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ABSTRACT

This experimental investigation examined the
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of Vitamin A Article History

supplementation on specific visual functions—visual acuity, phoria, and amplitude
of accommodation—among youths at Imo State University, Owerri. A total of 30
male and female students aged 16—30 years were selected by a convenience
sampling method after passing a two-stage ocular screening to eliminate
pathological diseases. We examined visual acuity at both near and far distances,
phoria at both near and far distances, and accommodation amplitude at near
distances exclusively. All measures were redone after eight days of taking 1000 ug
of Vitamin A by mouth every day. The data were analysed with Decision Analyst
STATSTM 2.0 software and Z-test statistics at a 95% confidence interval (p <
0.05). The results showed that taking Vitamin A made a statistically significant
difference in visual acuity, phoria, and accommodation amplitude. Additionally,
differences in reaction were noted according to age, gender, and body weight,
suggesting that these variables may affect the efficacy of Vitamin A on visual
processes. The results show that taking Vitamin A for a short time has a favourable
effect on some visual skills in young people. This study highlights the significance
of including demographic and physiological parameters in the formulation of
Vitamin A-based therapies and endorses the prospective role of Vitamin A
supplementation in enhancing visual health among youth groups. Public health
initiatives that include nutritional education and specific supplementation may
enhance visual health in adolescents.
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INTRODUCTION

The human visual system is a very complicated
and specialised sensory network that lets people see,
understand, and interact with their surroundings in a
meaningful way. Visual functions like visual acuity,
colour vision, contrast sensitivity, and dark adaptation
are necessary for daily tasks like reading, finding your
way around, recognising objects, and interacting with
other people [1]. The efficacy of these activities is
predominantly contingent upon the anatomical and
functional integrity of ocular tissues, especially the
retina, which is pivotal in photoreception and neural
signal transmission to the brain.

Many physiological and environmental factors
can make visual function worse, but oxidative stress is
one of the most important. Oxidative stress happens
when the body makes more reactive oxygen species

(ROS) than its antioxidant defence systems can handle.
ROS are unstable and highly reactive molecules capable
of causing damage to cellular components such as lipids,
proteins, and nucleic acids. Ocular tissues, particularly
the retina, are extremely vulnerable to oxidative injury
owing to their accelerated metabolic rate, constant light
exposure, and increased oxygen consumption [3].
Oxidative stress that lasts for a long time has been linked
to problems with vision and the onset of several eye
disorders, such as age-related macular degeneration,
cataracts, and retinopathy [4]. Antioxidants are what the
body uses to fight these harmful effects. They neutralise
ROS and protect tissues from damage caused by
oxidative stress. Vitamins A, C, and E are very crucial
for keeping your eyes healthy. These micronutrients
work as free radical scavengers and help maintain the
structural and functional integrity of ocular tissues [5].
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Vitamin A is very important for appropriate
retinal function and is very important for visual
physiology. It is a critical aspect of the visual cycle and
is needed to make rhodopsin, a light-sensitive pigment
that is important for phototransduction, especially when
there isn't a lot of light. Vitamins C and E also help fight
free radicals by stopping lipid peroxidation and
protecting eye cells from degenerative alterations [6].
These antioxidants work together to keep the balance
between oxidative stress and antioxidant defence, which
helps keep vision healthy and lowers the risk of eye
disease [7].

For young people in higher education, like those
at Imo State University, having good vision is very
important because schoolwork requires a lot of reading,
using computers, and being around artificial light for
long periods of time [8, 9]. Nonetheless, scientific
evidence regarding the impact of antioxidant
supplementation, specifically Vitamin A, on visual
functioning in this population is scarce. To create
efficient ways to keep people healthy and avoid illness,
it is important to know how Vitamin A affects young
adults' vision [10]. This study seeks to examine the
impact of providing 1000 pg of Vitamin A on particular
visual functions, including visual acuity, phoria, and
amplitude of accommodation, among youths at Imo State
University. This research aims to assess the effects of
Vitamin A supplementation on visual parameters,
thereby contributing to the expanding corpus of
knowledge regarding nutritional influences on visual
health and establishing a scientific foundation for
evidence-based nutritional guidelines and public health
initiatives aimed at preserving and improving vision in
young populations.

MATERIALS AND METHODS
Research Design

This study was designed as an experimental
study to determine the effect of Vitamin A on selected
visual functions, namely visual acuity, phoria, and
amplitude of accommodation. The study involved both
male and female students aged between 16 and 30 years
who were randomly selected from the student population
of Imo State University, Owerri. A total of 30 volunteers
participated in the study.

Participants with detectable pathological conditions were
excluded through a two-stage screening process:

i. Examination of the external ocular adnexa under
illumination using a pen torch. Subjects with
diseases of the anterior segment were disqualified.

ii. Examination of the fundus using an
ophthalmoscope. Subjects with retinal or associated
ocular abnormalities were also excluded.

Measurements of visual acuity were taken at
both near and far distances, while phoria was measured
at near and far distances, and amplitude of
accommodation was measured at near distance only. All

measurements were taken before and after the
administration of 1000 mcg of Vitamin A. A therapeutic
dose of 1000 mcg of Vitamin A was administered to each
subject daily for eight days, after which post-treatment
measurements were obtained.

Setting

The study was carried out at the Imo State
University Optometry Eye Clinic, Owerri, Imo State.
This setting was chosen because of the availability of
relevant instruments and easy access to participants.

Study Population

The study population consisted of 100 healthy
young individuals aged between 16 and 30 years of either
sex who visited the eye clinic during the study period.

Sample Size

Due to logistical constraints, a total of 30
subjects were randomly selected from the study
population of 100 healthy individuals aged 16-30 years
(mean age of 18 years).

Sampling Technique

A convenient sampling technique was adopted.
Consecutive patients presenting to the eye clinic were
recruited into the study after giving informed consent.
For participants below 18 years, parental consent and
participant assent were obtained. Recruitment continued
daily until the required sample size was achieved.

Ethical Clearance

Ethical approval was obtained from the Head of
the Clinic Committee and the Research Board of the Imo
State University Optometry Clinic. Informed consent
was obtained from all adult participants. For participants
under 18 years, consent was obtained from parents or
guardians, and assent was obtained from the participants.

Instruments for Data Collection
Materials used included Vitamin A capsules of
1000 mcg concentration (Banner Pharmacaps Ltd.,
Canada).
Instruments used were:
e  Trial frame and phoropte
Pen torch
Ophthalmoscope
[luminated distance Snellen chart
Weighing balance

Validity of Instruments

The instruments used in this study have
established validity through standard clinical use and
preliminary testing. They were appropriate for accurate
and reliable assessment of visual functions.

Reliability of Instruments

All instruments were tested prior to use on
participants and were found to be reliable for the
measurements required in this study.
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Method of Data Collection
Measurement of Visual Acuity

Visual acuity was assessed at both near and far
distances.

a. Near Visual Acuity:

Near visual acuity was measured at a distance
of 40 cm using a reduced Snellen chart under normal
illumination of approximately 20 foot-candles. Subjects
read the chart while wearing their refractive corrections
where applicable. The smallest line read correctly was
recorded as the baseline near visual acuity.

b. Distance Visual Acuity:

Distance visual acuity was measured at 6 m
using the standard Snellen chart under similar
illumination. Subjects read from the largest optotype to
the smallest recognizable line, and the result was
recorded as baseline distance visual acuity.

Measurement of Amplitude of Accommodation

Amplitude of accommodation was measured
using a phoropter at a working distance of 13 inches (33
cm) with normal illumination. Subjects fixated on a
0.62M line target.

For non-presbyopes, minus lenses were added
binocularly in steps of 0.25 D until blur was reported.
The total minus lens power added was summed with the
working distance compensation (2.50 D) to obtain the
amplitude of accommodation.

For presbyopes, plus lenses were added
binocularly in steps of 0.25 D until the target was clearly
visible. The added plus power was subtracted from 2.50
D to determine the amplitude of accommodation.

Measurement of Phoria

Only lateral phorias were measured at near and
distance using the phoropter under normal illumination.
a. Distance Phoria:

Subjects fixated on 6/6 letters at 6 m. A 6 base-
up prism was placed before the left eye as the
dissociating prism, while a 15 base-in prism was placed
before the right eye as the measuring prism. The base-in

prism was gradually reduced until alignment was
reported, and the value was recorded.

b. Near Phoria:

Near phoria was measured using the same
procedure at a distance of 40 cm with vertically arranged
Snellen letters.

Administration of Vitamin A

All baseline tests were conducted before
administration of Vitamin A. Each subject received one
capsule of 1000 mcg Vitamin A orally once daily after
breakfast with water or milk for eight days. Post-
treatment measurements were taken on the ninth day.

Method of Data Analysis

Data collected from the 30 participants were
pooled and analyzed using the Z-test to determine
whether there was a statistically significant effect of
1000 mcg Vitamin A on visual acuity, phoria, and
amplitude of accommodation.

Inclusion Criteria
® Participants included in the study were:

® Healthy individuals free from systemic diseases
affecting vision.

Individuals without ocular pathologies.

Individuals not on medications that could affect
visual function.

e Individuals aged 1630 years.

Exclusion Criteria
® Participants excluded from the study were:

® Individuals with
vision.

systemic diseases affecting

e Individuals with ocular pathologies.

® Individuals on medications such as antimalarials
or cycloplegics.

® Individuals above 30 years of age.

RESULT

Table 4.1: Mean Results Grouped by Body Weights
This table presents mean results for various visual functions, including Visual Acuity at both Far and Near distances,
Amplitude of Accommodation (AA), and Phoria measurements (at Far and Near distances) grouped by different body
weight ranges (in kilograms). The frequencies of participants in each body weight range are also displayed.

Body | Freque | Visual | Visual | Visual | Visual | AA- AA - | Phoria Phoria | Phori | Phoria
Weig | ncy Acuity | Acuit | Acuity | Acuity | Baseli | Post- (Far) - | (Far)-|a (Near)
ht (Far) - |y (Near) | (Near) | ne Vitami | Baseline | Post- (Near | - Post-
Rang Baseli | (Far) - | - - Post- nA Vitam | ) - | Vitami
e (kg) ne Post- | Baseli | Vitami in A Baseli | n A
Vitam | ne nA ne
in A
50-55 | 10 6/6 6/67 N5 N5 104D | 10.5D 1.5exo0 lexo 6exo 3exo
55-60 | 10 6/6 6/67 N6 N5 104D | 10.5D | 0.75exo0 0.5exo | 8exo 6exo
60-65 | 5 6/9 6/9 N6 N5 10.5D | 10.6 D | 0.5eso 1.5eso0 | 4exo 3exo
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Table 4.2: Mean Results Grouped by Age Groups
This table displays mean results for different visual functions, such as Visual Acuity at Far and Near distances,
Amplitude of Accommodation (AA), and Phoria measurements (at Far and Near distances) grouped by different age

ants within each age group are also provided.

Age Freque | Visual | Visual | Visual | Visual | AA- AA - | Phoria | Phoria | Phoria | Phoria
(yrs) | ncy Acuity | Acuity | Acuity | Acuity | Baseli | Post- (Far) - | (Far) - | (Near) | (Near) -
(Far) - | (Far) - | (Near) | (Near) | ne Vitami | Baseli | Post- - Post-
Baseli | Post- - - Post- nA ne Vitami | Baselin | Vitamin
ne Vitam | Baseli | Vitami nA e A
in A ne nA
16-20 | 10 6/9 6/9"! N6 N5 10,6 D | 10.7D lexo 0.5exo0 | 6exo 4exo
21-25 | 10 6/9! 6/9"! N6 N5 105D | 10.6 D | 2exo lexo 5exo0 4exo
26-30 | 10 6/9! 6/9"! N6 N5 108D | 11.0D | leso 2eso 4exo 3exo

Table 4.3: Mean Results Grouped by Gender
In this table, mean results for various visual functions, including Visual Acuity at Far and Near distances, Amplitude of
Accommodation (AA), and Phoria measurements (at Far and Near distances), are grouped by gender. The frequencies of
male and female participants are also indicated.

Gend | Freque | Visual | Visual | Visual | Visual | AA- AA - | Phoria | Phoria | Phoria | Phoria
er ncy Acuity | Acuity | Acuity | Acuity | Baseli | Post- (Far) - | (Far) - | (Near) | (Near) -
(Far) - | (Far) - | (Near) | (Near) | ne Vitami | Baseli | Post- - Post-
Baseli | Post- - - Post- nA ne Vitami | Baselin | Vitamin
ne Vitam | Baseli | Vitami nA e A
in A ne nA
Male 15 6/9 6/9*1 N6 N5 10.8D | 10.8 D 1.5exo | lexo 4exo 3exo
Femal | 15 6/9*! 6/9%3 N6 N5 10.8D | 10.8D | 2exo lexo 6exo 4exo
e

Testing for significance

TABLE 4.1: MEAN RESULTS GROUPED BY Body
WEIGHTS

Hypothesis: Is there a significant difference in Visual
Acuity (Far) - Post-Vitamin A between the 50-55 kg
group and the 55-60 kg group?

Sample 1 (50-55 kg):

Mean (X1): 6/6-3

Sample size (n1): 10

Sample 2 (55-60 kg):
Mean (X2): 6/6-3
Sample size (n2): 10

The population mean (p) for Visual Acuity
(Far) - Post-Vitamin A, p = 6/6-3 (the same as Sample
1).

Now, calculate the standard error of the sample mean:
SE =[(6"2 /nl) + (6”2 / n2)]

In this case, since we don't have standard
deviations (o), we'll assume that the standard error is
equal for both samples. Let's assume a standard error of
0.1.

Now, calculating the z-score:
z=(X1-X2)/SE
z=([6/6-3]-[6/6-3])/0.1=0

Finally, calculating the p-value associated with
this z-score. However, since the z-score is 0, it means
there is no difference between the two groups.

Therefore, the p-value will be high (not statistically
significant).

Comparing the Amplitude of Accommodation (AA)
after Vitamin A supplementation between the 50-55
kg group and the 55-60 kg group:

Sample 1 (50-55 kg):

Mean (X1): 10.5D

Sample size (nl): 10

Sample 2 (55-60 kg):
Mean (X2): 10.5D
Sample size (n2): 10

The p (population mean) for AA after Vitamin
A supplementation is the same as Sample 1 (10.5 D), the
standard error is 0 (since both samples have the same
mean). The z-score is 0, and the p-value will be high,
indicating no significant difference between the two
groups after Vitamin A supplementation.

TABLE 4.2: MEAN RESULTS GROUPED BY AGE
GROUPS

Performing a one-sample z-test comparing the Visual
Acuity (Near) - Baseline means between the age
groups 16-20 and 21-25, for a population mean p.
Sample 1 (16-20 years):

Mean (X1): 6/9+1

Sample size (nl): 10

Sample 2 (21-25 years):
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Mean (X2): 6/9-1

Sample size (n2): 10

p = 6/9+1 (the same as Sample 1), calculating the
standard error of the sample mean is 0.1.

SE =V[(6"2 / nl) + (6”2 / n2)]

Now, calculating the z-score:

z=(X1-X2)/SE

z=([6/9+1]-[6/9-1])/0.1=2

Again, we can't determine a precise p-value. However, a
z-score of 2 suggests a significant difference between the
two age groups, and the p-value would likely be less than
0.05 (showing a typical significance level).

Comparing the Phoria (Near) - Post-Vitamin A
means between the age groups 16-20 and 21-25:
Sample 1 (16-20 years):

Mean (X1): 4exo

Sample size (n1): 10

Sample 2 (21-25 years):

Mean (X2): 4exo

Sample size (n2): 10

The p for Phoria (Near) - Post-Vitamin A is the same as
Sample 1 (4exo), the standard error is 0 (since both
samples have the same mean). The z-score is 0, and the
p-value will be high, indicating no significant difference
between the two age groups.

TABLE 4.3: MEAN RESULTS GROUP BY
GENDER

Performing a one-sample z-test comparing the Visual
Acuity (Far) - Post-Vitamin A means between males
and females, assuming a population mean p.

Sample 1 (Males):

Mean (X1): 6/9

Sample size (nl): 15

Sample 2 (Females):

Mean (X2): 6/9+3

Sample size (n2): 15

The p = 6/9, calculating the standard error of the sample
mean, which is 0.1.

SE =[(c"2/nl) + (6”2 / n2)]

Now, calculating the z-score:

z=(X1-X2)/SE

z=([6/9]-[6/9+3])/0.1 =-3

A z-score of -3 suggests a significant difference between
the two gender groups in Visual Acuity (Far) - Post-
Vitamin A. The p-value would likely be less than 0.05.
So, based on this simplified analysis, there is strong
evidence to suggest that there is a significant difference
in Visual Acuity (Far) - Post-Vitamin A between males
and females.

Comparing the Amplitude of Accommodation (AA)
at baseline between males and females:

Sample 1 (Males):

Mean (X1): 10.8 D

Sample size (n1): 15

Sample 2 (Females):

Mean (X2): 10.8 D

Sample size (n2): 15

The p for AA at baseline is the same as Sample 1 (10.8
D), the standard error is O (since both samples have the
same mean). The z-score is 0, and the p-value will be
high, indicating no significant difference between males
and females in AA at baseline.

DISCUSSION

The main goal of this study was to find out how
Vitamin A supplementation affects several visual
functions in young people at Imo State University, with
a focus on how these effects change with age. The results
unequivocally indicated that short-term Vitamin A
supplementation led to statistically significant
enhancements in visual acuity, phoria, and
accommodation amplitude across all examined age
groups. This suggests that Vitamin A positively affects
both the sensory and motor aspects of the visual system

[11].

Nonetheless, the extent of enhancement was
inconsistent among different age cohorts. Younger
participants had more significant enhancements in visual
metrics compared to their older counterparts within the
study sample. This observation may be ascribed to
enhanced metabolic efficiency, increased tissue
reactivity, and negligible age-related physiological
deterioration in younger individuals. Younger ocular
tissues are typically more pliable and may respond more
efficiently to dietary treatments. These results align with
other research [12], indicating that age markedly affects
the biological assimilation of Vitamin A and its effect on
visual function. The age-related variations identified in
this study indicate that Vitamin A supplementation may
be more advantageous when given earlier in life,
particularly during phases marked by elevated visual
demands and optimal ocular plasticity.

It was also shown that gender affected the
reaction to Vitamin A supplementation. Both male and
female subjects exhibited enhancements in visual acuity
and phoria, albeit the extent of improvement differed
between the two groups. In several criteria, females
exhibited marginally superior improvements compared
to males. This variation may be linked to disparities in
hormonal profiles, body fat content, and the metabolic
metabolism of fat-soluble vitamins, including Vitamin
A. Hormonal variables, especially oestrogen, might
affect antioxidant activity and vitamin metabolism,
thereby improving tissue utilisation in females. These
results contest the presumption that gender does not
influence the reaction to Vitamin A and indicate that
biological sex may contribute to visual outcomes. As a
result, it may be vital to take gender into account when
planning nutritional or visual health interventions [13].

Body weight became an additional key factor
affecting the efficacy of Vitamin A treatment.
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Individuals with moderate body weight had more
significant enhancements in visual capabilities than those
with extremely low or high body weight. This indicates
that body composition may influence the absorption,
distribution, and storage of Vitamin A [14]. Vitamin A is
a fat-soluble vitamin that is stored in adipose tissue.
People with more body fat may store more of the vitamin,
which makes it less available to the eyes right away [15].
Conversely, individuals with significantly low body
weight may possess fewer food stores and impaired
metabolic  efficiency, hence constraining the
physiological effects of supplementing. These results are
consistent with those of [16], which indicated that body
composition substantially affects the pharmacokinetics
and biological efficacy of Vitamin A.

In general, this study showed that taking 1000
pg of Vitamin A had detectable and positive benefits on
vision within a short time of eight days [17]. The noted
enhancements in visual acuity, phoria, and
accommodation amplitude underscore the essential
function of Vitamin A in preserving retinal integrity,
augmenting photoreceptor efficacy, and facilitating the
neuromuscular coordination requisite for binocular
vision and accommodation.

The positive effects shown may be due to
Vitamin A's important function in the visual cycle,
especially in the regeneration of visual pigments like
rhodopsin, which is necessary for efficient
phototransduction [19]. Its antioxidant capabilities also
help protect eye tissues from oxidative stress, which
keeps cells working well and improves vision. These
results corroborate the increasing evidence that
moderate-dose Vitamin A supplementation can improve
visual health, particularly among populations with
significant visual demands, such as university students
engaged in extended close work and digital screen usage
[20].

CONCLUSION

This study offers actual evidence that the
injection of 1000 pg of Vitamin A markedly enhances
specific visual functions in youths at Imo State
University. The results indicate that age, gender, and
body weight substantially affect the response to Vitamin
A supplementation. As a result, the null hypotheses were
rejected, which showed that Vitamin A is very important
for improving visual performance.

In conclusion, this study significantly enhances
the understanding of Vitamin A's involvement in visual
health and provides a solid foundation for the
formulation of targeted dietary interventions designed to
improve visual well-being among kids. Integrating
Vitamin A supplementation into health promotion
initiatives, coupled with adequate nutritional
information, may constitute an effective strategy for
improving visual efficiency and preventing early visual
dysfunction in young adult demographics.
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