
© 2017 Girum et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Clinical Optometry 2017:9 25–31

Clinical Optometry Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
25

O r i g i n a l  r e s e a r C h

open access to scientific and medical research

Open Access Full Text Article

http://dx.doi.org/10.2147/OPTO.S123847

Determinants of high unmet need for presbyopia 
correction: a community-based study in 
northwest ethiopia

Mikael girum1

alemayehu Desalegn 
gudeta2

Destaye shiferaw alemu2

1Department of Ophthalmology and 
Optometry, College of Medicine and 
health science, hawassa University, 
awasa, 2Department of Optometry, 
College of Medicine and health 
sciences, University of gondar, 
gondar, ethiopia

Purpose: Lack of evidence on the magnitude of unmet presbyopia need, and barriers to uptake 

spectacles, limit appropriate planning and implementation of the provision of spectacles to 

address the backlog of uncorrected presbyopia. The purpose of this study was to determine the 

magnitude of unmet presbyopia need and the associated factors in Bahir Dar, Ethiopia.

Materials and methods: A community-based cross-sectional study was conducted in 2015 in 

Bahir Dar. A multistage sampling technique was used to sample 729 study participants. Individuals 

more than 35 years of age who were unable to read the N8 line on a near vision chart unaided or 

with existing spectacles at 40 cm were considered as having unmet need for presbyopia correction. 

Distance and near visual acuities were measured by optometrists using Snellen illiterate E chart at 

6 m and 40 m, respectively. Data were entered into Epi Info 2002 and analyzed using Statistical 

Package for Social Sciences version 16.0. Odds ratio (with 95% confidence interval [CI]) was used 

to determine the strength of association. P-values <0.05 were considered statistically significant.

Results: A total of 729 people were included in the study (response rate of 99.5%). The mean 

age ± standard deviation of participants was 48.9±8.8 years. Unmet presbyopic need was 69.2% 

(95% CI: 65.8%–72.6%). Age (36–45 years [adjusted odds ratio {AOR} = 3.95; 95% CI: 1.06, 

4.80]), having no eye checkup in the past 1 year (AOR = 8.36; 95% CI: 5.16, 13.7), lack of 

awareness about place of refraction service (AOR = 4.38; 95% CI: 1.36, 13.7), and female gender 

(AOR = 1.78; 95% CI: 1.68, 2.9) were determinants of unmet presbyopia need.

Conclusion: The burden of unmet presbyopia need is a high priority according to the World 

Health Organization prioritization for provision of presbyopia services. Accessible and affordable 

provision of spectacles with health education and promotion efforts are imperative to address 

the backlog of unmet presbyopia correction need in the study area.
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Introduction
Worldwide, there are an estimated 1.04 million people with presbyopia,1 many of whom 

were without adequate correction in 2005.2 This figure is predicted to increase to 1.4 

billion by 2020 and to 1.8 billion by 2050.3 It has been estimated that 67% of people 

with presbyopia live in the developing regions of the world where access to correc-

tion is constrained.3,4 The onset of presbyopia is when people are in their early 30s, 

especially in hot areas of the world, and its severity increases until 55 years of age.5

Uncorrected presbyopia causes near visual impairment with symptoms of headaches, 

eye strain and the need to hold objects further away from eyes.1 It affects not only 

reading and writing but also compromises all aspects of quality of life in populations 

where reading and writing are less a part of daily life.6 The quality of life in people 
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who cannot read and write may affect their income as vision 

will be affected in activities related with livelihood activities 

such as sewing, tailoring and any other activities that need 

fine view. Presbyopia may also affect people’s quality of life 

in terms of communication where nowadays communication is 

carried out with the help of mobiles. If presbyopia is untreated, 

a significant functional visual disability is likely to develop.1–3 

The economic consequences of uncorrected presbyopia are 

considerable as it affects people in the working age group.7,8

When prioritizing for the provision of presbyopia ser-

vices, the World Health Organization (WHO) has recom-

mended that if less than one-third has near correction, the 

population would be ranked as a high priority for service 

delivery. If one-third to two-thirds have spectacles, the prior-

ity ranking would be moderate, and if more than two-thirds 

have spectacles, it would be low.9

A rural based study has shown that setting a target ratio of 

1 trained optometrist to a population of 600,000 in developing 

countries is needed to meet the WHO vision 2020, the right to 

sight, mission.4 It is also indicated that adults over the age of 40 

years are principal targets for provision of near spectacles.4,10

There are different options for presbyopia correction. 

However, spectacles are the cheapest, most convenient and 

affordable correction means, especially in developing coun-

tries where other options are infeasible.11,12 However, there 

are barriers to utilize them. gender (female), high cost of 

spectacles, illiteracy and lack of awareness about place of 

service where presbyopia correction is rendered, access to 

health care services and non-availability of optometrists and 

other auxiliary ophthalmic personnel are paramount barriers 

for use of spectacles for presbyopia correction.11,13,14

Accurate estimate of unmet presbyopic need and identify-

ing associated factors are paramount in appropriate eye care 

response needed. An accurate estimate of the magnitude of 

uncorrected presbyopia and identifying the associated factors 

plays a key role in planning appropriate eye care service for 

presbyopia correction. However, there is little evidence on the 

magnitude of uncorrected presbyopia and the associated factors 

in Ethiopia, particularly in a study setting. This study aimed 

to determine the magnitude of unmet presbyopic correction 

need and to identify the associated factors among people aged 

more than 35 years of age in Bahir Dar, Northwest Ethiopia.

Materials and methods
Bahir Dar, one of the reform towns in Amhara National 

Regional state of Ethiopia, has a city administration, met-

ropolitan administration and 9 urban and 4 rural sub-cities.

According to the Ethiopian National Housing and Census 

Statistical Agency,15 the population of the town was 170,267. 

Out of this, 75,302 (44%) were males and 94,965 (56%) were 

females. Sixty-seven percent of the town population (114,078) 

was within 16–60 years and 3% (5,108) was aged 61 years 

and above. There are 1 government and 1 private hospital, 3 

private eye clinics and many optical shops in the town.

A community-based cross-sectional study was carried out 

employing multistage random sampling to select study partici-

pants. Initially, 2 urban and 1 rural administrative areas were 

selected using simple random sampling technique. After tak-

ing into account residence type (urban or rural) and household 

size, a proportional allocation for each administrative area was 

established, then systematic random sampling was used to select 

households (with sampling fraction of k = 13), where k is the 

number of households divided by the sample size (ie, 9477/729) 

in order to select households using systematic random sampling, 

a prominent landmark (road that divides the study area in 2) 

was identified and data collectors toss a coin in which to start. 

Then, a number between 1 and 13 was selected and the number 

selected was the first household to be included in the sample and 

every 13th household was included in the sample provided that 

there was n eligible person for the study. Lottery method was 

applied to select study participants in households where more 

than 1 person eligible for the study lives. The assumption was 

that there was at least 1 adult (age >35 years) in each household 

who fulfills the inclusion criteria. In case where this assump-

tion did not hold, the immediate next household was included, 

provided that the former assumption held.

Sample size was determined using the single population 

proportion formula, which is n = Za/2 1P P

W2

−( )

here P = proportion of unmet presbyopia correction of 

17.5% (based on a study in Zanzibar),16 Z = 1.96 (the value 

of Z statistic at 95%), W = maximum allowable error (mar-

gin of error = 5%). Taking into account a design effect for 

multistage sampling of 2 and a non-response rate of 10%, 

the minimum final sample size was 729.

Permanent residents (age >35 years living at least 

6 months in the study area) were the source population. 

Individuals with ocular conditions, which can affect near 

vision, and individuals with communication problem were 

excluded from the study.

Individuals older than 35 years who did not achieve the 

N8 line on a near vision chart unaided or with their existing 

spectacles at 40 cm, but improved to N8 or better with cor-

rection were considered as having unmet presbyopic need. 

Presbyopia was considered in people who were older than 35 

years with presenting distance vision better than 6/12 and pre-

senting near vision worse than N8 at 40 cm. Presbyopia was 

considered non-correctable when a person with  presenting 
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near vision worse than N8 at 40 cm was not able to see N8 or 

more despite the amount of plus lens given at 40 cm.

Distance unaided vision/habitual visual acuity was mea-

sured using illiterate E chart at 6 m. Visual acuity testing was 

performed during daylight hours outdoors under ambient light 

conditions. Measurement was taken separately for each eye. 

Retinoscopy was carried out using a streak retinoscope and 

refined subjectively. Subjects with uncorrected binocular near 

visual acuity <N8 underwent binocular refraction at 40 cm, 

with best corrected near visual acuity obtained by testing 

with spherical lenses of increasing plus power. The minimum 

positive lens power required to read ≥ N8 was determined in a 

step of ±0.25 DS. Direct ophthalmoscopy was done for those 

participants whose vision did not improve with correction and 

sent to the nearby hospital for further evaluation.

In order to ensure data quality, questionnaires (to collect 

sociodemographic data and the reasons not to seek spectacles 

for correction) were translated from English to a local lan-

guage, Amharic, and then back to English by language expert 

for consistency. The questionnaire was separated in 2 sections 

with sociodemographic data and questions related to reasons 

not to seek spectacles. A pretest was carried out (on 5% of the 

sample size) in gondar. Collected data were checked for com-

pleteness on daily basis by supervisor. One-day training was 

given to data collectors (optometrist) on the study protocol.

Ethical clearance was obtained from the Ethical Review 

 Committee of the School of Medicine, College of Medicine 

and Health Sciences, University of gondar. Support letter 

from respective administrative, urban and rural sub-city was 

obtained. Verbal informed consent was obtained from all 

participants. As this study was a questionnaire based cross 

sectional study, the Ethical Review Committee of the School 

of Medicine did not require that written consent be obtained. 

Participation was on voluntary basis. Confidentiality was 

maintained by coding personal identity and locking data 

with password in a computer. Prescription for correction was 

provided for those individuals with refractive error and/or 

presbyopia. Education related to use of presbyopic spectacles 

was given to all participants. Referrals with acute and chronic 

ocular diseases were considered for further ocular examination.

Coded data were entered into Epi Info 2002 and analyzed 

using Statistical Package for Social Sciences version 16.0. 

Descriptive statistics and tables were used to summarize 

proportion of unmet presbyopic spectacles need and demo-

graphic variables. Binary and multivariate logistic regressions 

fitted to identify factors associated with unmet presbyopic 

need. Odds ratios (OR) with 95% confidence interval (CI) 

were used to assess the strength of association. P-value <0.05 

was considered statistically significant.

Results
sociodemographic characteristics of 
study participants
A total of 729 people participated in this study. The response 

rate was 99.5%. The mean age of the study population was 

48.9 years (±8.8 standard deviation). The male to female ratio 

was 2.1:1. In all, 496 participants (68%) were males and 233 

(32%) were females. This difference was not statistically 

significant (P>0.05); 696 participants (95.5%) were urban 

residents and 33 (4.5%) were rural residents though not 

statistically significant (P>0.05). A total of 221 participants 

(30.3%) were unable to read and write and 321 (44%) had a 

monthly household income of 1001–2000 Ethiopian birr. Two-

hundred seventy (35.7%) of them were unemployed (Table 1).

Prevalence of unmet presbyopic 
correction need
From 729 study participants, 97.1% (712) had correctable 

presbyopia, whereas 6.9% (17) of them had presbyopia but 

Table 1 sociodemographic characteristics of study participants 
of Bahir Dar, northwest ethiopia, 2015 (n=729)

Variables Number Percent

Age (years)
36–45 297 40.8
46–55 278 38.1
56–65 124 17.0
>66 30 4.1
Gender
Male 496 68.0
Female 233 32.0
Residence
Urban 696 95.5
rural 33 4.5
Marital status
Currently married 577 79.1
Currently unmarried 152 20.9
Income per month (Ethiopian Birr)
500–1000 221 30.5
1001–2000 311 42.7
2001–4000 158 21.7
>4000 39 5.1
Educational status
Unable to read and write 221 30.3
able to read and write only 99 13.6
grade 1–8 118 16.2
grade 9–12 127 17.4
College and above 164 22.5
Occupation
Unemployed (retired) 273 37.4
government employee 177 24.3
Merchant 176 24.1
Farmer 18 2.5
Others (tailor, woodworker, weaver) 85 11.7
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non-correctable (and a few were not presbyopic). Therefore, 

among correctable presbyopia, the prevalence of unmet 

presbyopic spectacles need was 69.2% (493). The unmet 

need in males, married and those who were unable read 

and write were 71.2% (351), 83.6% (412) and 32.3% (159), 

respectively. The prevalence of unmet need observed in urban 

residents and in the age group 46–55 years was 95.5%, and 

45.6%, respectively (Table 2).

Factors associated with unmet 
presbyopic correction need
In the bivariate regression, age (36–45 years), female gen-

der, educational status (grade 1–8), no eye checkup in the 

past 1 year and lack of awareness about place of refraction 

were significantly associated with unmet presbyopic need. 

However, in the multivariate analysis, age 36–45 years 

(OR = 3.95; 95% CI: 1.06, 4.80), no eye checkup in the past 

1 year (adjusted odds ratio [AOR] 8.36; 95% CI: 5.16, 13.7), 

female gender (AOR = 1.78; 95% CI: 1.68, 2.9) and lack of 

awareness about place of refraction (AOR = 4.38; 95% CI: 

1.36, 13.7) were independent determinants of unmet pres-

byopic need. Accordingly, individuals in the age group of 

36–45 years were nearly 4 times more likely to have unmet 

presbyopic need compared with individuals aged 66 years and 

above. Individuals having no eye checkup in the past 1 year 

were more than 8 times more likely to have unmet presbyopic 

need compared with those individual having an eye checkup 

in the past 1 year. Similarly, individuals who lack awareness 

about place where refraction takes place were more than 4 

times more likely to have unmet presbyopic need relative 

to their counterparts who are aware of place of refraction 

(Table 3). In this study, monthly income, type of occupation, 

educational level, and residence type (urban or rural) were 

not determinants of unmet need for presbyopia correction.

Discussion
This study revealed the burden of unmet presbyopic correction 

need and factors associated with it in Bahir Dar, Northwest 

Ethiopia. The study used a definition of unmet presbyopic 

correction need in individuals aged above 35 years who were 

unable to see N8 unaided or with their existing correction.

The unmet presbyopic correction need in this study was 

69.2% (95% CI: 65.8%–72.6%), which implies a high priority 

for presbyopia correction in the study area. According to the 

WHO prioritizing provision of presbyopic services, if more 

than two-thirds of the people who are in need for presbyopia 

correction are without correction the population would be 

ranked as high priority for service delivery.9

The unmet presbyopic correction need in the present 

study is worse than reports from other developing countries 

like Timor-Leste (32.2%),11 Andhra Pradesh, India (41.9%),17 

Marine (40.1%)12 and Nigeria (42.1%).18 This might be 

due to the difference in eye care service and availability of 

spectacles between these countries. Studies have suggested 

that a high proportion of near vision may go uncorrected in 

areas of limited resources.12,19 On the contrary, this finding is 

lower than a report from rural settings of Australia (81.1%),20 

Kenya (80.0%)4 and Nepal 90%,21 which may reflect the 

unmet presbyopic need of worse in rural setting of develop-

ing countries.4 This might also be account for the reasonable 

access to health care in urban populations of better economy.22

In this study, age (36–45 years), female gender, lack of 

awareness about place of refraction service and having no 

Table 2 sociodemographic characteristics and prevalence of 
unmet presbyopic need among people aged above 35 years in 
Bahir Dar, northwest ethiopia, 2015

Characteristics Non-correctable  
presbyopia,  
n (%)

Correctable  
presbyopia,  
n (%)

Unmet  
need, n (%)

Age group (years) 
36–45 0 (0.0) 299 (41.9) 144 (48.8)
46–55 7 (41.2) 269 (37.8) 225 (83.3)
56–65 9 (52.9) 115 (16.2) 98 (83.8)
>66 1 (5.9) 29 (4.1) 26 (86.7)
Gender
Male 13 (76.5) 482 (67.7) 351 (72.5)
Female 4 (23.5) 230 (32.3) 142 (62.3)
Residence
Urban 16 (94.1) 680 (95.5) 471 (95.5)
rural 1 (5.9) 32 (4.5) 22 (4.5)
Marital status
Married 15 (88.2) 561 (78.8) 412 (73.2)
Unmarried 2 (11.8) 151 (21.2) 81 (54.4)
Monthly income (ETB)
500–1000 9 (52.9) 216 (30.3) 171 (88.1)
1001–2000 6 (35.3) 301 (42.2) 251 (80.7)
2001–4000 2 (11.8) 157 (22.1) 53 (34.2)
>4000 0 (0.0) 38 (5.3) 18 (34.6)
Educational status
Unable to read 
and write

8 (47.0) 212 (29.8) 159 (76.4)

able to read and 
write only

0 (0.0) 99 (13.9) 72 (73.5)

grade 1–8 1 (5.9) 118 (16.6) 102 (86.4)
grade 9–12 7 (41.2) 120 (16.9) 82 (65.1)
above college 1 (5.9) 163 (22.8) 78 (48.1)
Occupation
Unemployed 9 (52.9) 264 (37.1) 194 (39.4)
government 
employee

3 (17.6) 175 (24.6) 117 (23.7)

Merchant 2 (11.8) 174 (24.4) 128 (25.9)
Farmer 1 (5.9) 17 (2.4) 11 (2.23)
Others 2 (11.8) 82 (11.5) 43 (8.72)

Abbreviation: eTB, ethiopian birr.
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will be reduced. For example, in this study, 37% (Table 1) of 

the participants were retired. On the contrary, older age was 

significantly associated with unmet presbyopic correction 

need in Nepal21 and Durban, South Africa.24

The odd of unmet presbyopic correction in females was 

nearly double compared with males. Earlier study conducted 

in South India also showed a slightly better spectacle cover-

age (52%) in males than in females (46%).25 This may be 

due to the presence of severe, higher and earlier onset26,27 of 

presbyopia in women compounded by the less opportunity 

to afford spectacles and the fact that they are less likely to 

know where to get spectacles.28 In the urban population of 

Iran, economic inequality plays a significant role in having 

correction for visual impairment among women with low 

economic status.29

Lack of awareness about place of refraction service 

was the other determinant for unmet presbyopic correction 

need in the present study. In Zanzibar, lack of awareness 

was regarded as a barrier to access spectacles.16 Similarly, 

in a population-based cross-sectional study in South India, 

awareness about the presence of service was an important 

barrier as reported by people with uncorrected presbyopia.30 

In Nampula, Mozambique, 13% people with visual impair-

ment had no awareness about the place of refraction service.31

In the present study, having no eye checkup in the past 

1 year was the most determinant factor for unmet presbyopic 

correction. It is important to note that utilization of refraction 

services is just as important as provision of services to address 

the burden of uncorrected presbyopia.32 Even though there 

are many underlying factors that determine eye checkup, 

possible reasons for not having eye checkup might be due 

to limited eye care center and cost. For example, in the study 

area, there is only 1 eye care center and majority of the opti-

cal workshops are private and possibly costly. Availability of 

spectacles, availability of refractive services and quality of 

refractive services are identified barriers to address uncor-

rected refractive errors in earlier studies.11,13,14,33

Unlike previous studies,16,17,33 educational status was not 

a determining factor for unmet presbyopic need in this study. 

Earlier similar study in Andhra Pradesh depicted that the 

unmet need for presbyopia was associated with the level of 

education. This makes sense that near spectacles correction 

is not only useful for reading and writing but also for other 

non-pen-paper-related activities.

Adequate sample size, good response rate in sampling 

and population-based design, which make the estimates reli-

able, are the main strengths of this study. It also allowed for 

an investigation of factors for not wearing near spectacles 

among those needing them.

Table 3 Determinants of high unmet need for presbyopia 
correction among people aged above 35 years in Bahir Dar, 
northwest ethiopia, 2015 (n=712)

Variables Number  COR (95% CI) AOR (95% CI)

Age (years)
36–45 295 3.6 (3, 3.8)* 3.01 (3.06, 4.8)*
46–55 270 0.60 (0.16, 2.28) 0.69 (0.18, 3.06)
56–65 117 0.61 (0.15, 2.45) 0.73 (0.18, 3.06)
≥66 30 1.00 1.00
Gender
Male 484 1.00 1.00
Female 228 2.87 (2.2, 3.1)* 1.78 (1.68, 2.9)*
Educational status
Unable to read and 
write

208 2.05 (0.98, 4.31) 1.89 (0.96, 3.78)

able to read and  
write only

98 1.36 (0.61, 3.01) 1.95 (0.88, 4.29)

grade 1–8 118 3.55 (1.57, 8.03)* 0.53 (0.24, 1.15)
grade 9–12 126 1.32 (0.69, 2.50) 1.03 (0.53, 2.01)
College and above 162 1.00 1.00
Awareness about 
place of refraction
aware
not aware 

597
115

1.00
7.1 (6.0, 9.4)*

1.00
4.38 (1.36,13.7)*

Eye checkup in  
the past 1 year
no
Yes

466
245

12 (8.0, 8.1)*
1

8.36 (5.16, 13.7)**
1.00

Notes: *P<0.05, **P<0.001.
Abbreviations: COR, crude odds ratio; AOR, adjusted odds ratio; CI, confidence 
interval.

eye checkup in the past 1 year were determinants of unmet 

presbyopic need correction.

Individuals between age 36 and 45 years were nearly 4 

times more likely to have unmet presbyopic need compared 

with their counterpart aged 66 years and above. Similar 

findings were reported from rural Tanzania where 62.5% of 

people aged 40 years had no corrective lens despite the fact 

that 94.1% of them had near vision problems.23 This may be 

due to people in the working age group (36–45 years) feeling 

a higher need for near correction compared to those people 

in the non-working older age group. In the present study, the 

participants were more likely to be involved in near-vision-

demanding tasks, as they were predominantly urban residents 

(95.5%) and worked in government organizations (24.3%) 

(Table 1). Evidence from a study in rural Kenya showed that 

with increasing age, the prevalence of functional presbyopia 

significantly decreased.4 This might be due to the fact that 

older people may require less help for near vision, as they 

are likely to develop cataract, which leads to myopic shift 

and some near vision problems may not be correctable due 

to the onset of uncorrectable age-related ocular diseases.16 

The other possible explanation might be that older people are 

most likely retired and hence near-vision-demanding tasks 
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Nevertheless, one should note that the results have been 

obtained from a cross-sectional study and the relationships 

identified are not necessarily causal. In this study, the effect 

of income and cost of the spectacles on unmet need was not 

assessed, which were reported as major barriers to access 

spectacles in former studies.13,14,31 Additionally, measurement 

of visual acuity lacks consistency because of illumination 

variation while taking visual acuities from home to home. 

This may either overestimate or underestimate the near visual 

acuity based on the level of illumination. Another limitation 

of this study is that individuals with low/moderate myopia 

may not need positive lenses for near vision, which may result 

in underestimation of unmet presbyopic correction need.

To summarize, more than two-thirds of people with 

presbyopia in Bahir Dar have no correction. Age, female 

gender, lack of awareness about place of refraction service 

and having no eye checkup in the past 1 year are the main fac-

tors affecting presbyopia correction. The study also revealed 

high prevalence of unmet need for near vision correction, 

most strikingly in the economically important population of 

working age population (36–45 years).

Accessible and affordable provision of spectacles with 

health education and promotion efforts are imperative in the 

study area to address the backlog of unmet presbyopic correc-

tion need in Bahir Dar, Northwest Ethiopia. The findings will 

also assist the local Ministry of Health officials in their plan-

ning of refractive error services, which may include outreach 

programs and vision centers in the study area. given the high 

prevalence of presbyopia, this study has major implications 

for the WHO Vision 2020 refraction agenda, which should 

place greater emphasis on presbyopia. The findings of this 

study also have an implication on provision of spectacles 

for near vision, which remains as a priority in low-income 

countries. Studies that will address potentially complex fac-

tors, which cannot be addressed with survey questions, are 

recommended to dig out more factors explaining the disparity 

between the burden and unmet presbyopic correction need.
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