovascular risk factors.>*

Age related macular degeneration significantly affects the elderly quality of life, reducing their ability to perform
everyday tasks.>> >’ Impaired vision from AMD leads to falls and fractures risks,*® depression, recognizing faces and
performing basic living functions.®® Central vision loss associated with AMD impacts essential activities, including
reading, driving, and face recognition,’ and early and intermediate stages can impair driving performance, particularly in
complex situations, making drivers less safe.*! AMD poses both physical and mental challenges for those affected.®
Studies show that individuals with AMD experience much stress and depression compared to healthy individuals.*>-*°
Additionally, AMD is linked to impaired cognitive functions and Alzheimer’s disease,? with patients facing a 1.46 times
more likely of developing Alzheimer’s or Parkinson’s disease.*’ Research has also shown that AMD is linked to a 20%
higher risk of overall death and a 46% higher risk of cardiovascular disease.** Furthermore, the progressive decline in
visual function among individuals with AMD significantly affects their well-being and incurs substantial social
expenses.”> The financial burden associated with blindness from AMD is considerable, with yearly additional costs for
each blind person estimated at around USD 5000.*° Globally, the total cost of visual impairment due to AMD exceeds
$300 billion, with more than $250 billion attributed to direct healthcare expenses.*’ Considering the growing elderly
population in developed nations and the rising engagement of older adults in the workforce, AMD impacts workplace
productivity. Individuals with AMD suffer from decreased work productivity with average unemployment rate associated
with AMD varies between 5.50% and 77%.*®

Although there is no viable treatment available for both early AMD and geographic atrophy, there are management
and prevention strategies that can help prevent or slow disease progression and rehabilitate those affected.*” Any
treatment that lowers the likelihood of progressing to advanced AMD is crucial in lessening the burden on patients,
their family members, and the society at large.*? For advanced neovascular AMD, the gold-standard treatment is
intraocular injections.'® Intravitreal anti-VEGF (vascular endothelial growth factor) agent is very effective in treating
neovascular AMD, and has significantly reduced the rates of visual impairment in populations around the globe.'® These
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targeted therapies have transformed treatment for patient with neovascular AMD.’® Randomized clinical trials have
shown that intravitreal injections of anti-VEGF agents to treat choroidal neovascularization in patients with neovascular
AMD lowered the likelihood of moderate vision loss to less than 10% over a 24-month period.’'>* Low vision aids and
rehabilitation focus on optimizing the use of remaining vision following significant loss of vision teaching skills to
improve daily visual functioning, helping individuals adapt to permanent vision loss and enhancing their psychosocial
well-being.> In addition, there is increasing evidence supporting the beneficial effect of a healthy diet rich in anti-oxidant
supplements to reduce the risk of intermediate-stage AMD progressing to advanced stages.>*

However, current treatments can only partially slow disease progression and cannot stop it, consequently, understanding
how to prevent its onset and identifying risk factors is essential. While no specific preventive method has been established,
understanding the high-risk factors for AMD and making lifestyle changes are important for managing this multifactorial
disease.”® Studying risk factors is crucial because there are no effective treatments for AMD, and identifying modifiable risk
factors can improve prevention and slow AMD progression. Effective communication between patients and care providers
can improve AMD care and enhancing understanding of the risk factors of AMD is essential to enhance understanding of
the diagnosis and treatment of AMD, and reduce anxiety and stress related to illness.”’ Future advancements are anticipated
to come from improved prevention, risk factor modification, personalized medicine, new anti-VEGF treatments, and
regenerative therapies.'® Furthermore, research into more stringent control and prevention measures for AMD emphasizes
its risk factors to facilitate early intervention.”® This study provides information how general knowledge on AMD risks
helps to make patient counselling and referral links if needed. As the aging population continues to grow it leads to an
increase in the numbers visual impaired people related to AMD. Furthermore, as healthcare providers are generally
considered as front-line informers and educators of health, understanding their knowledge and influencing factors plays
a significant role in increasing public knowledge of the risks of AMD. Assessing healthcare providers knowledge of risk
factors of AMD is imperative for identifying areas where awareness needs to be raised to facilitate the prompt identification
and treatment of the condition. The aim of this study was to assess knowledge of general healthcare providers on AMD risk
factors and to identify the influencing factors.

Materials and Methods
Study Design, Setting and Period

A cross-sectional study was carried out to collect data from healthcare professionals in Gondar City. Gondar city is
located in the Amhara National Regional State, Central Gondar Zone 727 km from Addis Ababa, the capital of
Ethiopia. The data collection period spanned from August 1to 30, 2024. The city administration is home to a variety of
healthcare facilities, including eight health centers, one general hospital, and one comprehensive specialized hospital.
The comprehensive specialized hospital serves as a teaching and referral hospital and includes a tertiary eye care
center, providing both general and specialty eye care services through outpatient and inpatient units. In total, there are
2611 healthcare providers in the city’s government health facilities, encompassing general practitioners, nurses,
midwives, psychiatric nurses, anesthesiologists, and laboratory technologists. In addition, Gondar city has a network
of 61 private healthcare facilities, including 33 specialty clinics, 24 medium clinics, 2 eye care clinics, 1 primary

hospital, and 1 general hospital.

Study Population

All healthcare providers working in public healthcare facilities in the study area were eligible to the study. However, eye
care professionals, including ophthalmologists, optometrists, cataract surgeons, and ophthalmic nurses, were excluded
from the study as the main objective of the study was to assess the knowledge of non-eye care regarding AMD risk
factors. Healthcare workers in private healthcare facilities were excluded from the study to avoid collecting duplicate
data, as it is believed that most privately employed in the study area also work in government facilities. Additionally, this

decision was made to ensure feasibility in terms of data collection.
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Sample Size Determination

The single population proportion formula was used to determine the sample size for the study taking 95% confidence
level (Za /2 = 1.96), 50% proportion of knowledge on risk factors of AMD, as no prior studies on this topic were
available, 4% degree of precision in to consideration. Based on these parameters, the sample size was 600, and with an
estimated non-response rate of 10%, 660 was the final number of study participants. The total 660 sample was distributed
for the randomly selected hospitals proportional to number of healthcare providers.

Sampling Technique and Procedures

First the number of healthcare providers in Gondar city were collected based on the level care (health center, general
hospital and specialized hospital). Then the number of healthcare providers was proportionally allocated to each
healthcare level and systematic random sampling technique was applied to select healthcare providers within each
stratum. The total number of healthcare professionals (2611) was divided by the required sample size (660) to determine
a sampling fraction interval of 4. Then every 4™ healthcare provider was included in the sample once the first participant
selected.

Operational Definitions

In this study, we measured healthcare providers’ knowledge of AMD risk factors among healthcare providers who were
aware of the condition. Healthcare provider were considered aware of AMD when they provided a positive response
(yes) for the question, “Have you ever heard of age-related macular degeneration?”” and being able to describe AMD, as
“a condition caused by deterioration of the retina or part of the eye, leading to blurred central vision or blindness in
elderly individuals”, were considered aware of AMD. Study participants who identified the two most consistently

16,22,25,26

literature reported age related macular degeneration risk factors—age and cigarette smoking and/or one or

more additional risk factor were classified as having adequate knowledge of AMD risk factors; otherwise knowledge was
considered inadequate. Knowledge on AMD was assessed with seven question items adapted from previous studies.>*°
These question items encompass definitions of AMD, its causes, symptoms, risk factors, prevention strategies, treat-
ments, and its types. Health providers who answered the knowledge questions correctly were awarded one point for each
correct answer; otherwise, they received zero points. The possible knowledge score on AMD for each participant ranges
from zero to seven, and the total knowledge score classified into®' good (80—100%), fair (60-79%), and poor (below
60%) based on Bloom’s cutoff point. Additionally, participants who had undergone an eye examination within the
past year were categorized as having had a recent eye examination.®® Participants were considered to have a history of
eye disease if they had been diagnosed with any type of eye disease by an eye care professional.®® In this study healthcare
providers were those health professionals who had direct contact with patients (such as nurse, medical doctors) and those
with indirect contact with services such as laboratory technologist and pharmacists.

Data Collection Tool and Procedures

A pre-tested structured questionnaire, adapted from previous studies,””**°

was used to collect data. The questionnaire
consisted of three parts: socio demographic data, health related data and knowledge related questions about risk factors of
AMD. The questionnaire was administered face-to-face using the English version of the questionnaire as it was challenging
to make direct translation form English to Ambharic (local language) and it the pretest indicated healthcare providers are
rather well familiar with terms related to AMD in English than Ambharic. The data were collected by three optometrists
supervised by the principal investigators after a verbal informed consent was sought from each study participant.

Data Quality Assurance

A pretest was conducted with 30 healthcare providers (5% of the total sample size) from healthcare settings not included
in the study. This was done to assess the consistency of the wording and to identify any relevant items that may have
been overlooked in the questionnaire. A half day training was provided to data collectors by the researcher on how to
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collect the data. A close day-to-day supervision was made to ensure quality data and collected data were checked for
completeness.

Ethical Considerations

The study was ethically approved by the University of Gondar Ethical Review Board (Ref# AV/S10914). Additionally,
a letter of support was secured from the administrative offices of the Central Gondar Zonal Health Bureau. Each study
participant provided informed verbal consent before participating in the study, ensuring they were fully informed to
refuse or leave to participate in the study at any time without any consequences. As the study was deemed to involve
minimal risk to participants and it was designed to gather anonymous data on non-sensitive topic the institutional review
board decided verbal consent was sufficient to ensure participants’ rights and welfare without imposing unnecessary
burden. This decision was approved by the University of Gondar IRB, which recognized the appropriateness of verbal
consent for this study. The verbal consent process was documented thoroughly, ensuring that all participants were fully
informed about the study’s aims and their rights. To maintain confidentiality, individual identifiers were excluded, and
a computer with a password was use to secure data.

Statistical Analysis

Entered data to Microsoft excel 16 (Supplementary 1) and were reviewed for completeness and consistency before
performing analysis with the R statistical software version 4.4.1.°> The univariable analysis was presented as percentages
and frequencies, while continuous data were reported as means and standard deviations. A binary logistic regression
model was employed to examine the relationship between knowledge of AMD risk factors and the independent variables.
Initially, associations between knowledge and predictors were examined using bivariabel logistic regression to identify
factors linked to the dependent variable. Subsequently, variables with a P-value < 0.2 in the bivariate logistic regression
were included in a multivariable logistic regression model to assess significant associations. The Hosmer-Lemeshow
goodness-of-fit test was used to assess model fit (p-value = 0.73). The strength of the association between the
independent variables and the dependent variable was evaluated using adjusted odds ratios with 95% confidence
intervals, with P-values < 0.05 considered statistically significant. In our analysis, we exclusively included healthcare
providers who demonstrated an awareness of AMD, as specified in the operational definition.

Results

Participants Characteristics

A total of 607 healthcare providers, with a response rate of 92%, were participated in the study. The mean age of the
study participants was 33.2 (+5.4) years. They had varied healthcare service experiences ranging from 1 to 37 years.
Almost half of the participants (332) were male, and 68% (417) were married. A large majority of the healthcare
providers (77.8%) worked in specialized hospitals (Table 1).

Profession and Eye Healthcare Related Trainings of Study Participants

Nurses accounted for around 40% (263) of the study participants, while medical doctors represented a quarter (128) of the
study participants. Less than one-third (165) of the study participants had received training related to eye health which ranges
from as recent as one year to as long as 18 years since the training has been taken. Nearly equal proportions of participants
received eye health-related training during their university/college education or through on-the-job training (Table 2).

General and Eye Health Related Status of the Study Participants

Two hundred thirty-six participants (38.9%) had a family history of hypertension, while only 5.6% reported having
hypertension themselves. Additionally, one-third of the participants (182) had a family history of diabetes mellitus. Less
than one-third (168) of the participants had undergone a general eye check-up in the past year, and approximately
a quarter (94) had a confirmed eye health condition with refractive errors (45.7%) and conjunctivitis (26.6%) (Table 3).
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Table | Sociodemographic Profiles of Healthcare Providers in Gondar

City, Northwest Ethiopia (N= 607)

Characteristics Number Percent
Sex

Male 332 54.7
Female 275 453
Marital status

Never married 190 31.3
Married 417 68.7
Age group (Year)

22-30 235 387
3140 335 55.2
40 and above 37 6.1
Level of health care

Health center 95 15.6
General hospital 40 6.6
Specialized hospital 472 77.8
Service years in healthcare

1-4 181 29.8
5-9 230 379
10+ 196 323

Table 2 Study Participants Profession and Eye Health Related Training at Gondar City,

Northwest Ethiopia, 2024 (n = 607)

Characteristics Number Percent
Profession

Nurse 263 433
Medical doctor 128 21.1
Midwifery 70 1.5
Laboratory technologist 53 8.7
Pharmacist 49 8.2
Anesthesia 13 2.1
Others (health office, psychiatry, physiotherapy, nutrition) 31 5.1
Educational level

Diploma 57 9.4

First degree 436 71.8
Master degree/specialty and above 114 18.8
Eye health related training

Yes 165 272

No 442 728
Time since eye health related training taken (n=165) Mean(SD) = (4.5+3.2) Range: 1-18
Mode of eye health related training (n =165)

Form curriculum (college/university) 88 533

On job training 77 46.7

Knowledge on AMD Risk Factors

Among the study participants who were aware of age-related macular degeneration (350), 29.7% (95% CI: 25.0%,
34.8%) demonstrated adequate knowledge of its risk factors. The large majority of study participants demonstrated
significant knowledge about older age (95.7%), diabetes mellitus (76.6%), cigarette smoking (72%), and hypertension
(68%) as risk factors of AMD (Figure 1).

However, more than one risk factors were also reported by study participants (Table 4).
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Table 3 General and Eye Health Status of Study Participants in Gondar City, Northwest Ethiopia, 2024 (n = 607)

Characteristics Number Percent
History of hypertension

Yes 34 5.6
No 573 94.4
Family history of hypertension

Yes 236 389
No 356 58.6
Do not know 15 25
Family history of diabetes mellitus

Yes 182 30.0
No 404 66.6
Do not know 21 34
General eye check in the last one year

Yes 168 27.7
No 439 723
Confirmed eye disease (any)

Yes 94 15.5
No 513 84.5
Type of eye condition (n=94)

Refractive error 43 45.7
Conjunctivitis 25 26.6
Presbyopia 12 12.8
Dry eye 5 5.3
Glaucoma 3 32
Chalazion 2 2.1
Others* 4 43
History of age-related macular degeneration (n =94)

Yes 0 0.0
No 94 100
Family with age - related macular degeneration (n = 350)

Yes 33 9.4
No 270 77.1
Do not know 47 13.5

Notes: Others*: Strabismus (2), Concretions (1), naso lacrimal duct obstruction (1).

Factors Associated with Knowledge of AMD Risk Factors

In the bivariable regression analysis, male sex, having a master’s degree or higher, healthcare service durations of less than five
years, working in non-clinical healthcare professions (those with no direct involvement with patients), receiving eye health-
related training, having an eye check-up in the past year, working in specialized hospitals, and having hypertension or diabetes
mellitus were statistically associated with knowledge of AMD risk factors at p < 0.20. These variables were included in the
multivariable logistic regression model to determine the independent predictors of knowledge about age-related macular
degeneration risk factors.

In the multivariable logistic regression, knowledge of AMD risk factors was significantly affected by male sex,
healthcare service durations of less than five years and over ten years, receiving eye health-related training, and having
hypertension. Males were 68% more likely (AOR: 1.68; 95% CI: 1.16, 2.43) to be knowledgeable about the risk factors
of AMD compared to their female counterparts, controlling for all other determinants. Healthcare providers with less
than five years of healthcare experience were 1.86 times more likely to be knowledgeable about AMD risk factors (AOR:
1.86; 95% CI: 1.23, 2.88) compared to those with six to ten years of experience. Conversely, those with over ten years of
healthcare service were 43% less likely to be knowledgeable about AMD risk factors (AOR: 0.57; 95% CI: 0.34, 0.95).
Additionally, healthcare providers who received eye health-related training were 91% more likely to be knowledgeable
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Figure | Types and frequency of reported risk factors of AMD by healthcare providers.

about AMD risk factors (AOR: 1.91; 95% CI: 1.23, 2.83) compared to those who did not receive such training.
Furthermore, healthcare providers with a history of confirmed hypertension and diabetes mellitus were 2.28 times
(AOR: 2.28; 95% CI: 1.52, 3.44) and 2.48 times (AOR: 2.48; 95% CI: 1.02, 6.27) more likely, respectively, to be
knowledgeable about AMD risk factors (Table 5).

Discussion

This study explored the knowledge of healthcare providers regarding the risk factors for AMD in public health facilities
in northern Ethiopia. The results revealed that only a small percentage of providers had sufficient knowledge about AMD
risk factors. Several factors influenced AMD risk factor knowledge including gender, years of healthcare services,
participation in eye health training, and history of hypertension and diabetes mellitus.

The study revealed that only one-third of healthcare providers had adequate knowledge about the risk factors for
AMD. This limited understanding may stem from a lack of eye health training for these providers. In fact, less than one-
third (27.2%) reported receiving eye health-related training during their College education or while on the job. Given the
critical role play in delivering health information and medication counseling to patients, the limited knowledge about

Table 4 Reported Risk Factors (More Than One) for AMD and Frequency by
Healthcare Providers in Gondar City, Northwest Ethiopia, 2024 (n = 350)

Risk Factors Frequency | Percent
Age, obesity, HTN, DM, smoking and sunlight exposure | 124 353
Age, HTN, DM and smoking 114 32.6
Age and family history of AMD 48 13.7
Age, HTN, DM and smoking 20 5.7

Age and DM 19 54

Age and smoking 14 4.0

DM and sunlight exposure I 3.1

Do not know 4 1.1

Abbreviations: AMD, age related macular degeneration; DM, Diabetes Mellitus; HTN,
Hypertension.
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Table 5 Bivariable and Multivariable Logistic Regression Analysis to Identfiy Factors Association with
Knowledge of AMD Risk Factors Among Healthcare Providers in Ethiopia (n=350)

Determinant Risk Factors Knowledge (n, %) COR (95% CI) AOR(95% CI)
Adequate Inadequate
Sex
Male 67 (19.14) 90 (44.57) 2.38 (1.723.32)* 1.68(1.16,2.4)*
Female 37 (10.57) 156 (25.71) 1.00 1.00
Marital status
Married 72 (20.57) 160 (45.71) 1.00 -
Never married 32 (9.14) 86 (24.57) 1.31(0.92,1.86) _
Educational level
Diplomaffirst degree 77 (22.00) 191 (54.57) 1.00 1.00
Masters/ above 27 (7.72) 55 (15.71) 2.15(1.39,3.40)* 1.49(0.88,2.57)
Age group
30 and below 41 (11.72) 95 (27.14) 1.00 -
Above 30 63 (18.00) 151 (43.14) 0.99(0.71,1.37) -
Healthcare service (Year)
Below 5 50 (14.28) 120 (34.28) 2.30(1.58,3.35)* 1.86(1.23,2.83)*
6-10 34 (9.71) 87 (24.88) 1.00 1.00
Above 10 20 (5.71) 39 (11.14) 0.81 (0.52,1.24) 0.57(0.34,0.95)*
Profession
Clinical care provider 88 (25.14) 192 (54.89) 1.00 1.00
Nonclinical providers 16 (4.57) 54 (15.40) 0.60(0.410.87)* 0.67 (0.44,1.01)
Eye health related training
No 52 (14.86) 173(49.43) 1.00 1.00
Yes 52 (14.86) 73(20.86) 3.01(2.03,4.55)* 1.91(1.23,2.83)*
Duration since training taken
Less than 5 years 22 (17.60) 44 (35.20) 0.48(0.22,1.00) -
5 and above years 30 (24.00) 29 (23.20) 1.00 -
Eye check up
Yes 33 (9.43) 75 (21.43) 1.47(1.01.2.12)* 1.37 (0.90,2.10)
No 71 (20.29) 171 (48.86) 1.00 1.00
Working facility
Health center/general hospital 18 (5.14) 41 (11.71) 1.00 1.00
Specialized hospital 86 (24.58) 205 (58.57) 2.07 (1.41,3.06)* 1.09 (0.69,2.10)
Confirmed eye problem
Yes 18 (5.14) 41 (11.71) 1.29 (0.82,2.04) -
No 86 (24.57) 205 (58.57) 1.00 -
Confirmed hypertension
Yes 11(3.24) 15 (4.29) 2.50 (1.16,5.99)* 2.42 (1.02,6.27)*
No 93 (26.57) 231 (66.00) 1.00 1.00
Confirmed diabetes mellitus
Yes 2 (0.57) I (3.14) 4.92(1.34,31.63)* 2.93 (0.67,20.55)
No 102 (29.14) 235 (67.14) 1.00 1.00

Note: *p<0.001.

Abbreviations: COR, Crude Odds Ratio; AOR, Adjusted Odds Ratio; Cl, confidence interval.

AMD is concerning. These gaps in understanding represent missed opportunities for early detection and preventive care,
particularly in Ethiopia, which faces a triple burden of diseases where noncommunicable diseases account for approxi-
mately 35%°* and around 60% of the population relies on public health facilities for care. However, this finding is more
encouraging compared to a nationwide cross-sectional study conducted in Poland, which revealed that more than half of
adults did not know the risk factors for AMD.® This difference may be attributed to varying levels of awareness and
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knowledge about AMD itself. The current study supports this notion, as 57.7% of healthcare providers reported being
aware of AMD, with 60% demonstrating fair to good knowledge of the condition. In contrast, only 54.3% of Polish
adults were aware of AMD. This highlights a notable discrepancy in awareness levels, suggesting that may have more
access to relevant information and training compared to the general population. One possible explanation for the better
outcomes in our study is that it involved who have a higher knowledge demand and experience in health-related fields.
For instance, a study from Beijing, China, found that 35% of participants with health-related work experience identified
smoking as AMD risk factor.®® This suggests that increased exposure to health education may significantly enhance
knowledge of AMD risk factors among healthcare providers. Furthermore, the higher proportion of healthcare providers
aware of AMD risk factors can be attributed to the study’s focus on medical professionals who could greater access to
information about AMD risk factors from different sources of information. A study conducted in the USA among
undergraduate and graduate students showed that participants were generally able to recognize the links between various
cancers and health risk behaviors that have been extensively covered in the media.®’ In contrast, the findings from the
current study are lower than those reported in other research. For instance, a study on the warning signs and risk factors
to stroke among Nigerian nursing undergraduate students found that approximately 53.2%° of participants had a good
understanding of stroke risk factors. Similarly, another study involving twenty optometrists in Australia indicated that
65%" were knowledgeable about AMD risk factors. Several factors may explain these discrepancies. First, differences in
training programs and educational curricula between countries could lead to varying levels of knowledge among
healthcare providers. In Nigeria and Australia, nursing and optometry students may receive more comprehensive training
focused on specific health conditions, including stroke and AMD. Additionally, the focus of their respective studies may
have heightened awareness and interest in those particular conditions. Another possible explanation is the varying
prevalence and public health emphasis on different diseases. In regions where stroke and AMD are more prevalent or
widely discussed in media and public health campaigns, might be more motivated to stay informed about these
conditions. Despite the small proportion of healthcare providers knowledgeable about the risk factors for AMD, it is
notable that a high percentage of participants recognized older age (95.7%) and cigarette smoking (72%) as significant
risk factors. Similar findings have been reported in other studies. For example, a study from Saudi Arabia showed that
66.2% of adults identified age and 25.7% identified smoking as risk factors for cataracts.”” In a survey conducted among
385 residents in Beijing, only 35% recognized smoking as AMD risk factor.®® Additionally, a study on the general
population in Singapore found that 38.5% and 36.7% of respondents identified age and smoking as risk factors for AMD,
respectively.”' These findings suggest a general awareness of key risk factors among participants, even if overall
knowledge of AMD is limited. Several explanations may account for this awareness. First, older age and smoking are
widely discussed in public health campaigns and media, which can enhance recognition; second, the association of these
risk factors with other well-known health conditions, such as cardiovascular diseases and lung cancer, may reinforce their
significance in the minds of healthcare providers and the public and personal experiences or the prevalence of related
health issues within communities may also influence awareness.

This study reveals an interesting finding regarding gender differences in knowledge about the risk factors for AMD.
Specifically, males were found to be 68% (AOR: 1.68; 95% CI: 1.16 —2.43) more likely to be knowledgeable about these
risk factors compared to females with the same profile. Understanding the reasons behind this disparity could be valuable
for developing targeted educational interventions aimed at increasing knowledge among females, ultimately enhancing
awareness and prevention efforts for AMD across all demographics. The observed discrepancy in knowledge about AMD
risk factors between males and females may be because males might be more attuned to lifestyle-related risk factors, such
as smoking, which could further enhance their overall knowledge about risks of AMD. Understanding factors for this
gender gap is essential for developing targeted educational initiatives aimed at bridging the knowledge gap and
improving awareness of AMD among all demographics. Gender differences in knowledge of risk factors for other eye
diseases have also been reported in other studies. For example, a study among final-year medical students in Saudi
Arabia found that male students had higher knowledge scores regarding the risk factors for diabetic retinopathy
compared to their female counterparts.”? Additionally, gender emerged as a significant factor influencing awareness of
common eye disease risk factors such as glaucoma and AMD in a nationwide survey conducted in Poland among
adults.®® Varying perceptions of risk may impact knowledge, as males might be more likely to seek out information about
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conditions they view as more relevant or threatening. A significant body of research on risk suggests that women and
men have different perceptions of risk.”?

The findings from this study revealed a significant trend in healthcare providers’ knowledge AMD risk factors based
on their years of experience. Specifically, providers with less than five years of healthcare experience were 1.86 times
more likely (AOR: 1.86, 95% CI: 1.23-2.88) to possess knowledge about AMD risk factors compared to those with six to
ten years of experience. In contrast, providers with over ten years of experience were found to be 43% less likely (AOR:
0.57; 95% CI: 0.34-0.95) to be knowledgeable about these risk factors. This trend is consistent with findings from
a cross-sectional study conducted among pediatricians in Jeddah, where 56.5% of junior residents were aware of risks of
retinopathy of prematurity,”* compared to only 6% of consultants. Additionally, evidence from Ireland indicates that
knowledge of stroke risk factors was lowest among individuals aged 65 and older.”> These observations suggest that
newer healthcare providers may be more engaged with current educational resources and updates, while more experi-
enced providers may benefit from targeted training to refresh their knowledge on evolving health risks. This finding
suggests that newer healthcare providers may benefit from more recent training and exposure to current guidelines and
research related to eye health, while those with greater experience might be relying on outdated information or may not
have received ongoing education about conditions like AMD. In this study, the duration of eye health-related training
ranged from 1 to 18 years. Addressing this knowledge gap through targeted continuing education programs could help
ensure that all healthcare providers are well-informed about important risk factors for AMD. However, this observation
contrasts with another study that found knowledge scores among optometry practitioners increased with years of clinical
experience.’® This discrepancy highlights the need for further investigation into the factors influencing knowledge
retention and updates among experienced providers, emphasizing the importance of continuous professional development
in the rapidly evolving field of eye health. This emphasis on training aligns with findings from other studies. For instance,
research from the Democratic Republic of Congo showed that who received training on breast cancer were 1.9 times
more likely to be knowledgeable about its risk factors.”” Additionally, a qualitative study in Fiji among community health
workers indicated significant improvements in knowledge about both diabetes and diabetic retinopathy following
training.”® Similarly, a study of non-ophthalmic healthcare providers in Riyadh, Saudi Arabia, identified insufficient
periodic training in eye care (69%) and a lack of retinal evaluation training (49.6%)"° as key reasons for low knowledge
levels regarding the management of diabetic eye conditions. These insights collectively highlight the importance of
ongoing education and specialized training in enhancing healthcare providers’ knowledge and competence in eye health.
The findings reveal that healthcare providers with a history of confirmed hypertension and diabetes mellitus were
significantly more likely to be knowledgeable about AMD risk factors. Specifically, those with a history of hypertension
were 2.28 times more likely to possess this knowledge (AOR: 2.28; 95% CI: 1.52 to 3.44), while providers with diabetes
mellitus were 2.48 times more likely (AOR: 2.48; 95% CI: 1.02 to 6.27). These results suggest that personal health
experiences may enhance awareness and understanding of conditions linked to AMD. Providers with these chronic
conditions may be more attuned to the associated risk factors and the importance of early detection, leading to improved
patient education and advocacy. This underscores the potential value of integrating personal health experiences into
professional development, which could further enhance healthcare providers’ ability to inform and support patients at
risk for AMD. The presence of chronic diseases has been reported to correlate with awareness of AMD risk factors. It can
be hypothesized that older adults, who are at greater risk for both chronic diseases and eye conditions, may seek eye care
more frequently and receive education from their primary care physicians or ophthalmologists.** Chronic conditions like
diabetes, hypertension, and dyslipidemia are established risk factors for eye diseases.®' Therefore, individuals with these
conditions may be more informed about the potential eye complications associated with them, increasing awareness on
eye diseases and their associated factors. Additionally, studies have shown that the presence of chronic diseases is a key
factor linked to awareness of common eye diseases and the risk factors for glaucoma and AMD.*

Strength and Limitations

This is the first study which address the gap in the literature on the knowledge of healthcare providers regarding AMD in
Ethiopia. Our study population included a range of healthcare professions, including nurses, medical doctors, pharma-
cists, health officers, midwifers working at three healthcare levels (health center, general hospital and specialized
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hospitals). This increases the generalisability of these findings. However, there are some limitations which should be
considered in the interpretation of findings from the study. Firstly, the outcome definition in our study is somewhat based
on a stricter criteria than previous studies which may result in underestimation of our estimate. Secondly, the study might
be subject to the recall as the data is based on self-report and social desirability bias as the healthcare providers’ may
expectation of knowledge themselves as knowledge about the subject matter. This study was only limited to risk factors
of AMD and it did not address prevention and management knowledge among healthcare providers. Another potential
limitation is that the study only included public health facility healthcare providers, but we do not believe this would
affect the representativeness of our study findings as majority of the healthcare providers working in private health
facilities in the study are those who work in public health facilities.

Conclusion

With over 70% of the healthcare providers having low knowledge of AMD risk factors, there is a dire need for public
health educational programs to improve the level of knowledge about AMD in the healthcare provider population.
Despite the ever increasing burden of AMD understanding among healthcare providers is limited. Only one out of three
healthcare providers have sufficient knowledge regarding AMD risk factors. Improvements in AMD risk factor knowl-
edge among healthcare providers can be brought about by incorporating this topic into the curriculum and continuing
education courses supported with period refreshment trainings. Integrating advice for people with chronic diseases such
as DM and hypertension could help to increases risk factors of knowledge on AMD. Further studies are recommended to
examine the reasons for gender gap in risk knowledge related to AMD. Furthermore, evaluating the practice of eye
checkup for AMD among healthcare providers is recommended and how risk factor knowledge affect eye checkup
practices, and the extent of awareness on management and prevention of AMD should be investigated among this
segment of the population including the sources of information.
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