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Abstract

Introduction

We investigated the relationship between spherical equivalent
refraction (SER), amplitude of accommodation (AA), and relative
accommodation (RA) in young adults in Nigeria to improve
understanding of accommodative function across refractive groups.

Methods

We conducted a prospective observational study at the optometry
clinic at the University of Benin with 70 patients (35 males and 35
females) who came in, aged 17-35 years. Measurements included
SER, AA (using push-up to blur, minus-lens to blur, and modified
push-up to blur methods), RA (negative relative accommodation
[NRA], and positive relative accommodation [PRA]) without wearing
corrective lenses. Maximum plus and minus lenses were used

to assess accommodation. We analyzed data using analysis of
variance (ANOVA), Duncan’s multiple range test for pairwise
comparisons, linear regression, and {-test.

Results

AA varied significantly across refractive groups, with patients with
myopia showing higher AA (10.93 + 1.10 D) than patients with
hyperopia (far sightedness) (9.00 £ 0.59 D). Mean NRA and PRA
were +2.25 £ 0.29 D and —2.43 + 0.37 D, respectively. NRA was
significantly higher in patients with hyperopia (+2.51 £ 0.19 D),
while PRA was higher in patients with myopia (—2.72 + 0.20 D). AA
decreased with age (r=—-0.66, P < .001), while NRA increased with
age (r=0.45, P=.001).

Discussion

Patients with myopia exhibited greater PRA, while patients
with hyperopia had higher NRA, aligning with their respective
accommodative needs. The decline in AA with age highlights
the need for early assessment of accommodation function.
The correlations between age, NRA, and PRA suggest that
accommodation changes dynamically over time.

Conclusion

The findings highlight the significant influence of refractive error
on accommodation, with patients with myopia having greater
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accommodative reserves, potentially allowing for sustained near-
vision tasks with comfort. In contrast, patients with hyperopia
experiencing higher accommodative needs, which may lead to
visual fatigue or discomfort over time. In other words, these findings
underscore the clinical importance of accommodation assessments
in refractive error management, particularly in prescribing lenses
that optimize visual comfort and performance.

Keywords

amplitude of accommodation, spherical equivalent refractive error,
relative accommodation, Nigeria

The eye’s primary function is to provide clear and
comfortable vision. However, having a healthy eye
does not guarantee clear and comfortable vision
within a given range of distances for an individ-
ual. Accommodation plays a very significant role
in the formation of a clear retinal image. It is a
mechanism that affects visual clarity and binocu-
lar vision.! A clear single binocular vision is the
result of the interaction between accommodation
and vergence systems.?

According to Hofstetter, accommodation is the pro-
cess by which the dioptric power of the crystalline
lens is increased to bring the image of a near object
to focus on the retina.? It is also a dynamic optical
change in the dioptric power of the eye, allowing the
point of focus of the eye to be changed from distance
to near.* Helmholtz’s relaxation theory of accom-
modation states that when the eyes are in their
unaccommodated state and focused on distance,
the ciliary muscle is relaxed. This relaxation causes
the elastic zonular fibres to be in a state of tension,
pulling the crystalline lens outward at the equator and

malptalnlng the Ieng in a somgwhat flattened state. /Abbreviations
During accommodation, the ciliary muscle contracts, . .
causing a reduction in the zonular tension that allows AA amplitude of accommodation
the increase in curvature of the crystalline lens. MLB minus-lens to blur
MPUB modified push-up to blur
/ NRA negative relative accommodation
SLEEES R EiE PRA positive relative accommodation
lyamu E, Onyinyechukwu G, Okechukwu CI.
Spherical equivalent refraction, amplitude of PUB push-up to blur
accommodation, and relative accommodation RA relative accommodation
in a young Nigerian population. Can J Optom. . . .
2026:88(3):17-27. SER spherical equivalent refraction
https://www.doi.org/10.65636/cjo.v88i3.6404 / VA visual acuity /

The amplitude of accommodation (AA) reflects the
maximum accommodative response of an individ-
ual and has been defined as the dioptric distance
between the far point (i.e., point conjugated with
the retina when accommodation is fully relaxed)
and the near point (i.e., point conjugated with the
retina when accommodation is fully exerted) of
accommodation.®* The measurement of the AA is
a component of the routine clinical tests used to
assess an individuals’ accommodative function.
There are several methods to measure the AA
subjectively, including:

* push-up to blur (PUB), which involves moving a

text object closer to the eyes;

* minus-lens to blur (MLB), which involves pla-
cing minus lenses in front of the eyes till a sus-
tained blur is achieved; and

* modified push-up to blur method (MPUB).
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AA can also be measured objectively during
dynamic retinoscopy and refractometry, but the
results may differ from those obtained subjectively.®

Refractive error is a complex interaction of the eye,
its anatomical factors, genetics, and environmental
influences. Light from an external object focuses
before the retina (myopia), behind the retina (hyper-
opia), or fails to come to a single point focus on the
retina (astigmatism) when accommodation is max-
imally relaxed.”

Emmetropia, which is the optimum refractive status
of the eye, occurs when rays of light fall directly on
the retina. According to Duke-Elder and Abrams,
emmetropia is when parallel rays of light strike a
physiologically normal eye and are refracted to con-
verge on the retina where they focus forming a circle
of least confusion with the eye in a state of rest.®

Functional visual acuity is compatible with mild
myopia, emmetropia, and even substantial hyper-
opia where accommodation can be used to bring
the image into focus on the retina.®

RA is the maximum ability of the eye to relax accom-
modation (i.e., negative relative accommodation
[NRA]) or stimulate accommodation (i.e., positive
relative accommodation [PRA]) while maintaining
single clear binocular vision with constant total con-
vergence demand. An evaluation of the relationship
between refractive errors and RA can demonstrate
accommodative facility in different types of refract-
ive errors. This will provide comprehensive infor-
mation on the functional status of patients’ visual
systems and binocular vision.™

There is no existing literature on the association
between spherical equivalent refraction (SER),
AA, and RA in a Nigerian population. Hence, our
study investigates the relationship between these
variables.

Methods

We conducted an observational and prospective
study in the optometry clinic at the University of
Benin. We recruited male and female patients ages
17 to 35 years. Admittance into the study was made
after patients provided written informed consent.
We took detailed history and completed optomet-
ric examinations to ensure each patient fulfilled
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the inclusion criteria. Patients were included if their
best corrected VA < 6/9 in each eye, and they had:

e no anomalies of binocular vision nor

accommodation;
* no manifest strabismus;
* no history of systemic disease such as diabetes;
* no history of ocular surgery; and

* no use of medications including antihista-
mines, antidepressants, anticholinergics, top-
ical cycloplegics, or miotics that could affect
accommodation.

Ethical approval was obtained from the Research
and Ethics Committee of the Department of
Optometry at the University of Benin, according to
the tenets of the Declaration of Helsinki 2000.

The refractive status of the patients was deter-
mined using a handheld retinoscope and subjective
refraction. The SER for each patient was obtained
by adding half of the cylinder power to the spherical
component.

The AA was measured with the PUB, MLB, and
MPUB methods.

The PUB was done monocularly. With the final pre-
scription in place, we gave each patient their best
near point visual acuity (VA) letter (i.e., a single
optotype, smallest readable line) on the N-notation
card at 40 cm away. The print was moved gradually
toward the patient’s eye until they noticed the first
sustained blur. We measured the distance between
the blur point and the spectacle plane using a meter
rule and converted it into diopters to give the AA.

For the MLB method, we gave each patient their
best near point VA letter on the N-notation card
at 33 cm, gradually increasing minus lenses until
they noticed the first sustained blur. The amount of
minus lens added before the eye plus the dioptric
value of the target distance gave the AA.

Additionally, AA was measured using the modified
PUB technique with —4.00 DS in a MPUB proced-
ure." The amount of minus lens placed before the
eye plus the dioptric value of the distance between
the blur point and the spectacle plane gave the AA.

In measuring NRA and PRA with correction, we
asked patients to focus on the 6/6 line on a high
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Table 1. Descriptive statistics of age, myopia, hyperopia, and negative and positive relative accommodation

Standard Standard kurtosis

Variables n Minimum  Maximum

Mean (SE) SD

skewness (SE) (SE)

Age 70 17 35 23.88(.743) 5752  0.574 (0.309) -0.979 (0.608)
SER 70 -3.00 +2.50 ~0.17(188)  1.458  -0.238(0.309)  -0.933 (0.608)
Hyperopia 27  +0.75 +2.50 +1.26 (.0816) 0.4244  0.907 (0.309)  —0.933 (0.608)
MLB 70 7.50 14.75 10.06 (.1704) 1.32017  0.969 (0.309) 1.883 (0.608)
PUB 70 7.50 14.50 10.23 (2197) 1.70163  0.541 (0.309) 0.536 (0.608)
MPUB 70 7.75 14.25 10.25 (.1877) 1.45373  0.990 (0.309) 1.454 (0.608)
NRA 70 +1.75 +3.00 +2.26 (.0371) 0.28733  0.280(0.309)  —0.424 (0.608)
PRA 70 -1.50 ~3.00 —2.43(.0484) 0.37479 0.057 (0.309)  —0.957 (0.608)
Myopia 33  -0.75 ~3.00 ~1.34(139) 0798  —1.25(0.409) 0.197 (0.797)

Abbreviations: MLB, minus-lens to blur; MPUB, modified push-up to blur; NRA, negative relative accommodation;
PRA, positive relative accommodation; PUB, push-up to blur; SD, standard deviation; SE, standard error; SER,

spherical equivalent refraction.

contrast near chart at 40 cm and changed the
accommodation using plus and minus lenses. We
added the lenses binocularly in 0.25 D steps until
the patient’s first slight sustained blur, which was
the end point of the test. At this point, letters were
not as sharp and readable as the primary status.
We recorded the total plus lenses for NRA testing
and minus lenses for PRA testing. NRA was tested
before PRA to avoid any influence of accommoda-
tion on the measurements.

AA, NRA, and PRA measurements were performed
without spectacle or contact-lens correctionin place.
We determined refractive status by non-cycloplegic
subjective refraction before testing.

We used Statistical Package for Social Sciences
version 24.0 (SPSS Inc., Chicago, IL, USA) for
statistical analyses. The measured variables
were tested for normality of distribution using the
Kolmogorov-Smirnov Z test with standardized kurt-
osis and standardized skewness, which were *
1.96. We compared AA obtained by the MLB, PUB,
and MPUB techniques using the one-way analysis
of variance (ANOVA). Post hoc test was performed
for pairwise comparison using the Duncan’s New
Multiple Range test. We assessed the relation-
ship between the measured variables using linear
regression analysis and sex-related differences
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between variables with unpaired t test. Statistical
significance was declared when P < .05.

Results

We recruited 70 patients (35 males, 35 females),
aged 17 to 35 years (mean age = 23.88 + 5.75
years). The standardized skewness and kurtosis
of the data lie within £1.96 and the Kolmogorov-
Smirnov test (P > .05) showed that all data were
normally distributed, so we used parametric test
statistics in the data analysis.

Table 1 shows the descriptive statistics of meas-
ured variables. The mean SER was —0.17 + 1.46 D,
while mean myopia and hyperopia were —1.34 *
0.80 D (range: -0.75t0-3.00 D) and +1.26 £ 0.42D
(range: +0.75 to +2.50 D).

Table 2 shows the distribution of NRA, PRA, and AA
by sex, age group, and refractive error. The mean
difference in AA between age groups was statis-
tically significant (P < .001). AA was significantly
higher in the 17- to 20-year-old group, followed
by the 21 to 25 group, then 26 to 30 and 31 to 35
groups (P < .05).

Table 3 shows the distribution of NRA and PRA by
sex, age group, and refractive error according to
different studies. The differences in mean NRA and
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Table 2. Distribution of negative relative accommodation, positive
relative accommodation, and amplitude of accommodation by sex,
age group, and refractive status

NRA, D, PRA, D, AA, D,

Variable mean = SD mean £ SD mean = SD
Total 70 +226+029 -243+0.37 10.06+1.32
Sex

Male 35 +227+035 -243+0.38 10.10+1.18

Female 35 +2.25+0.21 -242+0.37 10.02+1.46
Age group, years

17-20 25 +211+024 -265+026 11.03+1.32

21-25 18 +2.15+023 -2.60+0.31 9.93+0.73

26-30 11 +2.69+0.18 -2.06+£0.26 9.13+0.87

31-35 16 +2.38+0.13 -2.04+0.14 9.00%0.68
Refractive status

Emmetropia 10 +2.30+0.31 -241+045 9.70+0.61

Hyperopia 27  +251+0.19 -2.06+0.16 9.00£0.59

Myopia 33 +2.05+0.16 -2.72+x0.20 10.93+1.10

Abbreviations: AA, amplitude of accommodation; NRA, negative relative

Original Research

accommodation; PRA, positive relative accommodation.

mean PRA between age groups was significant (P <
.001 for each). NRA was significantly higher in the
26- to 30-year-old group than the 17 to 20 and 21
to 25 groups, and the least in 31 to 35 group. PRA
was significantly higher in the 17 to 20 and 21 to 25
groups than in the 26 to 30 and 31 to 35 groups.

Sex-related differences in AA, NRA, and PRA were
not statistically significant (P > .05) (Table 4).

The difference in mean AA across MLB, PUB, and
MPUB for patients with hyperopia group was not
significant (P > 0.05). In all the methods of assess-
ing the AA, patients with myopia consistently had a
significantly higher AA than patients with hyperopia.
(Table 5).

The mean NRA of patients with hyperopia (+2.51 £
1.99 D) was significantly higher than that of patients
with myopia (+2.05 + 1.60 D) by 0.46 D (P < 0.001).
However, the mean PRA of patients with myopia
(—2.72 £ 0.20 D) was significantly higher than that of
patients with hyperopia (—2.06 + 0.16 D) by 0.65 D
(P <.001).

Canadian Journal of Optometry Vol. 88 No. 3

Linear Regression Between Measured
Variables

We found significant inverse linear relationships
between age and PUB, MLB, and MPUB (all P <
0.001). Also, inverse associations were found
between SER and AA assessed by different methods
(all P <.001). Table 6 shows the relationships.

A significant positive association was seen between
age and NRA (r = 0.45, r* = 20.0%, P < .001). The
20% variability in NRA was explained by the regres-
sion model represented by NRA = 1.73 + 0.022 x
Age. Similarly, a positive linear association was
seen between age and PRA (r = 0.66, r* = 43.6%,
P < .001). The model as fitted is represented by
PRA = -3.45 + 0.043 x Age. From the regression
models, we can predict a 0.20 D increase in NRA
and a 0.40 D decrease in PRA per decade of age.

For further analysis, the AA obtained by MLB was
used. Table 7 shows the associations between
age, AA measured by different techniques, RA,
and SER.
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Table 3. Distribution of negative relative accommodation and positive relative accommodation by different

studies
Variable Yekta et al."® Masihuzzaman et al.?? lyamu et al (present study)
Study Indian Nepalese Nigerian
population
Age, years 18-35 18-35 17-35
Variable NRA (D) PRA(D) NRA (D) PRA (D) n NRA (D) PRA (D)
Age, years
<20 135 +210+ -3.00% 29 +2.67+ -3.23% 2 +2.11 % —2.65 +
0.29 0.72 0.50 1.17 0.24 0.26
21-25 202 +2.05 -297 + 53 +3.07+ -3.79% 18 +2.15+ -2.60
0.32 0.67 0.88 1.24 0.23 0.31
26 — 30 29 +2.10x 296+ 26 +2.74+ -3.38% 1 +2.69 + —2.06 +
0.27 0.69 0.55 0.79 0.18 0.26
>30 16 +1.89+ -155% — — — 16 +2.38 £ —2.04 £
0.62 1.04 0.13 0.14
Sex
Male 102 +2.06+ 273t 59 +2.78+ -3.38% 35 +2.27 —2.43
0.36 0.89 0.61 1.01 0.35 0.38
Female 280 +2.09+ -3.00z 49 +3.01+ -3.741% 35 +2.25 + —242 +
0.31 0.69 0.86 1.28 0.21 0.37
Refractive
status
Emmetropia 185 +2.21 % -2.80 + 67 +2.88+ 336+ 10 +2.30 + —2.41 %
0.26 0.68 0.76 1.23 0.31 0.45
Myopia 145 +2.00 -3.09 £ 30 +2.81+ -3.841% 33 +2.05 £ —2.72 £
0.39 0.82 0.61 1.23 0.16 0.20
Hyperopia 52 +213+x -290% 11 +3.09+ -386+ 27 +2.51 + —2.06 =
0.30 0.77 0.97 1.37 0.19 0.16
Total 382 +2.08+x 292+ 108 +2.88+ 354+ 70 +2.26 + —2.43 %
0.33 0.76 0.74 1.15 0.29 0.37
Discussion comprising NRAand PRA, reflects the eye’s ability

Refractive errors, encompassing myopia, hyper-
opia, and astigmatism, occur when light rays fail
to focus precisely on the retina, often due to a
combination of genetic and environmental fac-
tors.” While emmetropia is the optimal refractive
status where light rays converge on the retina,
mild refractive errors may still allow functional
VA, especially in people with hyperopia, due to
the compensatory role of accommodation.® RA,

22

to relax or stimulate accommodation while main-
taining clear, single binocular vision.”® The rela-
tionship between SER, AA, and RA is critical for
understanding visual performance and binocular
stability, yet limited studies have explored these
interactions in diverse populations.

Our study showed that MLB had the lowest value
(10.06 = 1.32 D), which is in line with the findings
of previous studies.' Contrary to previous studies,
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Table 4. Distribution of age, minus-lens to blur, push-up to blur, modified push-up to blur
of accommodation, and negative and positive relative accommodation by sex

95% Cl,

Variable Sex Mean = SD P value mean + 1.96 SEM
Age (years) Male 23.00 £4.35 .24 21.43 to 24.57

Female  24.77 £6.84 22.32t0 27.22
Minus-lens to blur (D) Male 10.11+£1.18 .79 9.68 to 10.54

Female 10.02 + 1.46 9.49 t0 10.55
Push-up to blur (D) Male 10.34 £ 1.33 .60 9.87 to 10.81

Female 10.11 £ 2.03 9.42 t0 10.80
Modified push-up to blur (D) Male 10.30 + 1.36 .78 9.81t0 10.79

Female 10.19 + 1.56 9.64 to 10.74
Negative relative Male +2.27 £0.35 .82 +2.15 to +2.39
accommodation (D)

Female  +2.25+0.21 +2.17 to +2.33
Positive relative Male -2.43 +0.38 .87 -2.29to -2.57
accommodation (D)

Female  -2.42+0.37 -2.28 to —2.56

Abbreviations: Cl, confidence interval; SD, standard deviation; SEM, standard error of the mean.

Note: None of the P values were significant.

Table 5. Distribution of amplitude of accommodation by method and refractive error

Refractive error Minus-lens to blur Push-up to blur ~ Modified Push-up to blur
Hyperopia (n = 27) 9.00 £ 0.59 9.01+1.14 9.28 £ 0.91

Myopia (n = 33) 10.93 £ 1.10 11.22£1.42 11.04 £1.33

P value <.001 <.001 <.001

Note: P < .05 is considered significant.

Table 6. Associations of measured variables represented by Pearson correlation coefficients

Variable PRA NRA MPUB PUB MLB
PRA — — — — —
NRA 0.77 — — — —
MPUB -0.63 -0.52 — — —
PUB -0.63 -0.47 0.97 — —
MLB -0.7 -0.66 0.93 0.91 —
Age 0.6 0.45 -0.68 -0.74 -0.64

Abbreviations: MLB, minus-lens to blur; MPUB, modified push-up to blur; NRA, negative
relative accommodation; PRA, positive relative accommodation; PUB, push-up to blur.

Note: All P values < .001.
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Table 7. Associations between age, spherical equivalent refraction, and amplitude
of accommodation assessed by different method and relative accommodation

Pearson’s
correlation Coefficient of  Linear regression
Association coefficients P value variability model
Age and PUB -0.74 <.001 54.8% PUB =
15.45 - 0.22 x Age
Age and MLB -0.64 <.001 41.5% MLB =
13.59 - 0.15 x Age
Age and MPUB -0.68 <.001 46.5% MPUB =
14.36 — 0.17 xAge
PUB and SER -0.60 <.001 35.5% SER =
5.05-0.51 x PUB
MLB and SER -0.75 <.001 56.7% SER =
8.19-0.83 x MLB
MPUB and SER -0.59 <.001 34.9% SER =
5.90 - 0.59 x MPUB
Age and NRA 0.45 <.001 20.0% NRA =
1.73 + 0.022 x Age
Age and PRA 0.66 <.001 43.6% PRA =

-3.45 + 0.043 x Age

Abbreviations: MLB, minus-lens to blur; MPUB, modified push-up to blur; NRA, negative
relative accommodation; PRA, positive relative accommodation; PUB, push-up to blur;

SER, spherical equivalent refraction.

MPUB had the highest value (10.25 + 1.45 D). This
can be attributed to the combined effect of prox-
imal convergence, depth of focus, and the effect
of accommodation stimulated by the —4.00 D lens
introduced before the person’s eyes. Proximal ver-
gence is the subtype of vergence that is stimulated
by visual cues other than blur and disparity. In other
words, it is the vergence eye movement driven by
an “awareness of nearness.” lyamu et al.'? and
Mathebula et al.” found that the mean PUB was
higher than the mean MLB. This was attributed to
the effect of depth of focus that comes into play dur-
ing the PUB measurement of AA.

Momeni-Moghaddam et al.' compared four sub-
jective methods of measuring AA (PUB, push down
to clear, MLB, and MPUB). They found that PUB
produced the highest AA value, whereas MLB pro-
duced the lowest. According to our study, the higher
AA from PUB was likely due to additional proximal

24

convergence and accommodative cues when the
target is moved closer. The MLB yielded lower AA
because the minus lenses minify the target at a
fixed distance. This pattern is consistent with the
role of depth of focus in PUB.

NRA is a measure of the maximum ability to relax
accommodation while maintaining clear and sin-
gle binocular vision, while PRA is a measure of the
maximum ability to stimulate accommodation when
clear and single binocular vision is maintained.™ In
both cases, there is no associated change in ver-
gence.”™ Previous studies have reported normal
values for NRA and PRA.% 62! According to the
table of expected values,’ the reported range of
NRA and PRA were +1.50 to +2.50 D and —-1.25
to —3.50 D, respectively. In our study, the range of
NRA and PRA was reported as +1.75 to +3.00 D
and —-1.50 to -3.00 D, which was slightly differ-
ent from the range for NRA and PRA of +2.00 to

Canadian Journal of Optometry Vol. 88 No. 3



+2.50 D and —-2.37 to —3.37 D stated by Padavettan
et al.?

The mean SERwas —0.17 £ 1.46 D. An inverse linear
association was found between SER and AA (MLB)
(r=-0.75, r* = 56.7%, P < 0.001) and a regression
model of AA=8.194 —0.831 x SER. From the model,
an increase of 1.0 D in myopia, the AAis increased
by about 0.83 D, while an increase of 1.0 D in hyper-
opia will result in a decrease of 0.83 D in AA. The
mean SER hyperopia and myopia for our study, and
Yekta et al.’ were +1.26 + 0.42 D, -1.34 + 0.80 D;
+0.79 £ 0.85 D, —2.44 £ 2.45 D, respectively.

The mean NRA of the group with hyperopia was sig-
nificantly higher than that of the group with myopia by
0.46 D. This was consistent with the reports of Yekta
et al.” and Masihuzzaman et al.?2 The higher NRA
seen in the group with hyperopia showed the accom-
modative effort needed for people with hyperopia to
perform near visual task without vision correction.

While the PRA did not demonstrate any significant
variation in the groups with hyperopia or myopia in
previous studies by Masihuzzaman et al.?? and Yekta
et al.,”® our study found a significantly higher PRA
in patients with myopia than in patients with hyper-
opia. This shows that the group with myopia has a
significant amount of accommodation in reserve that
guarantees clarity and single binocular vision.

The PRA was greater than NRA in the group with
myopia. This was consistent with the findings of
Yekta et al. and Masihuzzaman et al.’®?? The PRA
of the group with hyperopia was less than the NRA
in our study, which was consistent with the findings
of Yekta et al. and Masihuzzaman et al.%22

Comfortable and efficient reading potentials can be
achieved by prescribing plus lenses. On the other
hand, the higher PRA reported in the group with
myopia shows that those patients have the potential
for prolonged or sustained near task with comfort.®
The RA plays a significant role in the detection of
accommodative dysfunction, like accommodative
insufficiency, and accommodative excess.

No significant linear correlation was found between
myopia and NRA or PRA, nor between hyperopia
and NRA or PRA. In our study, the mean NRA was
highest in the 26-30 age group and lowest in the
31-35 group, while the mean PRA was highest in
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the 17-20 group and lowest in the 31-35 group.
Masihuzzaman et al. reported highest mean NRA
and PRA values for their 21-25 age group.?? Yekta
et al.’ reported highest NRA for the 20 and younger
and 26-30 age groups, while the highest PRA value
was observed in the 20 and younger group.

A positive linear association in our study was found
between age and NRA. From the regression equa-
tion, a +0.22 D increase in NRA could be predicted
for every decade of age. This was contrary to the
finding of Yekta et al." who found no relationship
between NRA and age.

A significant inverse association in our study was
found between age and PRA. From the model as
fitted, a decrease of 0.43 D in NRA could be pre-
dicted per decade of age.

A significant inverse association was seen between
AA and NRA (P < .001), with a model of NRA =
+3.711-0.144 x AA, suggesting that a reduction in
AA is associated with greater reliance on NRA to
maintain clear vision during near tasks. Similarly, a
significant inverse association was found between
PRA and AA, with a regression model of PRA =
—0.428-0.198 x AA. This shows that an increase of
1.0 D in AA would result in an increase in PRA of
about —0.20 D. This clearly shows that the addition
of plus lenses to increase accommodation would
increase the PRA, which is the reflection of accom-
modation in reserve that would consequently result
in comfortable, clear, and single binocular vision in
near visual task. Our study has shown that the NRA
and PRA have been affected by refractive status
and accommodation.

Overall, our research contributes valuable data to
the existing body of literature on refractive errors
and accommodation dynamics (AA and RA) in a
Nigerian context, filling a notable knowledge gap.
Our study used multiple measurement techniques
(that is, MLB, PUB, and MPUB) to assess AA,
ensuring robust comparisons.

Limitations
A larger sample size may improve generalizability
of findings.

A possible shortcoming of our study is that refrac-
tion was performed without cycloplegia. As a result,
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accommodative spasm may have been present
in some patients and could have influenced the
refractive findings.

In addition, the absence of binocular function
measures (e.g., near phoria, fusional vergence,
AC/A ratio) may have affected the interpretation of
PRA and NRA comparisons.

Conclusion

Our study provides valuable insights into the rela-
tionship between SER, AA, and RA in a young
Nigerian population.

The findings highlight significant variations in
accommodative function across different refract-
ive statuses, with patients with myopia exhibiting
higher AA and PRA, while patients with hyperopia
demonstrate greater NRA.

Additionally, we found age to be inversely correl-
ated with AA, indicating a gradual decline in accom-
modative ability over time, while NRA increased
and PRA decreased with age.

Our study confirms that refractive error significantly
influences accommodation, with patients with myopia
demonstrating greater accommodative reserves,
potentially allowing for sustained near-vision tasks
with comfort. In contrast, patients with hyperopia
experience higher accommodative demands, which
may lead to visual fatigue or discomfort over time.
These findings underscore the clinical importance
of accommodation assessments in refractive error
management, particularly in prescribing lenses that
optimize visual comfort and performance.

While our research fills a critical gap in under-
standing accommodation dynamics in the Nigerian
population, further studies are recommended.
Future research should incorporate larger and
more diverse samples, longitudinal assessments,
and objective accommodation measurement tech-
niques to enhance clinical applicability and improve
vision care strategies.
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