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Abstract- Myopia is a leading cause of visual impairment
worldwide and is associated with structural alterations of
the retina particularly the macula. Spectral Domain
Optical Coherence Tomography (SD-OCT) provides
accurate and reproducible measurements of macular
thickness, but data among Nigerian adults remain limited.
This study comparted macular thickness among myopic
and emmetropic adults in Port Harcourt, Rivers State,
using SD-OCT. A comparative cross-sectional study was
conducted among adults aged 18-40 years attending an
eye specialist hospital. Participants were classified into
myopic and emmetropic groups according to spherical
equivalent refractive error. Central, inner, outer, and
average ocular thicknesses were measured using a
Topcon SD-OCT system based on the Early Treatment
Diabetic Retinopathy Study (ETDRS) protocol. Data were
analyzed using SPSS version 23, with statistical
significance set at p<0.05. Myopic eyes had significantly
lower macular thickness than emmetropic eyes. Central
macular thickness was 188.11 + 24.83 um in myopes
versus 200.30 = 16.81 um in emmetropes (p = 0.046).
Inner macular thickness was 281.75 = 14.44 um versus
295.92 + 44.76 um (p = 0.039), outer macular thickness
was 257.80 £ 13.90 um versus 280.07 £ 9.30 um (p <
0.001), while average macular thickness was 266.99 +
12.78 um versus 291.66 = 19.02 um (p < 0.001). Myopic
eyes demonstrated significantly reduced central, inner,
outer, and average macular thickness compared with
emmetropic eyes. These findings emphasize the
importance of considering refractive status during SD-
OCT interpretation and support further studies involving
larger Nigerian populations.
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L INTRODUCTION

Introduction of Myopia, Risk and Public Health
Burden:

Worldwide myopia has become one of the most
common refractive errors and a rapidly developing
public health issue due to increase in prevalence and
development of eye complications associated with it
[1,2]. Though myopia typically leads to impaired
ability to see in distance, since incoming light focus
in front of the retina, new evidence indicates its link
with structural changes in posterior eye [3.,4].
Prolonged eyeball axial elongation leads to posterior
structures of the eye including the retina, the choroid
and the sclera stretching and developing changes with
highest concentration of changes seen in the vicinity
of macular region [3,5]. These include; increase in
number and types of these structure degenerative
changes that predisposes its susceptible population to
myopia maculopathy, retinal detachment, choroidal
neovascularization and eventual irreversible visual
impairment [3,6,4]. The macular is a small central
area of the retina (the inner lining of the eye)
specialized for high acuity, high resolution vision,
colour perception, and plays crucial role in reading,
driving, and facial discrimination [7]. Even minor
morphological abnormality in macular causes
significant vision related problems due to high
demand. However, it has been ascertained that the
assessment of thickness has become a routine for any
competent examination of retinal patients [7,8].
Spectral-Domain Optical Coherence Tomography
(SD-OCT) is a high resolution cross sectional images

ICONIC RESEARCH AND ENGINEERING JOURNALS 3257



© AUG 2026 | IRE Journals | Volume 10 Issue 2 | ISSN: 2456-8880
DOI: https://doi.org/10.64388/IREV1012-1722614

providing clear, quantitative and reproducible
measurement of macular retinal thickness parameters
including Early Treatment Diabetic Retinopathy
Study (ETDRS) macular zones from its advent which
allows comparison of the same in different sets of
population, unlike routine clinical examination alone
and now regarded as "golden standard" tool for
imaging retinal conditions like myopic-pathological
alteration, retinal and choroidal pathologies
[7,9,10,11]. Objectives, this study sought to compare
the macular thickness of myopic and emmetropic
adult using Spectral-Domain Optical Coherence
Tomography and identify variances in different
ETDRS macular region in Port Harcourt, Nigeria.
The study would add to existing findings on the
African people's retinal morphology, which would
contribute to clinical management of myopic patients
[12,13,14].

IL. MATERIALS AND METHODS

This study used a comparative cross-sectional design.
Objectives were to evaluate and compare the macular
thickness of myopic versus emmetropic adults with
use of SD-OCT in the specialist eye hospital in Port
Harcourt Rivers State. Participants Adults age 18-40
years presenting at the specialist eye hospital during
the study period who meet eligibility criteria were
selected for the study. Participants were grouped
according to their spherical equivalent to the myopic
group or emmetropic group. The inclusion criteria
included adults aged 18-40 years with clear media
and no ocular pathology or previous ocular surgery.
Exclusion criteria Included individuals with
Glaucoma, Diabetic Retinopathy, Retinal disease,
Optic nerve disease, media opacity, and those with
previous trauma and/or ocular surgery, people with
systemic diseases that have effects on the retina.
Also, poor quality SD-OCT images were excluded.
After selection those fulfilling inclusion criteria were

consecutively enrolled to achieve the desired sample
size. A Detailed ocular history and Demographic
characteristics were obtained from every participant.
The participants had their visual acuity assessed and
subjected to objective and subjective Refraction
before examinations were performed on anterior and
posterior segments of the eye prior to OCT
photography. The Topcon Spectral-Domain Optical
Coherence Tomography (SD-OCT) was used to
acquire macular images of eyes of participants.
Macular thicknesses were computed using the Early
Treatment Diabetic Retinopathy Study (ETDRS) grid
to measure Central macular thickness, Inner macular
thickness, Outer macular thickness and Average
macular thickness. Only scans showing signal
strength high enough and no significant artifacts was
considered acceptable to be analysed. Data generated
were entered into Micro soft excel and processed
using the statistical package for social science (SPSS
version 23.0). Continuous variables were expressed
as the mean and Standard Deviation whereas
categorical variables were presented as frequency and
percentages. Independent samples T test was used as
statistical test for comparison between two groups, at
P wvalue<0.05 and 95% confidence interval was
applied.

III. RESULTS AND DISCUSSION

A total of 152 participants recruited completed the
study successfully. Participants comprised both males
and females aged between 18 and 40 years. The study
population included myopic and emmetropic adults
who met the inclusion criteria. The descriptive
findings from the data collected from 152 participants
with one eye analysed per participant in Port
Harcourt, Rivers State, using Spectral Domain
Optical Coherence Tomography (SD-OCT).

Table 1: Age Group Distribution of Participants

Age Group (Years) Frequency Percentage (%)

18-20 15.8
21-30 39.5
31-40 44.7
Total 100.0
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Table 1 presents the age group distribution of
participants in a study involving 152 participants,
conducted in Rivers State, Nigeria, using Spectral
Domain Optical Coherence Tomography (SD-OCT).
It divides individuals into 3 age groups, presenting
both the number of eyes as Absolute Frequency and
the relative Percentage. For the first age group, young
adults 18-20 years old there are 24 participants/eyes,
this is 15.8% of the total. In the 21-30-year-old
group, there are 60 participants/eyes (39.5%), the
second largest group. The 31-40-year-old group is

made up of 68 participants/eyes (44.7%), the largest
one. The sum is 152 participants/eyes (100%). The
data shows that 84% of eyes are those from
individuals between 21 and 40 years, and in
particular of individuals with 31-40 years, a result
which suggests that maybe the investigation is in the
"working adult" age, age class in which are common
certain kinds of pathologies (those investigate by
Spectral Domain Optical Coherence Tomography in

particular).

Table 2: Gender Distribution of Participants

Gender

Frequency Percentage (%)

Males
Females
Males and Females

40
112
152

26.3
73.7
100.0

Table 2 shows the overall gender breakdown of the
152 participants examined in Rivers State; SD-OCT
study. Males accounted for 40 eyes (26.3%), while
females made up the majority with 112 eyes (73.7%).
The total sums correctly to 152 (100%). The strong
female predominance suggests possible selection

bias, higher participation rates among women, or a
higher prevalence of the studied condition (likely
myopia-related macular changes) in females within
this population.

Table 3: Age And Gender Distribution of Myopes

Males Females Total

N % N % N %
18—-25 6 536 34 3036 40 3572
26-33 12 1071 36 32.14 48 4285
34-40 8 7.14 16 1429 24 2143
Total 26 2321 86 76.79 112 100.00

Table 3 details the age and gender distribution
specifically among the 112 myopic eyes in the study.
Females heavily dominate across all age groups: 34
in 18-25 (30.36%), 36 in 26-33 (32.14%), and 16 in
34-40 (14.29%), totaling 86 females (76.79%).
Males are far fewer: 6 (5.36%), 12 (10.71%), and 8

(7.14%), totaling 26 (23.21%). The 26-33 age group
has the highest overall frequency (48 eyes, 42.85%),
followed by 18-25 (40 eyes, 35.72%). This indicates
that myopia in this cohort is most common among
younger adults, especially females.

Table 4: Descriptive Statistics of Age Values of Myopes

N Range Minimum Maximum Mean SD
Males 26 21 18 39 29.54 6.23
Females 86 22 18 40 28.07 6.35
Males and females 112 22 18 40 2841 6.29
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Table 4 presents age statistics for 112 myopic
participants (those with nearsightedness). The sample
includes 26 males and 86 females, demonstrating a
strong female majority. Males have a mean age of
29.54 years with a standard deviation (SD) of 6.23
years and a range of 21 years (18-39 years). Females
average slightly younger at 28.07 years, with a
comparable standard deviation of 6.35 years and a
range of 22 years (18—40 years). The combined group

shows an overall mean age of 28.41 years, a range
from 18 to 40 years, and a standard deviation of 6.29
years. Compared to emmetropes, myopes appear
marginally younger on average and feature
substantially more female representation. The similar
variability across genders suggests consistent age
dispersion within the myopic population studied.

Table 5: Age And Gender Distribution of Emmetropes

Males Females Total

N % N % N %
18—-25 4 10.00 4 10.00 8 20.00
26-33 4 10.00 12 30.00 16 40.00
34-40 6 15.00 10 25.00 16 40.00
Total 14 3500 26 65.00 40 100.00

Table 5 breaks down the 40 emmetropes by age
brackets and gender. Males total 14 participants (35%
of the sample), while females constitute 26 (65%),
In the
both genders

showing a clear female predominance.
youngest bracket (18-25 years),
contribute equally with 4 participants each,
representing 10% per gender and 20% overall. The
2633 years group is dominated by females (12
participants, 30%) compared to males (4 participants,

10%), accounting for 40% of the total sample.
Similarly, the 34—40 years category has 10 females
(25%) versus 6 males (15%), also totaling 40%. The
distribution reveals that emmetropes in this study
cluster more heavily in the middle and upper age
bands, with females consistently outnumbering males
across most groups except the youngest.

Table 6: Descriptive Statistics of Age Values of Emmetropes

N Range Minimum Maximum Mean SD
Males 16 22 18 40 30/75 8.19
Females 24 17 20 37 30.75 5.23
Males and females 40 22 18 40 30.75 6.37

Table 6 summarizes the age characteristics of 40
individuals classified as emmetropes (those with
normal vision without refractive error). The group
consists of 16 males and 24 females. Both genders
share an identical average age of 30.75 years,
indicating balanced central tendency despite differing
spreads. Males display greater inconsistency with a
standard deviation (SD) of 8.19 years and a wide
range of 22 years (from 18 to 40 years). Females
show more consistency, with a lower standard
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deviation of 5.23 years and a narrower range of 17
years (ages 20 to 37). Overall, the combined sample
has a mean age of 30.75 years, a full range spanning
18 to 40 years, and a standard deviation of 6.37 years.
This suggests the emmetropic population in the study
is predominantly young adults in their late 20s to
mid-30s, with males exhibiting slightly more age
diversity.
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Table 7 Descriptive Statistics of Macular Thickness Values of Myopes

Macular zone Mean  Std. deviation Minimum Maximum
Central macular thickness  188.11 24.83 142.00 289.00
Inner macular thickness 281.75 14.44 245.00 311.50
Outer macular thickness 257.8  13.85 220.00 290.00
Average macular thickness 266.99 12.78 235.00 286.50

Table 7 presents the descriptive statistics of macular
thickness parameters for the 112 myopic participants
studied. The mean central macular thickness was
188.11 + 24.83 pum, ranging from 142.00 pm to
289.00 um. The inner macular thickness recorded a
mean of 281.75 £ 14.44 um (range: 245.00 — 311.50
pm), while the outer macular thickness showed a
mean of 257.8 + 13.85 um (range: 220.00 — 290.00

pm). The average macular thickness was 266.99 +
12.78 pum, with values ranging from 235.00 um to
286.50 um. These results indicate moderate
variability in central macular thickness and relatively
consistent measurements in the other zones among
myopic participants.

Table 8 Descriptive Statistics of Macular Thickness Values of Emmetropes

Macular zone Mean  Std. deviation Minimum Maximum
Central macular thickness  200.30 16.81 168.00 218.00
Inner macular thickness 295.92 44.76 110.40 323.00
Outer macular thickness 280.07 9.30 255.30 290.50
Average macular thickness 291.66 19.02 263.40 360.60

Table 8 shows the descriptive statistics of macular
thickness parameters for the 40 emmetropic
participants. The mean central macular thickness was
200.30 + 16.81 pm, ranging from 168.00 um to
218.00 um. Inner macular thickness had a mean of
295.92 + 44.76 xxczum (range: 110.40 —323.00 um),
outer macular thickness recorded 280.07 £ 9.30 pm
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(range: 255.30 — 290.50 pum), while the average
macular thickness was 291.66 + 19.02 pm (range:
26340 — 360.60 um). The emmetropic group
generally showed higher mean macular thickness
across all zones compared to the myopic group, with
lower variability in the outer zone.

291.66
266.9
H Myopes
A.M.T

H Emetropes

Figure 1 Comparison of mean macular thickness values between myopic and emmetropic eyes.
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Figure 1 is a bar chart that compares the mean values
of central macular thickness (CMT), inner macular
thickness (IMT), outer macular thickness (OMT), and
average macular thickness (AMT), between myopic
and emmetropic participants. Emmetropic eyes
consistently showed higher mean macular thickness
across all zones compared to myopic eyes.

Table 9 SPSS data analysis result showing P value
for testing of central macular thickness

Central Macular Thickness P-value

Myopes — Emmetropes 0.046

Table 9 presents the comparison of central macular
thickness between myopes and emmetropes using an
independent samples t-test. The analysis yielded a p-
value of 0.046, which was less than the 0.05 level of
significance. This indicates that there was a
statistically significant difference in central macular
thickness between myopic and emmetropic eyes as
measured using Spectral Domain Optical Coherence
Tomography (SD-OCT).

Table 10SPSS data analysis result showing P value
for testing of inner macular thickness

Inner Macular Thickness P-value

Myopes — Emmetropes 0.039

Table 10 presents the comparison of inner macular
thickness between myopes and emmetropes using an
independent samples t-test. The analysis yielded a p-
value of 0.039, which was less than the 0.05 level of
significance. This indicates that there was a
statistically significant difference in central macular
thickness between myopic and emmetropic eyes as
measured using Spectral Domain Optical Coherence
Tomography (SD-OCT).

Table 11SPSS data analysis result showing P value
for testing of outer macular thickness

Outer Macular Thickness P-value

Myopes — Emmetropes 0.00

Table 11 presents the comparison of outer macular
thickness between myopes and emmetropes using an
independent samples t-test. The analysis yielded a p-
value of 0.00, which was less than the 0.05 level of
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significance. This indicates that there was a
statistically significant difference in central macular
thickness between myopic and emmetropic eyes as
measured using Spectral Domain Optical Coherence
Tomography (SD-OCT).

Table 12SPSS data analysis result showing P value
for testing of average macular thickness

Average Macular Thickness P-value

Myopes — Emmetropes 0.00

Table 12 presents the comparison of average macular
thickness between myopes and emmetropes using an
independent samples t-test. The analysis yielded a p-
value of 0.00, which was less than the 0.05 level of
significance. This indicates that there was a
statistically significant difference in central macular
thickness between myopic and emmetropic eyes as
measured using Spectral Domain Optical Coherence
Tomography (SD-OCT).

Iv. DISCUSSION OF FINDINGS

This study investigated the variation in macular
thickness between myopic and emmetropic eyes
using  Spectral Domain  Optical Coherence
Tomography (SD-OCT). The findings showed
significant differences in macular thickness between
the two refractive groups, with myopic eyes generally
demonstrating lower thickness values across the
assessed ETDRS regions. The central macular
thickness was significantly different between myopes
and emmetropes (p=0.046), while the inner macular
region also showed a statistically significant
difference (p=0.039). The reduction in macular
thickness observed in myopic eyes may be associated
with structural changes resulting from ocular
elongation. As myopia increases, stretching of the
posterior ocular structures may contribute to changes
in retinal thickness. Similar reductions in macular
thickness among myopic eyes have been reported in
previous OCT-based studies (Kim et al., 2023 [15];
Lee et al., 2024 [16]; Fang et al., 2025 [3]; and Song
et al.,, 2014 [17]). However, differences between
studies may be related to variations in age, ethnicity,
degree of myopia, OCT devices and segmentation
techniques. The findings also showed differences in
macular thickness across the ETDRS regions
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suggesting that the effect of myopia may not be
limited to the central macular. This supports previous
reports that increasing myopia may be associated
with structural changes involving different regions of
the macular (Xiong et al., 2018 [18]; Oderinlo et al.,
2023 [14]). The findings further emphasize the
importance of considering refractive status when
interpreting OCT macular thickness measurements.
The observed variations in this study provide useful
information on macular thickness among Nigerian
adults and may contribute to improved interpretation
of SD-OCT findings in myopic patients. Establishing
appropriate reference values for different refractive
groups may also assist in distinguishing normal
myopia-related variations from pathological retinal
changes.

V. CONCLUSION

This study demonstrated significant variations in
macular thickness between myopic and emmetropic
eyes using SD-OCT. The central, inner, outer and
average macular thickness measurements were
generally lower in myopic eyes, with significant
differences observed in the central and inner macular
regions. The findings indicate that myopia is
associated with measurable structural variations in
the macula. These results highlight the importance of
considering refractive status when interpreting
macular OCT measurements, particularly in myopic
patients. SD-OCT may therefore be wuseful in
monitoring macular structural changes associated
with myopia. Further studies involving larger
Nigerian populations are recommended to establish
comprehensive normative data for macula thickness
and to further evaluate changes across different
degrees of myopia.
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