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ABSTRACT

Aim: To determine the prevalence and magnitude of presbyopia in Chikun LGA of Kaduna State
Materials and methods: A population-based quantitative cross-sectional study was conducted from
November 2017 to March 2018 at Chikun LGA, Kaduna State, Nigeria. Study involved 1,047 persons
aged 35 years and above were examined in 63 clusters using multistage random sampling with
probability proportional to size. All participants had distance and near visual acuity assessment,
anterior and posterior segment examinations and near refraction. Any participant who could not read at
N8 at 40cm was adjudged presbyopic. Data was collected in a standard questionnaire, transferred to
Statistical Software for social science version 20 (SPSS Chicago Illinois) and analyzed, summarized in
frequency and contingency tables, with a confidence interval and P-values significant at the P< 0.05
level using chi-square (X?) test.

Results: There was 96.6% response rate (1047 out of enumerated 1084 were examined). The mean age
of participants was 48.2 years + 8.194 SD (age range of 35 — 87 years). The number of females
examined was significantly higher than males (p= 0.041). The prevalence of presbyopia was 85.6%
(95% Confidence Interval: 85.58% - 85.62 %) which translates to a magnitude of 81,638. The
prevalence of presbyopia increased with age. There is a significant prevalence of presbyopia in females
(P = 0.041) and higher literacy levels (0.004).

Conclusion: There was a high prevalence and magnitude of presbyopia in Chikun LGA which was
associated with age, female gender and literacy level.
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Introduction capsule which causes steepening of its surface
Presbyopia is an extremely common age related with contraction of the ciliary muscle.? It is a
physiological condition in which there is visual condition which becomes apparent
progressive inability to focus at near especially in middle age and in which loss of
distance.™ It is mainly due to sclerosis of the elasticity of the lens of the eye causes defective

fibres of the crystalline lens and changes in its
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accommodation and inability to focus sharply
for near vision.

Prior to 2010, there was paucity of data and
interest in the subject matter seemed low but
the trend has changed as awareness is high and
the dynamics of the global data generated from
various studies has generated wide spread
interest.>* A systematic review, meta-analysis
and modeling by Frickle et al estimated that
from 2000 — 2015,1.4billion and 1.8billion
people which respectively represents 23% and
25%of the world’s population suffered from
presbyopia°’A rise to  2.1billion by
2030,momentary peak and decline to 1.9billion
by 2050.

Population based studies in Northern Nigeria
reported a prevalence of 30.4%,°42.4%
53.5%°. While in the south, studies reported of
prevalence 63.4% °, 75.0% *°, and 81.3%)."
Surveys in Ghana'?, Kenya'®*'* Tanzania™*,
Brazil'’, India'®, The Philippines'® and China®
reported a prevalence of 68.1%, 85.4%, 87.8%,
61.7%, 89.2%, 54.7%, 69.9%, 76.4% and
67.3% respectively.

Age is the single most important risk factor for
development of presbyopia. Onset of
presbyopia is variable but symptoms usually
manifest between ages 35 — 40 years (usually
earlier in women) but may occur earlier or later
depending on the individual’s refractive state,
visual needs and depth of focus.?*Azonobi®
reported the earliest and mean age of onset to
be 34 and 45.6 years respectively. Previous
studies in Nigeria, have reported that
presbyopia occur at age 32.% Early onset of
presbyopia has been linked to feminine
gender®®, living near the equator with exposure
to higher ambient temperature and ultraviolet
radiation”®,  Hypermetropia and  ocular
conditions which  damage and/or cause a
change to the lens, zonules and ciliary muscles
such as trauma, intraocular surgery and some
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systemic diseases mellitus, myasthenia gravis,
anaemia.?®?® It was also reported that 68% of
smokers develop presbyopia before age of
40years.?

This paper seeks to highlight the prevalence
and magnitude of presbyopia in a cosmopolitan
Nigerian population. Data can be used for
advocacy, policy formulation and better
planning for presbyopic services in an
integrated health care system.

Materials and Methods

Study Design

The study was a population-based cross-
sectional quantitative survey of people 35 years
and above conducted from November 2017 to
March 2018 in Chikun LGA of Kaduna State,
Nigeria

Study Area/Population

Chikun is one of the 23 Local Government
Areas in Kaduna State, North-west Nigeria.
Chikun LGA is located within the savannah
belt of Nigeria and straddles rural, semi-urban
and urban populations (which forms part of
present day Kaduna metropolis). It lies between
latitude 10°37-N and longitude 7°15-E. It plays
host to virtually all ethnic groups in Nigeria and
has a population of 484,376 with approximately
20% aged 35years and above. It is made up of
12 administrative wards with 165 settlements.
Inhabitants are farmers, traders, artisans, skilled
craftsmen, civil servants and corporate career
men and women.

Ethical Consideration

Ethical approval was obtained from the Human
Research and Ethics Committee, National Eye
Centre, Kaduna. Permission was also sought
from the Kaduna State Ministry of Health and
Human Services, Chikun Local Government
Council and its traditional rulers. .



Sample Size Determination

The minimum sample size of 1084 was
calculated using  Leslie-Kish  statistical
formula®®,

Sample size (n) = Z%pq/d?

Where n= required sample size, Z= standard
normal deviation, p= expected prevalence, g=
(1-p), d= degree of accuracy

Z= Standard normal variant for level of
confidence of 95% = 1.96

p= Previous prevalence of presbyopia = 30.4%
(prevalence of presbyopia in Bungudu LGA of
Zamfara State).®

q=1-p=1-0.304 =0.696

d= precision estimate at 95% confidence = 0.05
(5%)

D= design effect =3

Inclusion Criteria:

Consenting participants who were aged 35years

and above, with best corrected distance visual

acuity of > 6/18 in both eyes

e Resident who has spent at least 6 months in
the community continuously

Exclusion Criteria:

Individuals whose vision could not be tested,
such as those with severe illness, mental illness,
deafness.

Sampling Technique

Sampling was by multistage cluster random
sampling with probability proportional to size.
The sampling frame consists of clusters (towns
and villages) of enumeration areas in Chikun
LGA Dbased as on National Population
Commission (NPC) estimate for 2016. There
were 165 clusters which represent the total
communities/settlements in the LGA out of
which 63 were selected for the study. The
sampling interval (SI) was obtained by dividing
the total population of Chikun LGA by the total
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number of clusters (SI = 484,376/165 = 2935).
A starting point of 377 was randomly selected
using the table of random numbers and the SI
systematically added to select a cluster. In each
cluster, the estimated population of the selected
locality/village was divided by the total
population of the LGA and what was obtained
was multiplied by the sample size of 1084.
When a cluster was selected, a bottle was spun
in the centre of the cluster to determine the
direction and household to be enumerated
where all eligible participants, were enumerated
until the required sample was obtained.

Survey Team/Data collection protocol

A Principal Investigator, ophthalmic nurse,
Two Enumerators, Village guide (in each
cluster).

Training of the team and a pilot study was done
at settlement not selected for the survey.
Demographic information such as age, sex,
clusters and the household number were
collected and recorded by the enumerator.
Written informed consent was obtained. An
anterior and posterior segment examination was
done by the PI on all eligible participants with a
pen torch and direct ophthalmoscope (Welch
Allyn, USA) to detect any obvious ocular
pathology. The distance visual acuity (VA) of
each eye was measured by the ON using the
Snellen tumbling E chart for all at 6metres in
ambient indoor illumination (mostly
classrooms), with the subject’s corrective lens
in place, if any. A subject with presenting VA
of 6/6 was assumed to be emmetropic.
Participants with presenting VA of < 6/18 had
pinhole VA. Anyone with improvement by > 1
line had objective and subjective refraction
done by the PI. All those suspected to have
astigmatism were referred to NEC, Kaduna.
Uniocular and binocular near vision were tested
using the LogMAR near E chart at 40cm under



ambient indoor illumination with best distance
correction in place (where necessary). A 40cm
string was attached to the near vision chart to
ensure a measurement distance of 40cm from
the forehead of each participant. Identification
of 3 out of 5 characters constituted a successful
reading of the line and the participant was
permitted to move to the next line. The
endpoint of near vision was N8 at 40cm. Any
one unable to read N8 had plus spherical lens in
0.25 dioptre increment added until the
participant read N8 or until additional lenses
yielded no further improvement.

Data was collected in a standard questionnaire,
data sheet created on EpiData and analyzed
using Statistical Software for social science
version 20 (SPSS Chicago Illinois)with a

confidence interval and P-values significant at
the P< 0.05 level. Frequency and contingency
tables were used to represent the distribution of
data while the chi-square (X?) test was used to
test statistical significance for discrete
variables. Multivariate analysis was used to
predict factors associated with presbyopia
Results

Of the 1084 enumerated subjects, 1047 were
examined, constituting 96.6% response rate.
The mean age of participants was 48.2 years
(SD=8.194, range 35 to 87). The mean age was
48.3% (+ 8.5 SD) and 48.7% (8.0 SD) for
males and females respectively. The number of
females 568 (54.3%) examined was higher than
the number of males 479 (45.7%).

Table 1 Baseline characteristics of persons examined

Characteristics Male N =478 (%)

Female N = 569 (%0) Total N = 1047 (%)

Age range (years)

35-44 158 (15.1) 174 (16.5) 332 (31.7)
45-54 206 (19.7) 302 (28.9) 508 (48.6)
55 - 64 89 (8.5) 72 (6.9) 161 (15.4)
65-74 23 (2.2) 18 (1.7) 41 (3.9)
>175 2(0.2) 2(0.2) 4 (0.4)
Total 478 (45.6) 569 (54.4) 1047 (100)
Literacy Level
None 6 (0.6) 36 (3.4) 42 (4.0)
Qur’anic 3(0.3) 0 (0) 3(0.3)
Primary 70 (6.7) 84 (8.0) 154 (14.7)
Secondary 73 (7.0) 181 (17.7) 254 (24.3)
Tertiary 324 (31.0) 264 (25.2) 584 (56.2)
Informal 2(0.2) 4 (0.4) 6 (0.6)
Total 478 (44.6) 569 (55.4) 1047 (100)
Occupation
Unemployed 0 (0) 7(0.7) 7(0.7)
House wife 0 (0) 16 (1.5) 15 (1.5)
Farming 28 (2.7) 69 (6.6) 97 (9.3)
Other manual work 6 (0.6) 13(1.2) 19 (1.8)
Skilled (Self- employed) 57 (5.4) 61 (5.8) 118 (11.3)
Civil/Public Servant 267 (25.5) 232 (22.2) 499 (47.7)
Retired Civil/Public Servant 49 (4.7) 38 (3.6) 87 (8.3)
Trader 72 (6.9) 132 (12.6) 204 (19.5)
478 (45.6) 569 (54.4) 1047 (100)
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Fig 1: Distribution of Participants by Geopolitical zone

Table 2 Age distribution of presbyopes and non-presbyopes

M Indigenous
Groups=68.4%

B NW =6.5%

BNC=7.4%

B NE=2.8%

BSE=9.9%

mSS=2.8%

SW=2.2%

Age (years) Presbyopes N (%) Non-presbyopes N (%)
35-44 223 (67.2) 109 (32.8)
45 -54 478 (93.9) 31(6.1)
55 - 64 150 (93.2) 11 (6.8)
65— 74 41 (100) 0 (0)
>75 4 (100) 0 (0)
Total 896 (85.6) 151 (14.4)
Table 3 Distribution of onset of Presbyopia by gender
Gender Onset(Years)

<35 36-40 41-45 46-50 51-55  56-60  61-65 66-70 Total
Male 45 130 135 68 6 6 3 3 396
Female 67 175 151 79 22 4 1 1 500
Total 112 305 286 147 28 10 4 896

P=0.138

Females have a slightly higher chance of early onset of presbyopia (ie<=40 yrs) than males, but this did
not achieve statistical significance. (OR 1.18 95% CI 0.91-1.54, P=0.21)

The prevalence of presbyopia for female was 88.0% (95% Confidence Interval: 87.98% -88.02%)
while that among males was 82.7% (95% Confidence Interval: 82.68% - 82.72%)
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Table 4 Presbyopia distribution by literacy level in 1047 participants

Literacy level

Presbyopes N (%)

Non-presbyopes N (%)

None 39 (92.86) 3(7.14)
Quranic 3 (100) 0 (0.0)
Primary 146 (94.81) 8 (5.19)
Secondary 214 (84.25) 40 (15.75)
Tertiary 488 (82.99) 100 (17.01)
Informal 6 (100) 0(0.0)
Total 896 (85.6) 151 (14.4)
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Fig. 2: Relationship between age and diopteric power of required presbyopic correction
r =0.308, n = 896, p<0.005. Age group key 1 = 35-44, 2 = 45-54, 3 = 55-64, 4 = 65-74, 5 = 75 & above
Discussion (especially literacy level) in the two areas. This

The mean age of the participants was 48.2 years
which was slightly lower than that obtained in
previous population-based studies in Northern
Nigeria which reported 525 and 53.59
respectively.”® However, similar to the value
obtained in Nike, Enugu (49 vyears).’This is
most likely due to same age cut-off of 35 years
in both studies, as against 40 years that was
used by in the previously mentioned studies.
The number of Female participants was
relatively higher than male counterparts
(P=0.041). Similar to Idowu et al’s finding in
Ogun State’due to the similar demographics
Jos Journal of Medicine, Volume 15, No. 1, 12-20

however was different from result obtained in
Zamfara where more males were seen as socio-
cultural practices affected the response rate of
female participants.®

A prevalence of 85.6% (95% Confidence
Interval: 85.5% - 85.7%) was found among
adults aged 35 years and above. This translates
to a magnitude of 81,638 which is about 16.9%
of the total estimated population of Chikun
LGA. Idowu et al reported a similar result in Ifo
township Ogun State(81.3%) and so also did
Mukuria in Lerosho area of Nairobi, Kenya
which report a similar figures(87.8%).1*



However, a lower prevalence of 30.4% - 75%
was reported in other population-based studies
in Nigeria. It is believed that demography of the
study population was responsible for the
difference as majority the earlier studies in
were conducted in a rural setting unlike this
study and others with similar prevalence rates.®
101114 The higher prevalence in this study could
be adduced to the fact that it was conducted
under ambient indoor illumination which may
have induced some degree of mydriasis which
eliminated the pinhole effect normally seen in
outdoor examination conditions. This result is
also similar to the study in Zanzibar which
reported a prevalence of 89.2% and maintained
indoor illumination throughout the
study.’®Although this study and that in
Bungudu, Zamfara State® were both conducted
indoors, the difference in prevalence 85.6% and
30.4% respectively is very marked. This is
probably due to the disparity in proportion of
female participants who are known to have
higher prevalence®!%2°

Also, participants in this study unlike other
studies show a heterogeneous geographic
spread across all regions of the country. This
suggests that findings of this study to some
extent represent presbyopia among the different
ethnic localities in Nigeria who reside in
Chikun LGA (Fig 1). Increasing age is a
dependent risk factor for the commencement
ant progression of presbyopia (fig 2) which is
consistent with finding of previous studies.**°

This study is not without its limitations as its
possible some people with early onset
presbyopia could have been missed out due to
the N8 cut off. Also, spinning the bottle method
of sampling which had the propensity to
include only those in the central part of the
community was another limitation of this work.
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Conclusion

There was a high prevalence and magnitude
(81,638, which accounts for 17% of the total
population) of presbyopia in Chikun LGA
which was associated with age, female gender,
and literacy level. We therefore recommend
that eye care is in cooperated into the primary
health care system to establish a comprehensive
eye service which includes refractive services at
all level. Finally, there should be middle-level
manpower such as nurses and CHEW
refractionists in parts of Chikun LGA to bridge
the existing gap.
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