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Abstract Uncorrected presbyopia is a major cause

of poor near vision in the developing countries. To

determine the prevalence and demographic character-

istics of presbyopia among adult populations (40 years

and above) in a sub-urban population, southwest

Nigeria, a population-based cross-sectional study was

carried out from April to May 2014. A multi-stage

sampling method was used to select eligible respon-

dents. All participants had distance visual acuity

assessment done and participants with visual acuity of

less than 6/6 were refracted. Near vision was then

assessed at 40 cm with distance correction in place if

required. Information on near vision was obtained

from the participants using interviewer administered

questionnaires. Data collected were analysed using

SPSS version 22. A total of 440 subjects aged 40 years

and above were studied. Prevalence of presbyopia was

75 % and was significantly associated with increasing

age. There was higher prevalence of presbyopia

among females than males (76.3 % vs. 73.5 %),

though not statistically significant. Also prevalence

of presbyopia was not significantly associated with

educational and occupational status in the study. This

study demonstrated a high prevalence of presbyopia.

There is need for improved awareness on presbyopia

screening and available correction in the local

government.
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Introduction

Presbyopia is an age-related visual impairment involv-

ing near vision [1]. It arises from the gradual reduction

in amplitude of accommodation with age. The precise

age when optical aids are required for near vision

depends on many factors such as individual variation

in accommodative ability, refractive state of the eye,

demands, and expectations for near task. The global

data with the population projections gave an estimate

of 1.04 billion people with presbyopia in 2005 [2]. It is

estimated that 67 % of people with presbyopia live in

the developing regions of the world [2]. This global

prevalence of presbyopia is predicted to increase to 1.4

billion by 2020 [2]. The population-based surveys [3–

5] have exposed the enormous burden of uncorrected

refractive error and presbyopia in developing coun-

tries. The prevalence of presbyopia in a study done in

rural northern China by Lu et al. [6] was 67.3 %.

Burke et al. [7] reported prevalence of 61.7 % in a

population-based study conducted in rural Tanzania

while prevalence of 55.3 % was found in India’s

Andhra Pradesh Eye Disease Study [8]. The
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prevalence of presbyopia among those aged 40 years

and above varied from 54.7 % in Brazil [9] to 70 % in

Swaziland [10]. Higher prevalence of 89.2 % was

reported by Lanviers et al. [11] in East Africa.

Many hospital-based studies [12–14] done in

Nigeria showed that incidence of presbyopia was

between 31 and 60 %. A recent study done by Odugbo

et al. [15] among commercial drivers aged

20–90 years in Jos, Nigeria showed that prevalence

of presbyopia was 42.5 %. Higher prevalence

(97.7 %) was found by Bekibele et al. [16] in a similar

study done among drivers in Ibadan whose age range

was between 38 and 60 years. Prevalence of presby-

opia was 53.4 % in a study conducted by Chiroma [5]

among rural community of Abuja, Nigeria.

Everyone is at risk of developing presbyopia,

regardless of gender, race and other demographic

factors. However, the major risk factor for presbyopia

is increasing age [17]. Study by Duane [18] in 1908

corroborated the result of Donder’s curve which

showed gradual reduction in accommodative power

with ageing. Most people lose some ability to focus on

close objects as from age of 40 years. Population-

based study in rural Tanzania by Burke et al. [7] found

that higher prevalence of presbyopia was associated

with increased age.

Presbyopia has been found to be more common in

females [5, 7–9]. Burke et al. [7] also found that more

severe presbyopia was associated with female com-

pared with male gender. However, Thakur et al. [19]

found higher prevalence among male participants in

India while Adegbehingbe and Soetan [20] found

higher degrees of presbyopic errors in males.

Some studies [21, 22] also showed that presbyopia

develop earlier among people that live near the

equator where they had higher exposure to high

ambient temperature and ultraviolet radiations. Other

postulated risk factors are occupation with high near

visual demand, poor nutrition, systemic diseases like

diabetes mellitus and multiple sclerosis [22].

Materials and methods

A population-based descriptive cross-sectional study

that was carried out between April and May 2014 in

Ido Local Government Area (LGA) of Oyo State. Ido

LGA is a semi-urban area located in the rainforest

climatic belt of Nigeria. It is divided into 10 political

wards; comprising variable numbers of settlements

with an average of twenty per ward. The people in this

local government are mainly farmers, artisans, traders

and civil servants.

The minimal sample size was determined using

Leslie-Kish [23] statistical formula.

n ¼ Z2
apq

�
d2;

where n desired minimum sample size, Za 1.96, P the

proportion of the target population estimated to have

the particular characteristic. The prevalence 53.4 %

was used in this study [5]. q = 1 - p, d absolute level

of precision which was set at 5 % for this study. Thus

n = 1.962 9 0.534 9 0.466/0.052 = 382.38.

Accounting for 10 % non-response rate (382.38/

1 - 0.10) = 424.87. Minimal sample size of 430

was used for the study.

Multi-stage sampling with probability proportional

to size procedure was used to select a cross-sectional

representative sample of the population. The surveywas

carried out in 5 out of the 10politicalwards using simple

random sampling. Three settlements were then selected

in each of the 5 wards selected by balloting. In each

settlement selected, the first house was determined by

spinning a bottle at the centre of the settlement.

Subsequent houses along the same direction were

sampled and eligible respondent was recruited until

the required population sample size was obtained using

probability proportional to size procedure. For selected

house inwhich therewas no eligible individual, the next

house with eligible individuals was chosen. All eligible

individuals residing in the selected houses were

recruited until the required number of subjects calcu-

lated for the settlement was obtained.

Willing participants who were aged 40 years and

above, with best corrected distance visual acuity

of C6/18 and had been residing in the community for

at least 6 months were included in the survey.

Ethical approval was obtained from the Ethical

Committee of the University College Hospital (UCH)

Ibadan before commencement of the study and

permission was also sought from the Chairman of

the local government. All excluded subjects were

examined; people with minor ailment were treated

while some were referred to UCH eye clinics for

further management.

All enumerated eligible respondents were

requested to come to the community health centre or

makeshift clinical station set up in each settlement
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which was located as close as possible to the

participants for examination.

In order to minimize the effect of refractive error

prior to assessment of near visual acuity, distance

visual acuity was tested in all subjects by the field

assistant. Distance vision was measured uniocularly

using a standard Snellen chart or illiterate E chart as

appropriate at 6 metres in ambient outdoor illumina-

tion. Subjects with presenting acuity of at least 6/6

were assumed emmetropic and tested for near acuity.

Subjects with presenting acuity less than 6/6 had

distance refraction done using the streak retinoscope

and a trial lens set after which subjective refraction

was done. The endpoint was until the subject read 6/6

or showed no further improvement with additional

lens. Astigmatism was not corrected in order to

minimize testing time for individual subject.

Near visual acuity was tested on subjects with best

corrected distance visual acuity of C6/18 using liter-

ate or illiterate E near-vision N notation chart depend-

ing on the literacy level of the subject. The chart was

read binocularly at 40 cm in a good indoor illumina-

tion with best distance correction in place. The

distance between the eyes and the chart was kept

constant for all subjects with the aid of inextensible

string that was attached to the near-vision chart. The

end point of near-vision testing was the N8 optotype.

For subjects who could not read the N8 optotype,

spherical plus lenses was added in increments of 0.25

D until the subjects could read N8 or until additional

lenses yielded no further improvement.

Questionnaire was administered to participants in

English language and Yoruba version of questionnaire

was administered to those who did not understand

English language by trained field assistants. Demo-

graphic information regarding age, gender, occupation

and level of education was obtained. Memory of

established historical events like when Nigeria got

independence (1960) was used to estimate age for

people who were not sure of their age with expected

level of accuracy of 1–3 years [24].

Data collected were entered into database, cleaned

and analysed using the Statistical Package for Social

Sciences (SPSS Inc., Chicago, Il USA) software

version 22. Summary statistics such as mean and

standard deviations were used for quantitative vari-

ables while frequencies and proportions were used for

qualitative variables. Chi-square test was used to test

for association between variables. Level of statistical

significance was set at p value of less than 5 %. For the

purpose of analysis occupational status was reclassi-

fied into skilled and unskilled. Skilled were civil

servants, professional, retiree, priest and clergy while

unskilled were traders, artisans, labourers, hunters and

peasant farmers.

A subject was defined as presbyopic if he or she was

unable to read the N8 optotype at 40 cm with distance

correction in place, if required and has at least 1 line

improvement with the addition of a plus lens.

Results

A total of 440 participants were studied. Age range of

the participants was between 40 and 80 years with

median age of 49 years. There was a slightly lower

number of males 204 (46.4 %) compared to females

236 (53.6 %). Majority (71.6 %) of the participants

had at least secondary school education. Many

(73.9 %) of the participants in this study were civil

servants and traders, followed by artisans and labour-

ers. The distribution of the examined participants

based on demographic variables is shown in the

Table 1 below.

Prevalence of presbyopia

A total of 330 participants out of 440 studied

participants in the study had presbyopia. The preva-

lence of presbyopia in the studied sample was 75.0 %

(95 % CI 70.95–79.05).

Table 2 shows the age group-specific prevalence of

presbyopia among the studied participants. The

prevalence increased significantly with age

(p value\0.05).

There was higher prevalence of presbyopia among

females than males (76.3 vs. 73.5 %) as shown in

Table 3. However, this was not statistically significant

(p[ 0.05).

The Table 4 showed that there was no statistically

significant association between the prevalence of

presbyopia and educational level (p[ 0.05).

There was no statistically significant association

between the prevalence of presbyopia and occupa-

tional status (p[ 0.05) as presented in Table 5.

Table 6 showed that the range of dioptric correction

across the age groups was ?1D to ?3D with mean of
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?2.113D and the level of presbyopia in dioptric power

increased with age.

The levels of presbyopia in dioptric power in both

genders increased with age as shown in Fig. 1. The

mean dioptric power were 2.153D ± 0.577 (95 % CI

2.060–2.246) and 2.079D ± 0.634 (95 % CI

1.986–2.172) in males and female, respectively. The

difference however was not statistically significant

(p = 0.2715).

Table 7 showed that more presbyopes had diffi-

culty in carrying out near work.

Discussion

This study was a community-based cross-sectional

study among people aged 40 years and above. The

prevalence of presbyopia in this study was 75 %

Table 1 Distribution of the

respondents according to

demographic variables

Variable Total N (%) Male N (%) Females N (%)

Age group

40–44 years 113 (25.7) 38 (8.7) 75 (17.0)

45–49 years 120 (27.3) 64 (14.5) 56 (12.8)

50–54 years 66 (15.0) 34 (7.7) 32 (7.3)

55–59 years 63 (14.3) 30 (6.8) 33 (7.5)

C60 years 78 (17.7) 38 (8.7) 40 (9.0)

Total 440 (100.0) 204 (46.4) 236 (53.6)

Educational level

No formal education 34 (7.8) 17 (3.9) 17 (3.9)

Quranic education 8 (1.8) 5 (1.1) 3 (0.7)

Primary school education 83 (18.8) 48 (10.9) 35 (7.9)

Secondary school education 129 (29.3) 53 (12.1) 76 (17.3)

Tertiary school education 186 (42.3) 81 (18.4) 105 (23.8)

Total 440 (100.0) 204 (46.4) 236 (53.6)

Occupation

Farming/hunting 20 (4.5) 17 (3.8) 3 (0.7)

Artisan/labourer 57 (13.0) 42 (9.6) 15 (3.4)

Trading/business 154 (35.0) 42 (9.6) 112 (25.4)

Civil servant/professional 171 (38.9) 76 (17.3) 95 (21.6)

Retiree 11 (2.5) 5 (1.1) 6 (1.4)

Priest/clergy 27 (6.1) 22 (5.0) 5 (1.1)

Total 440 (100.0) 204 (46.4) 236 (53.6)

Table 2 Prevalence of

presbyopia by specific age

group

v2 = 70.234, df = 4,

p value\0.001

Age groups (years) Presbyopia (yes) Presbyopia (no) Total

N (%) N (%) N (%)

40–44 52 (46.0) 61 (54.0) 113 (100.0)

45–49 97 (80.8) 23 (19.2) 120 (100.0)

50–54 56 (84.8) 10 (15.2) 66 (100.0)

55–59 56 (88.9) 7 (11.1) 63 (100.0)

C60 69 (88.5) 9 (11.5) 78 (100.0)

Table 3 Prevalence of presbyopia by gender

Gender Presbyopia (yes) Presbyopia (no) Total

N (%) N (%) N (%)

Male 150 (73.5) 54 (26.5) 204 (100.0)

Female 180 (76.3) 56 (23.7) 236 (100.0)

v2 = 0.439, df = 1, p value = 0.58
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(95 % CI 70.05–79.5). This is consistent with the

results of previous similar studies in Philippine [24]

with a prevalence of 76.4 % (95 % CI 72.5–79.9) and

Swaziland [10] with a prevalence of 70 % (95 % CI

66.1–73.8). Lanviers et al. [11] in Zanzibar, East

Africa found higher prevalence of 89.2 % (CI

85.7–92.0). This could be attributed to higher per-

centage of respondents above 60 years of age com-

pared to this study and also near visual acuity

assessments were performed under standard lighting

conditions through the use of a light meter, conse-

quently the problem of induced miosis and increased

depth of focus was minimized [26]. Burke et al. [7] in

rural Tanzania did outdoor near-vision assessment and

found a lower prevalence of 61.7 %. The lower

Table 4 Prevalence of presbyopia by educational level

Educational level Presbyopia (yes) Presbyopia (no) Total

N (%) N (%) N (%)

Below secondary 99 (79.2) 26 (20.8) 125 (100.0)

Secondary and above 231 (73.3) 84 (26.7) 315 (100.0)

v2 = 1.643, p value = 0.200

Table 5 Prevalence of presbyopia by occupational status

Occupation Presbyopia (yes) Presbyopia (no) Total

N (%) N (%) N (%)

Skilled 158 (75.6) 51 (24.4) 209 (100.0)

Unskilled 172 (74.5) 59 (25.5) 231 (100.0)

v2 = 0.076, p value = 0.783

Table 6 Level of

presbyopia in dioptres by

age group

Age group in years Mean (D) SD (D) 95 % CI

Lower bound Upper bound Min.(D) Max.(D)

40–44 1.337 0.156 1.293 1.380 ?1.25 ?2.00

45–49 1.698 0.210 1.656 1.741 ?1.25 ?2.50

50–54 2.143 0.218 2.085 2.201 ?1.75 ?2.50

55–59 2.558 0.309 2.475 2.641 ?1.00 ?3.00

C60 2.895 0.330 2.816 2.974 ?1.50 ?3.00

Total 2.113 0.609 2.047 2.179 ?1.00 ?3.00
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Fig. 1 Level of presbyopia in dioptre by gender in each age group
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prevalence could be attributed to increased depth of

focus from induced miosis. Nimarlan et al. [8] showed

that the prevalence of presbyopia in Andhra Pradesh

Eye Disease Study was 55.3 %, similar to prevalence

of 54.7 % in Brazil [9]. These two studies [8, 9]

however included respondents aged 30 years and

above, which could account for the lower prevalence.

Nwosu [27] also got lower prevalence of 33.3 %

among young adult in southeast, Nigeria because most

respondents in the study couldn’t have developed

presbyopia since they were below fourth decade of

life. Prevalence of presbyopia was 53.4 % in a rural

community of Abuja [5] which is lower than this study

despite more respondents in both studies were in the

age group of 40–49. However, the near refraction in

this study was done indoor compared to Abuja study

that was done outdoor, and high illumination could

have resulted in pupil miosis and increased depth of

focus leading to fewer presbyopes. Inaccurate age

assumption using historic events might also be a

confounder.

This study showed that increasing age was signif-

icantly associated with prevalence of presbyopia. This

is consistent with other population-based studies [5, 7–

9] on presbyopia. The occurrence of presbyopia is

almost universal by the age of 60 years [22]. However,

9 subjects (11.5 %) that were 60 years and above in

this study did not require presbyopic correction to read

at least N8 level with their best distance correction.

The reason could be as a result of increased depth of

focus from induced pinhole effect caused by senile

miosis and index myopia (‘second sight’) caused by

the nuclear sclerosis.

The prevalence of presbyopia was higher among

females than males in this study (76.3 % v73.5 %),

though not statistically significant. Several

population-based studies [5, 7–9] found higher preva-

lence among females. Hickenbotham et al. [28] also

reported increased association of presbyopia among

women from a meta-analysis of some cross-sectional

studies. However, higher prevalence of presbyopia

was reported among male participants in Philippines

[25] and India [19]. Males in this study had slightly

more severe presbyopia than females; this is consistent

with what was reported by Adegbehingbe and Soetan

[20] in their study. While Burke et al. [7] found that

more severe presbyopia was associated with female

gender in rural Tanzania. The reason for this gender

disparity was not apparent and was not likely due to

physiological differences [28]. These research find-

ings have shown inconsistent association between

gender and presbyopia. Therefore more research is

needed to clarify this.

There was no association between prevalence of

presbyopia and level of education in this study. This

was consistent with the similar population-based

studies done in Abuja [5], East Africa [11], and south

India [8]. Unlike this present study, higher prevalence

of presbyopia was observed among subjects with at

least secondary school education in Tanzania [7].

Occupational status was not associated with preva-

lence of presbyopia in this study and this is similar to

the findings reported by Nimarlan et al. [8] in Andhra

Pradesh Eye Disease Study.

This study showed that higher percentage of

presbyopes had difficulty with near work due to poor

near vision compared to non-presbyopes. This was

consistent with reports from previous studies [3–5, 29]

on impact of uncorrected presbyopia on day-to-day

activities of the respondents. Nirmalan et al. [8]

reported that 76.3 % of subjects that were presbyopic

had moderate to severe difficulty in recognizing small

objects and performing some near works in Andhra

Pradesh Eye Disease Study.

Conclusion

This study demonstrated a high prevalence of presby-

opia in the studied population and also showed that

increasing age was significantly associated with

presbyopia. Prevalence of presbyopia in females was

slightly higher; however, presbyopia prevalence was

not significantly associated with gender and level of

education. Periodic health education on importance of

Table 7 Proportion of subjects having difficulty with near

work due to poor near vision

Difficulty with

near work due

to poor near

vision

Presbyopes

(%)

Non-presbyopes

(%)

Total (%)

None 14 (3.2) 46 (10.4) 60 (13.6)

Little 139 (31.6) 61 (13.9) 200 (45.5)

Moderate 164 (37.3) 3 (0.7) 167 (38.0)

Great 13 (2.9) 0 (0.0) 13 (2.9)

Total 330 (75.0) 110 (25.0) 440 (100.0)
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visual screening and near-vision correction should be

regularly conducted by the community health workers

in order to reduce the burden of uncorrected presby-

opia in the communities.
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