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ABSTRACT

Background: Visual disturbance can be caused by external factors, that is, the lack of outdoor activities and a
positive correlation between the length of outdoor activities and vitamin D levels. The aim of this research was to
examine the correlation between serum 25-hydroxyvitamin D level, sex and visual acuity.

Methods: This research uses cross-sectional approach, conducted in junior high school 16,18 of Semarang. Purposive
sampling method, the analysis is done the chi square test.

Results: There is a correlation between sex and serum 25-hydroxyvitamin D at junior high school 16 (p=0.001,
€=13.42) and junior high school 18 (p=0.001, c=13.42). There is a correlation between serum 25-hydroxyvitamin D
and visual acuity at junior high school 16 (p=0.302, c=4.868). There is no correlation between serum 25-
hydroxyvitamin D and visual acuity at Junior High School 18 (p=0.302, c=4.868).

Conclusion: Serum 25-hydroxyvitamin D is related to sex, 25-hydroxyvitamin D is correlated with a decrease in
vision acuity. Serum 25-hydroxyvitamin D is not correlated with a decrease in vision acuity.
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INTRODUCTION Visual impairment can be caused by various factors.
Influencing factors can come from the internal and
external environment. Internal factors, as major

influence, can cause visual impairment are genetic, age,

Adolescent at the age of 11-18 years are included in high-
risk group for vitamin D deficiency due to significant

weight gain, accelerated skeletal growth, bone turnover
and modelling. The risk of vitamin D deficiency during a
critical developmental period, and generally adverse
health outcomes, can be exacerbated by sedentary
behavior, time indoors, and dietary habits. All risk factors
for vitamin D deficiency designate adolescents as targets
of special attention to increase the recommended daily
intake of vitamin D as much as 800-2,000 1U, depending
on body weight and season of the year.?

gender. Meanwhile, the external factors that can cause
visual impairment are lack of outdoors activities and
sports activities, working by looking at objects closely,
unhealthy diet, and radiation.*® This study aims to
determine the correlation between serum  25-
hydroxyvitamin D level and visual acuity.

METHODS

This research was conducted in Semarang, Central Java.
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The method used is cross-sectional design, applied to the
sixth and seventh grade students at junior high school 16
and 18 of Semarang in September to October 2019. The
study population was all junior high school students. The
sample was adolescents at the age of 13-15 years who
experience impaired vision, selected using purposive
sampling to choose students who met the inclusion and
exclusion criteria. The number of samples was 83
students from both schools. The variable collected was
visual acuity data using visual examination with a snellen
optotype within 6 meters. Data on serum 25-
hydroxyvitamin D level was taken from examination of
blood samples. Serum concentration of  25-
hydroxyvitamin D was measured by liquid
chromatography-tandem mass spectrometry.” Data was
then processed and analyzed descriptively, while
statistical analysis was done by using SPSS 16 univariate,
bivariate with chi square test. This study was declared to
have passed the ethical review by the medical and health
research ethics.

RESULTS
Characteristics of respondents based on sex

Table 1: Characteristics of respondents based on sex.

Junior high school 16 Junior high school 18 |

Sex Total z;)r)centage Total z;)r)centage
Male 12 145 10 23.3
Female 28 33.7 33 76.7
Total 40 100 43 100

Characteristics of respondents based on serum 25-
hydroxyvitamin D level
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Figure 1: Distribution of frequency of respondents
based on serum 25-hydroxyvitamin D level.

Characteristics of respondents based on visual acuity

Table 2: Characteristics of respondents based on
visual acuity at junior high school 16.

Variables oD oS

Visual acuity Frequency % Frequency %
Severe low 2 25 2 25
vision

Mediumlow  ,, 148 6 74
vision

Almost-normal -, 321 32 395
vision

Total 40 100 43 100

Table 3: Characteristics of respondents based on
visual acuity at junior high school 18.

Variables oD 0S

Visual Acuity  Frequency %  Frequency %
Severe low 2 47 5 11.6
vision

el ey g 372 10 233
vision

Almost-normal 5 581 28 65.1
vision

Total 43 100 43 100

Correlation between serum 25-hydroxyvitamin D level
and sex
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Figure 2: Cross table of correlation between serum
25-hydroxyvitamin D and sex.

Based on figure 2, it can be seen that the number of
female students in junior high school 16 with vitamin D
deficiency is 13 students (32.5%), vitamin D
insufficiency is 14 students (35%), and inadequate intake
of vitamin D is 1 student (2.5%). The number of male
students with vitamin D deficiency is 1 student (2.5%),
vitamin D insufficiency is 9 students (22.5%), and
inadequate intake of vitamin D is 2 students (5%). Based
on the results of statistical tests using chi square, p
value=0.042 where p<a (0.042<0.05) then H1 is accepted
and HO is rejected, which means there is a correlation
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between sex and serum 25-hydroxyvitamin D level,
where the value of ¢=6.31.

Based on figure 2, it is seen that the number of female
respondents at junior high school 18 with vitamin D
deficiency is 15 students (34.8%), vitamin insufficiency
is 18 students (41.8%), and inadequate and desirable
intake of vitamin D is none. Male respondents are only
included in the insufficiency level, that is, 10 students
(23.2%). Based on the results of statistical tests using chi
square, p value=0.008 where p<a (0.008<0.05) then H1 is
accepted and HO is rejected, which means there is a
correlation of sex and serum 25-hydroxyvitamin D,
where the value of ¢=6.98.

Correlation of serum 25-hydroxyvitamin D and visual
acuity
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Figure 3: Cross table of correlation of serum 25-
hydroxyvitamin D and visual acuity.

Based on figure 3, in junior high school 16, it is seen that
the number of students that is in deficiency with severe
low vision on the OD is 2 students (5%), with moderate
low vision is 8 students (20%), almost-normal vision is 4
(10%). The number of respondents that experiences
insufficiency with severe low vision is 1 student (2.5%),
with moderate low vision is 3 students (7.5%), and
almost-normal vision is 20 students (50%). The number
of respondents that is in inadequate with severe low
vision is 0, with moderate low vision is 1 student (2.5%),
and with almost-normal vision is 2 students (5%). Based
on the results of statistical tests using chi square, p
value=0.008 where p>o (0.008>0.05) then H1 is accepted
and HO is rejected, which means there is a correlation
between serum 25-hydroxyvitamin D and visual acuity
on the OD, where the value of ¢c=13.93.

Based on figure 3, in junior high school 16, it is seen that
the number of students that is in deficiency level with
severe low vision on the left eye is 2 students (5%), with
moderate low vision is 5 students (12.5%), and with
almost-normal vision is 7 (17.5%). The number of
respondents that is insufficiency level with severe low

vision is 0, with moderate low vision is 1 student (2.5%),
and with almost-normal vision is 22 students (55%). The
number of respondents that is in inadequate level with
severe low vision and low vision is 0 and with almost-
normal vision is 3 students (7.5%). Based on the results
of statistical tests using chi square, p value=0.015 where
p>a (0.015>0.05) then H1 is accepted and HO is rejected,
which means there is a correlation between serum 25-
hydroxyvitamin D serum and visual acuity for the left
eye, where the value of ¢=12.33.

Based on figure 3, at junior high school 18, it is seen that
the number of students that is in deficiency level with
severe low vision on the right eye is 1 student (2.3%),
with moderate low vision is 5 students (11.6%), and
almost-normal vision is 9 (20.9%). The number of
respondents that is in insufficiency level with severe low
vision is 1 student (2.3%), with moderate low vision is 11
students (25.5%), and almost-normal vision is 16 students
(37.2%). Based on the results of statistical tests using chi
square, p value=0.857 where p>a (0.857>0.05) then H1 is
rejected and HO is accepted, which means there is no
correlation between serum 25-hydroxyvitamin D and
visual acuity on the right eye vision, where the value of
¢=0.308.

Based on figure 3, at junior high school 18, it is seen that
the number of students that is in deficiency level with
severe low vision on the left eye is 3 students (6.9%),
with moderate low vision is 3 students (6.9%), and with
almost-normal vision is 9 (20.9%). The number of
respondents that is in insufficiency level with severe low
vision is 2 students (4.6%), with moderate low vision is 7
students (16.2%), and with almost-normal vision is 19
students (44.1%). Based on the results of statistical tests
using chi square, p value=0.425 where p> a (0.857>0.05)
then H1 is rejected and HO is accepted, which means
there is no correlation between serum 25-hydroxyvitamin
D and visual acuity of right eye, where the value of
c=1.586.

DISCUSSION

Based on the results of research conducted on the sixth
and seventh grade students at junior high school 16 and
junior high school 18, more female respondents
experience visual impairment than male respondents.
These results of the research are in line with a research
conducted by Yamamah et al. The results show that there
are statistically significant differences in the prevalence
of visual impairment between male and female students,
the prevalence of visual impairment is significantly
higher in female students (p<0.05).2

The visual acuity of male respondents is higher than that
of female respondents.® A research conducted by
Abramov et al states that visual acuity of males exceeds
the visual acuity of females, both for static stimulation
and temporal modulation. Likewise, it has been reported
in studies with greater samples and measured by static
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and moving stimuli that males have significantly better
visual acuity under all conditions, and no studies show
the opposite.°

The results of serum 25-hydroxyvitamin D level of the
sixth and seventh grade students at junior high school 16
and 18, the students are mostly in insufficiency level,
followed by deficiency, inadequate and desirable level.
There is no student at junior high school 18 who is
inadequate and desirable level. These results are in
accordance with the previous studies by Ernawati et al
who state that the condition of vitamin D status in school-
age children needs attention because the average vitamin
D level of children at the age of 2.0-12.9 years is
52.6£0.7 nmol/L. The prevalence of vitamin D deficiency
is less than 25 nmol/L is 0%, insufficiency is 25-49
nmol/L is 45.1%, inadequate is 50-74 nmol/L is 49.3%,
and desirable level is greater than 75 nmol/L, that is
5.6%.%

The results of the visual acuity of the sixth and seventh
grade students at junior high school 16 and 18 are mostly
in almost-normal level, followed by medium low vision
and then severe low vision. These results are consistent
with previous research by Hidayani et al stating that most
respondents have almost-normal visual acuity, which is
50 respondents (46%) and a small portion of respondents
experience severe low vision, which is 6 respondents
(5%). The research design used in this study is a
correlational study using a cross-sectional study design
and total sampling with a sample size of 110
respondents.*?

Correlation between serum 25-Hydroxyvitamin D and
sex

Based on the results of research conducted on the sixth
and seventh grade students at junior high school 16 of
Semarang, the statistical test results p value=0.042 which
means there is a correlation between the serum 25-
hydroxyvitamin D level and sex, r=6.317. The results of
research conducted the sixth and seventh grade students
at junior high school 18 of Semarang from the statistical
test results p value=0.008 which means there is a
correlation between the serum 25-hydroxyvitamin D level
and sex, r=6.981.

These results are in line with previous studies by
Ernawati et al who state that vitamin D level is higher in
males (54.7+0.9 nmol/L) compared to females (49.9+1.0
nmol/L). Prevalence of vitamin D deficiency has
increased worldwide.®* Data from KNHANES also
show that vitamin D deficiency is very prevalent in
Korean adolescents, which can be seen in the reduction of
sun exposure caused by the pressure of higher education
and decreasing intake of foods rich in vitamin D.15 16

This study is in line with research conducted by Joh who
states that male students have significantly higher serum
25 (OH) D level than female students. The research used

cross-sectional method based on health examination data
of 3,450 healthy male and female students at the age of
18-29 years in Seoul between April and May 2013. The
serum 25-hydroxyvitamin D [25 (OH) D] level was
determined by using chemiluminescent immunoassay.
Anthropometric data was measured, while lifestyle,
dietary, and sociodemographic factors were obtained
through  self-administered  questionnaires.  Linear
regression is commonly used to assess the correlation of
25 (OH) D serum levels. The average of serum 25 (OH)
D level was 11.1 ng/mL, and the prevalence of 25 (OH)
D level was less than 10 ng/mL was 44.7% (39.5% in
men, 50.2% in woman).'” The results of the above study
are in line with previous results. Sex differences in
vitamin D status may be caused by a higher percentage of
women’s body fat, differences in the amount of time
outdoors, or sun-protective behavior like the use of
sunscreen,8:19

Correlation between serum 25-Hydroxyvitamin D and
visual acuity

Based on the results of research conducted on the sixth
and seventh grade students at junior high school 16, the
statistical test results p value=0.008 which means there is
a correlation between the serum 25-hydroxyvitamin D
level and the visual acuity of OD vision, with a value of
r=13.93. The results of research conducted on the sixth
and seventh grade students for the left eye show that the
statistical test results p value=0.015 which means there is
a correlation between the serum 25-hydroxyvitamin D
level and visual acuity, with a value of r=12.33. This
means that the strength of correlation is weak and the
direction of correlation is positive. In other words, the
correlation between the two variables is unidirectional.
Thus, it can be interpreted that the lower the level of
serum 25-hydroxyvitamin D, the lower the level of visual
acuity. The  correlation  between serum  25-
hydroxyvitamin D level and visual acuity can be seen
from specific data, where all respondents at 25-
hydroxyvitamin D serum levels are spread at all levels,
which are deficient, insufficient, inadequate and
desirable. This can be one of the causes of decreased
visual acuity.

This study is in line with a research conducted by Choi et
al which show a statistically significant correlation
between 25 (OH) D concentration and refractive error.
The research involved 2,038 adolescents from South
Korea consisting of participants that had -0.5 D of
myopia (80.1%) or higher and had high myopia (8.9%).
The age-adjusted equivalent spherical distribution with
serum 25 (OH) D showed a positive correlation (r=0.067,
p=0.012). The myopia group had a significant positive
correlation between equivalent spheris and serum 25
(OH) D concentration (p=0.020), while the non-myopia
group did not have a significant relationship (p=0.599). In
multiple linear regression analysis, equivalent spheris
was significantly associated with low serum 25 (OH) D
concentration by taking into account the area of
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residence, parental income, total energy intake, calcium
intake, milk consumption, and smoking experience
(p=0.047). The high prevalence of myopia is significantly
related to the low serum 25 (OH) D concentration after
adjustment for confounding factors (p=0.017).2°

Based on the results of research conducted on the sixth
and seventh grade students at junior high school 18 of
Semarang, the statistical test results p value=0.857 which
means there is no correlation between the serum 25-
hydroxyvitamin D level and the visual acuity of OD, with
a value of r=0.308. The results of research conducted on
the sixth and seventh grade students at junior high school
16 on the OS show the statistical test results p
value=0.452 which means there is no correlation between
the serum 25-hydroxyvitamin D level and visual acuity,
with a value of r=1.586. This means that the strength of
correlation is weak and the direction of correlation is
positive. In other words, the correlation between the two
variables is unidirectional. Thus, it can be interpreted that
the lower the serum 25-hydroxyvitamin D level, the
lower the visual acuity. There is no correlation between
the serum 25-hydroxyvitamin D level and visual acuity of
the ODS in the students of junior high school 18. It can
be seen from the special data, in which all respondents at
the serum 25-hydroxyvitamin D level are deficient and
insufficient just, and there is no respondent included in
adequate and desirable level. Thus, it can be one of the
causes that makes the correlation does not occur. A study
of Norton et al measured UVR using dosimeter, and it
found different exposures among people who experienced
myopia with emmetropia. The myopia of people who
experienced myopia with sun exposure was more stable,
and had recovered the myopia. Proposed mediating
mechanisms is activation of dopaminergic retinal
amacrine cells, stimulated by light.?

CONCLUSION

There is a correlation between sex and the ODS visual
acuity with serum 25-hydroxyvitamin D level at junior
high school 16. There is a correlation between sex and
serum 25-hydroxyvitamin D level, no correlation
between serum 25-hydroxyvitamin D level and visual
acuity at Junior High School 18.

Recommendations

It is necessary to conduct further research to determine
the consistency of the correlation between serum 25-
hydroxyvitamin D level and the decrease in visual acuity.
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