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Background: Uncorrected presbyopia is the leading cause of near visual impairment among working-age adults in the world. In 
Ethiopia, there was limited evidence on the magnitude of uncorrected presbyopia and its associated factors among school teachers. 
Therefore, this study aimed to determine the magnitude of untreated presbyopia and its associated factors among school teachers in 
Debre Tabor town, Northwest Ethiopia.
Methods: An institution-based cross-sectional study was conducted on 448 school teachers at Debre Tabor town using a simple 
random sampling technique. The data were collected using a face-to-face interview and a comprehensive ocular examination. A binary 
multivariable logistic regression model was conducted to identify associated factors of the uncorrected presbyopia.
Results: Generally, the prevalence of uncorrected presbyopia among school teachers was 63.62% (95% CI: 59.2–67.9). Age (35–45) 
(AOR: 4.56, 95% CI: 1.74, 11.91), female gender (AOR: 3.03, 95% CI: 1.75, 5.26), unaware of presbyopia (AOR: 2.35, 95% CI: 1.30, 
4.25), unaware of refraction site (AOR: 4.21, 95% CI: 2.42, 7.33), no eye checkup history (AOR: 2.76, 95% CI: 1.52, 5.01), and no 
family history of spectacle use (AOR: 2.61, 95% 4.67) were significantly associated with uncorrected presbyopia.
Conclusion: In the current study, the magnitude of uncorrected presbyopia was high. Age below 45 years, female gender, lack of 
awareness of presbyopia and refraction site, lack of history of eye checkups, and family spectacle use were significantly associated 
with uncorrected presbyopia. The early correction of presbyopia, health education on presbyopia, and the provision of affordable 
spectacle corrections for school teachers were recommended.
Keywords: Debre Tabor, Ethiopia, magnitude, presbyopia

Introduction
Presbyopia is a common age-related ocular condition characterized by reduced near vision due to progressive loss of lens 
accommodation.1 There are many factors contributing to the development of presbyopia, but aging is the most consistent 
one.2–4 Approximately 1.8 billion people were living with presbyopia globally, and from those, around 215 million (12%) 
were living in Africa.2 In Ethiopia, the prevalence of presbyopia ranges from 69% to 95%.3,4 Uncorrected presbyopia is 
the leading cause of universal near visual impairment among the working-age population in the world.2

Globally, 1.8 billion people were living with presbyopia; however, 826 million (45%) had no correction or inadequate 
correction of presbyopia.2 A meta-analysis study on the assessment of global vision impairment from 1990 to 2020 
showed that 510 (371–667) million people remain visually impaired at present due to a lack of presbyopia correction.5 

The magnitude of uncorrected presbyopia among school teachers ranges from 29% to 96.3%, which was worse in sub- 
Saharan Africa.1,6–9 Studies done in Ethiopia showed that the magnitude of uncorrected presbyopia ranges from 52% in 
Hawassa to 69% in Bahir Dar.4,10,11
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School teachers are one of the main building blocks of a progressive society, and their ability to see clearly is essential 
for their daily activities. Most of their activities require extensive periods of near and intermediate work to prepare 
teaching materials and read students’ scripts, which rely on the use of near corrections. Due to this, proper and adequate 
correction is required to maximize their performance and quality of life.1

Uncorrected presbyopia has a significant impact on near-vision-related tasks (2–8 folds), reduce vision-related quality 
of life,12–15 induce distress and low self-esteem,16 loss of productivity among working age population, and it causes more 
than 25.4 billion-dollar’s loss in working-age adults.17–19

The major risk factors for uncorrected presbyopia among school teachers were younger age (below 45 years), being 
female, lack of awareness of presbyopia and refraction sites, no history of eye check-ups, and self-rated good vision.10,11,20,21

The World Health Organization (WHO) sets different priorities for the provision of presbyopia correction services.22 

Effective correction of vision in presbyopia can be achieved through spectacles correction, contact lenses, intraocular 
lenses, and refractive surgery.23–25 Uncorrected presbyopia is a major public health issue that needs to be addressed in 
both the developing and developed worlds.26 Therefore, this study was aimed at determining the magnitude of 
uncorrected presbyopia and its associated factors among school teachers in Debre Tabor town, Northwest Ethiopia. 
This study will provide valuable information for advocacy, planning, providing refraction and affordable spectacle 
services, and implementing a program of eye health services for schoolteachers.

Methods and Materials
Study Design, Area, and Period
An institution-based cross-sectional study was done among schoolteachers at Debre Tabor town, North Ethiopia. The 
town is in Amhara regional state, the capital city of the South Gondar zone, which is located 667 km from the capital city 
of Ethiopia (Addis Ababa). Debre Tabor town has an estimated population of 119,176 (51.3% males, 48.7% females).27 

The town has a total of 6 kebeles (the smallest government administrative units in Ethiopia), with 11 public schools (7 
primary and 4 secondary) and 9 private schools (8 primary and 1 secondary), with a total of 1156 teachers aged 35 years 
and above (Debre Tabor town educational office, unpublished report, 2022). The town has a comprehensive, specialized 
hospital, one private specialty eye clinic, and two private optical workshops, which provide general eye health services 
and spectacle services for the surrounding community. The study period was from May 24 to June 28, 2022.

Inclusion Criteria
All school teachers of age 35 years and above and presenting near visual acuity worse than N6, who worked in primary 
and secondary schools at Debre Tabor town during the study period, were included in the study.

Exclusion Criteria
School teachers with medial opacity that obscured the view of their retina and hindered refraction correction, such as 
significant cataracts, central corneal opacity, and retinal disease like macular degeneration were excluded from the study.

Sample Size Determination and Sampling Procedures
Power analysis software was used to determine a maximum sample size using the following assumptions: sex as 
a consistent factor,11 power 80%, unexposed to exposed ratio 1:1, confidence interval of 95%, uncorrected 
presbyopia among unexposed 42.0%, OR 1.78, and non-response rate 10%. The final sample size based on sex 
was 451.

To select the study participants from 20 schools, a simple random sampling technique was used. To assure 
representativeness, the number of teachers aged 35 years and older in each school was identified by asking their current 
age using their name list as a sampling frame. According to the number of teachers, the necessary sample from each 
school was allocated proportionally, and 451 participants who met the inclusion criteria were randomly chosen by lottery 
methods from all schools. When the selected individuals did not fulfil the eligibility criteria of the study, the next 
participant was selected by lottery.
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Data Collection Tools
Resources from studies that have been conducted earlier were used to develop the tool.1,3,4,10,11 The structured 
questionnaires were initially prepared in English by the principal investigator, then translated into Amharic (local 
language) by language expertise and re-translated to English to check consistency in the meaning of words and concepts. 
The questionnaire consisted of demographic information and questions to identify the associated factors of uncorrected 
presbyopia. It was pre-tested and modified prior to the data collection. A pen-torch light was used for anterior segment 
examinations and direct ophthalmoscope for posterior segment examinations. Snellen acuity chart was used for distance 
and near visual acuity measurements with a pinhole to identify whether vision reduction was due to refractive error or 
not. Streak retinoscope, trial frame, trial lenses, and accessories were used for determining refractive errors of study 
subjects.

Data Collection Procedures
The data were collected by three well-trained optometrists under the supervision of two supervisors. The optometrists 
conducted a face-to-face interview using an Amharic version structured questionnaire that had been pre-tested in advance 
that included socio-demographic data, eye care service-related data, and clinical variables following the receipt of 
participant’s informed consent. After completing the interview, all study participants received a comprehensive ocular 
examination. Both the anterior and posterior segments were examined using pen-light torch and a direct ophthalmoscope, 
respectively.

Using a standard Snellen chart, distance visual acuity (DVA) was measured at 20 feet under ambient light condition 
for all participants. Study participants with DVA worse than 6/6 were refracted, while teachers with DVA 6/6 and better 
directly underwent near refraction. Following this, near visual acuity (NVA) was measured binocularly after best- 
corrected distance vision with a near vision chart at 40cm. Participants with binocular NVA of N6 were refracted with 
plus spherical lenses on top of distance correction to obtain the best corrected NVA.

After the comprehensive ocular examination, each participant received an advice regarding their eye health, 
presbyopia treatment options, and visual status. Individuals who had no spectacle correction and who had other ocular 
conditions were referred to Debre Tabor Hospital for further examination and treatment.

Data Quality Assurance
To confirm the accuracy of the data, a pre-test was conducted among school teachers in Gasagn town on 5% of the sample 
using the Amharic version of the structured questionnaire. Training was given to the data collectors and supervisors by the 
principal investigators on data collection procedures and sampling techniques. The collected data was checked for 
completeness and consistency each day, and double entry of data was done to assure the quality of the data.

Data Processing and Analysis
Epi-Data version 4.6 was used to code and enter the data before it was exported and imported into the statistical package 
for social science version 26 for analysis. The data were described using summary statistics like proportion, frequency, 
mean, and interquartile range. A binary multivariable logistic regression model was built to identify the significant 
associated factors of uncorrected presbyopia. The variance, inflation factor, and tolerance were used to test a presence of 
multi-collinearity. The backward elimination method was used to enter variables into a multivariable binary logistic 
regression. The Hosmer and Lemeshow goodness of fit test (p = 0.74) was used to determine the model’s fitness. The 
strength of the association between the variables was expressed using the adjusted odds ratio (AOR) at the 95% 
confidence level. A variable with a P-value of less than 0.05 was considered statistically significant.

Results
Profiles of the Study Subjects
The study included 448 school teachers, with a 99.3% response rate. Their mean age of the study subjects was 46.79 
(6.24) years (IQR: 35–65). From the total participants, 244 (54.5%) were female. Most of the participants (353, or 79%) 
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were public school teachers, and 206, or 46.0%, were working on teaching from 16 to 30 years old. The median average 
monthly income of participants was 7300 ETB (IQR = 6000–8000) (Table 1).

Awareness and Eye Care Service-Related Factors
Among the total participants, 205 (45.8%) had no awareness of presbyopia, and 242 (54.0%) were unaware of refraction 
sites. 76% of the instructors reported having no eye checkup history in the previous year. Among the total study 
participants, 190 (42.4%) rated their current vision as good (Table 2) and 77.4% had near spectacle correction among 
teachers rating their current vision as poor.

Clinical Data of the Study Subjects
Among 448 participants, 161 (35.9%) had refractive errors. However, only 37 (23%) had spectacle corrections. Most of 
the participants (302) (67.4%) had a mild degree of presbyopia, and 269 (60%) required from +1.00 to +1.75D of 
nearsightedness as a correction modality (Table 3).

Prevalence of Uncorrected Presbyopia
The prevalence of uncorrected presbyopia was 285 (63.62%) (95% CI: 59.2–67.9%) (Figure 1). Of these, 180 (63.2%) 
were under 45 years of age (Figure 2) and 175 (61.4%) were unaware of presbyopia.

Table 1 Profiles of Study Subjects at Debre Tabor Town, 
Northwest Ethiopia, 2022 (n = 448)

Variables Frequency Percentage

Age group (year)
35–45 229 51.1

46–55 155 34.6
>55 64 14.3

Gender
Female 244 54.5
Male 204 45.8

Marital status
Married 373 89.3
Single 75 10.7

Education level
Diploma 172 38.4
Degree 208 46.4

Masters and above 68 15.2

Income per month (ETB)
<6000 142 31.7

6001–7300 87 19.4

7301–8000 114 25.5
>8000 105 23.4

Type of school
Public 353 78.8
Private 95 21.2

Level of school
Primary 245 54.7
Secondary 203 45.3

Working experiences (Year)
<15 165 36.8
16–30 206 46.0

>30 77 17.2

Notes: n=Sample size.
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Factors Associated with Uncorrected Presbyopia
By using a bivariable analysis, age, gender, education level, income, school type, experiences, presbyopia awareness, 
refraction site awareness, spectacle use for distance, history of eye check-ups in the past year, family spectacle use, 
degree of presbyopia, and amount of near-add power required were associated with uncorrected presbyopia at the 0.05 
level of significance. However, following the multivariate logistic regression analysis’s correction for possible confoun
ders, age, gender, presbyopia awareness, awareness of refraction sites, eye checkup history, and family history of 
spectacle use were statistically significantly associated with uncorrected presbyopia with a p-value <0.05.

Participants aged 35–45 years had almost five times (AOR = 4.56, 95% CI: 1.74, 11.91) the likelihood of having 
uncorrected presbyopia than those aged greater than 55 years. With respect to gender, the likelihood of having 
uncorrected presbyopia was three times higher (AOR = 3.03, 95% CI: 1.75, 5.26) in female subjects relative to males. 
Lack of awareness of presbyopia increased the risk of unmet need by two times (AOR = 2.35, 95% CI: 1.30, 4.25) in 

Table 2 Awareness and Eye Care Service-Related Factors 
of School Teachers at Debre Tabor Town, Northwest 
Ethiopia, 2022 (n = 448)

Characteristics Frequency Percent

Awareness of presbyopia
Aware 243 54.2
Unaware 205 45.8

Awareness of refraction site
Aware 206 46.0
Unaware 242 54.0

Eye check-up in past 1 year
Yes 107 23.9

No 341 76.1

Distance spectacle use
Yes 37 8.3

No 411 91.7

Family spectacle use
Yes 111 24.8

No 337 75.2

Self-rating current vision
Good 190 42.4

Poor 258 57.6

Table 3 Clinical Data of Study Subjects at Debre Tabor 
Town, North Ethiopia, 2022 (n = 448)

Characteristics Frequency Percent

Refractive error
Yes 161 35.9

No 287 64.1
Degree of presbyopia

Mild 302 67.4

Moderate 118 26.3
Sever 28 6.3

Near add required (Diopters)
+1.00 - +1.75 267 59.6
+2.00 - +2.50 126 28.1

>+2. 50 55 12.3

Note: n=Sample size.
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contrast to those who were aware. Similarly, subjects who had no awareness of refraction sites were four times (AOR = 
4.21, 95% CI: 2.42, 7.33) more probable to have uncorrected presbyopia in comparison to those who were aware. The 
odds of uncorrected presbyopia for study subjects who had no eye check-up in the previous year were almost three times 
(AOR = 2.76, 95% CI: 1.52, 5.01) greater than those subjects who had a history of eye check-ups. Subjects who had no 
family spectacle correction had almost three times (AOR = 2.61, 95% CI: 1.46, 4.67) the greater likelihood of having 
uncorrected presbyopia in comparison to those who had family spectacle correction (Table 4).

Figure 1 Prevalence of uncorrected presbyopia among school teachers in Debre Tabor town, Northwest Ethiopia, 2022.

Figure 2 Prevalence of uncorrected presbyopia among school teachers based on their age groups in Debre Tabor town, Northwest Ethiopia, 2022.

Table 4 Bivariable and Multivariable Logistic Regression Analysis of Factors Associated with Uncorrected 
Presbyopia Among School Teachers in Debre Tabor Town, Northwest Ethiopia, 2022 (n = 448)

Variables Presbyopia Correction COR AOR

Uncorrected Corrected
n= 285 n= 163

Age
35–45 49 180 5.73 (3.17, 10.37)** 4.56 (1.74, 11.91)**
46–55 75 80 1.66 (0.92, 3.01) 1.55 (0.71, 3.38)

>55 39 25 1.00 1.00

Gender
Female 54 190 4.04 (2.68, 6.08)** 3.03 (1.75, 5.26)**

Male 109 95 1.00 1.00

(Continued)
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However, marital status, level of education, level of income, level of school, type of school, working experiences, 
distance spectacle use, self-rated vision, refractive error, severity of presbyopia, and near-add power required were not 
associated with uncorrected presbyopia.

Discussion
In the current study, the prevalence of uncorrected presbyopia was 63.62% (95% CI: 59.2, 67.9%). The finding was in line with 
the studies conducted in Finote Selam (61.95%)4 and Ghana (64%).28 This could be a result of similarities in the mean age of 
study subjects, the definition of uncorrected presbyopia, and spectacle service provisions. The high prevalence of unmet needs in 
developing countries might be attributed to the poor accessibility of affordable and qualitative eye care and spectacle services.29

However, in the current study, the magnitude of uncorrected presbyopia was greater than in the previous studies done 
at Hawassa (51.26%),11 Nigeria (31.3%, 36.4%),1,8 Ghana (29.6%, 54.7%)6,7 and Jakarta (Indonesia) (41%).30 The 
difference might be due to the variation in the definition of uncorrected presbyopia, the age of participants, and eye care 
services. In the South Ethiopia study, unmet need was described as binocular near vision worse than N8 with or without 
existing correction. However, in the current study, uncorrected presbyopia was described as binocular near vision worse 
than N6 with or without existing correction, which led to a higher magnitude of unmet need. Moreover, there were 
available and affordable spectacle services, including public spectacle workshops in Hawassa and glasses for teachers 
without facing monetary hardship in Indonesia, while in this study area there was low accessibility of affordable 

Table 4 (Continued). 

Variables Presbyopia Correction COR AOR

Uncorrected Corrected
n= 285 n= 163

Income/month (ETB)
< 6000 36 106 1.96 (1.14, 3.38)* 0.94 (0.43, 2.07)
6001–7300 48 39 0.54 (0.31, 0.96) 0.35 (0.16, 0.79)

7301–8000 37 77 1.39 (0.80, 2.41) 0.94 (0.46, 1.96)

>8000 42 63 1.00 1.00
Type of school

Public 110 243 1.00 1.00

Private 53 42 0.36 (0.23, 0.57)** 0.39 (0.20, 0.73)
Level of school

Primary 83 162 1.27 (0.86, 1.87) 1.66 (0.95, 2.90)

Secondary 80 123 1.00 1.00
Awareness of presbyopia

Aware 133 110 1.00 1.00

Unaware 30 175 7.05 (4.44, 11.20)** 2.35 (1.30, 4.25)**
Aware of refraction sites

Aware 127 70 1.00 1.00

Unaware 36 206 9.20 (5.85, 14.46)** 4.21 (2.42, 7.33)**
History of eye check-up

Yes 71 36 1.00 1.00

No 92 249 5.34 (3.35, 8.51)** 2.76 (1.52, 5.01)**
Family spectacle use

Yes 72 39 1.00 1.00

No 91 246 4.99 (3.16, 7.89)** 2.61 (1.46, 4.67)**
Add power required/D

1.00–1.75 84 183 2.61 (1. 45, 4.72)** 0.66 (0.25, 1.75)

2.00–2.50 49 77 1.89 (1.00, 3.58)* 2.03 (0.85, 4.83)
>2.50 30 25 1.00 1.00

Notes: n=sample size, *P-value <0.05 **P-value <0.001.
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spectacle services without a public-owned optical dispensing unit, and optical workshops are private-centered and 
possibly costly.31 This leads to a higher level of uncorrected presbyopia due to the low accessibility of spectacle services 
and their high cost. Furthermore, the studies conducted in Nigeria included younger teachers ≥30 years old who had 
fewer near-visual complaints, and in Ghana, >40-year-old subjects were involved with small samples to achieve at least 
N8 opto-types at 30cm. Conducting research in those age groups showed a lower prevalence of uncorrected presbyopia.

On the contrary, the finding of the current study was lower magnitude than the studies done in Bahir Dar (69.2%),10 Eritrea 
(90.1%),32 Durban, South Africa (96.3%),9 Bangladesh (96.8%),33 Nepal (90%),34 and Nicaragua (89.58%).35 The discrepancy 
could be attributed to the variety of study subjects’ demographics, definitions, awareness, and study settings. This study was 
conducted with school teachers from an actively working-age population with high near-vision demands, which implies that they 
became aware of their blurry vision early on and sought visual correction, while the previous studies were community-based with 
a lower education level, and their near-vision demands might be less essential. Those may make people less likely to get near 
corrections, which resulted in a higher magnitude of uncorrected presbyopia in previous studies as compared to our study. 
Moreover, studies done in Bahir Dar defined unmet need as binocular near vision worse than N8, which led to a higher magnitude 
of uncorrected presbyopia than this study. Also, the study participants’ awareness and behavior regarding the use of eye care 
services, as well as the accessibility and availability of those services, could play a role in this discrepancy.

Regarding the associated factors, participants aged 35 to 45 years had a nearly five times greater likelihood of having 
uncorrected presbyopia than those aged above 55 years. This finding was in line with the studies done in Hawassa11 and Bahir 
Dar, Ethiopia.10 The reason for their association could be that as age increases, the co-existence of age-related progressive loss of 
ability to accommodate at near increases the severity of presbyopia and near visual impairment. Those could be the main reason 
to get a correction as compared to the younger age (35–45 years).9 Moreover, youthful age (35–45 years) had subconsciously 
adapted to a mild degree of presbyopia, and there may be a lack of felt need for correction as compared to older age.7

The odds of having uncorrected presbyopia among female participants were three times greater than those among 
male participants, which was validated by studies conducted in Bahir Dar,10 Hawassa, Ethiopia,11 and Japan.21 This 
might be because presbyopia affects women more frequently than men and manifests earlier in their life in women.1 

Compared to females, males were most likely to afford for spectacles36 and aware of where to get the refraction services.
Individuals who had no awareness of presbyopia and refraction sites had 2 and 4 times higher untreated presbyopia in 

comparison to those who had awareness, respectively. Those findings were supported by similar studies done in Bahir 
Dar10 and Hawassa,11 Nigeria,1 and Ghana.7 This might be as a result of the possibility of receiving various eye health- 
related information among individuals who have awareness of presbyopia and refraction sites, which might increase eye 
health service-seeking behavior and motivate them to have spectacle corrections as compared to their counterparts.4,37

In accordance with a Bahir Dar study,10 subjects who had no eye check-up in the previous year had three times higher 
levels of uncorrected presbyopia than subjects with a history of eye checkups. This could be as a result of eye health 
education and medical advice given to individuals coming for eye examinations, which helped them acquire some basic 
knowledge about presbyopia, increase awareness, and increase their motivations for using corrections.4,18 Moreover, 
individuals receive medical advice, instructions, and education about eye health when they come to eye clinics, which 
helps them learn some fundamental information on presbyopia.

Study subjects who had no family history of spectacle correction had nearly three times higher uncorrected presbyopia than 
those who had a family history of spectacle correction. The possible justification for the association could be that subjects who 
had a family history of spectacle correction might have good familiarity with the problem and refraction sites, increase eye 
health seeking behaviors, and improve their misconceptions about spectacle correction as compared to their counterparts.18,22

In previous studies, low levels of income, distance visual impairment, and self-rated good vision were significant 
determinants of untreated presbyopia. But in our study, there was no significant association.11,20,21

Limitation of Study
The study was an institution-based study; it might not represent the real burden of uncorrected presbyopia in a general 
population, which affects the generalizability of the findings. Moreover, certain questionnaires rely on the respondent’s 
ability to recall events from the previous year, which could lead to recall bias. Since the study was cross-sectional, 
a cause-and-effect relationship could not be demonstrated.
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Conclusion
In the current study, the magnitude of uncorrected presbyopia among school teachers was high. According to WHO’s 
priority setting for presbyopia correction provision, the result indicates that the area requires a moderate priority for the 
provision of presbyopia correction services. Age 35–45 years, being female, lack of awareness about presbyopia and 
refraction sites, lack of eye check-up history, and having no family history of spectacle correction were found to be 
independent and strongly associated with untreated presbyopia in this study. The Ministry of Health and eye health-care 
professionals should increase and encourage the spread of information on eye health, presbyopia, and their correction 
options through mass media and increase initiatives for eye health in schools involving vision checkups and the provision 
of affordable eyeglass services for school teachers. School teachers should have regular eye checks.

Abbreviations
AOR, Adjusted Odds Ratio; CI, Confidence Interval; COR, Crude Odds Ratio; WHO, World Health Organization.
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