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ABSTRACT

Background: Although vitamin D deficiency has been documented as a frequent problem of young adults, elderly persons, and
children in other countries, there are limited data on the prevalence of this nutritional deficiency as a probable cause of recent
onset poor scholastic performance among adolescents and young adults.
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Objective: To determine the prevalence of vitamin D deficiency in healthy adolescents presenting with school reports of recent
onset poor scholastic performance.

Design: A cross-sectional clinic- based sample.
Setting: An urban hospital in Thiruvananthapuram.

Main Outcome Measures: Serum levels of 25-hydroxyvitamin D (250HD), weekly physical activity and lifestyle variables that
were potential risk factors for hypovitaminosis D.

Results: 41 patients (66.13%) were vitamin D deficient (serum 250HD level, <15 ng/mL [<37.5 nmol/L]), of whom 16 (25.8%)

were severely vitamin D deficient (250HD level, <8 ng/mL [<20 nmol/L]). By using a broader definition (250HD level, <20 ng/
mL [<50 nmol/L]), 50 patients (80.64%) were vitamin D insufficient.

Conclusions: Vitamin D deficiency was present in adolescents in this urban clinic-based sample. The prevalence was highest in
adolescents with scholastic backwardness, and interventions targeting this also need to be considered in the holistic management
of scholastic backwardness.
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AIM

Vitamin D has been traditionally considered as one
important for bone and muscle growth. The other
effects of this vitamin in children and adolescents
and Vitamin D inadequacy in adults and the effects
were hardly discussed. In the recent years the benefi-
cial effect of vitamin D in the extra skeletal tissues are

tions, in particular those with a developmental basis.'
The neurobiological plausibility of this association is
strengthened by the preclinical data indicating vitamin
D deficiency in eatly life affects neuronal differen-
tiation, axonal connectivity, dopamine ontogeny and
brain structure and function.?

1,25 (OH)2D is the biologically active form of vitamin

being increasingly studied. In accordance to the recent
studies throwing implications of Vit D deficiency, this
study is aimed to look into the relationship between Vit
D def and recent onset poor scholastic performance in
children & young adults.

REVIEW OF LITERATURE

Interestingly, Vitamin D deficiency is being increas-
ingly associated with a number of psychiatric condi-

D responsible for maintaining calcium and phosphorus
homeostasis. It accomplishes this by interacting with
its nuclear receptor, the vitamin D receptor (VDR) in
the small intestinal cells.** The 1, 25(OH)2D-VDR
structure complexes with retinoic acid X receptor
(RXR) in the nucleus. The 1, 25(OH)2D-VDR-RXR
complex binds to the vitamin D—responsive element
(VDRE) for the epithelial calcium channel. The
increased expression of the calcium channel permits
more calcium to enter the cell, where the vitamin
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D—dependent calcium-binding protein calbindin 9K
helps calcium’s translocation into the bloodstream.
1,25 (OH)2D also enhances phosphorus absorption
in the small intestine. The VDR is present not only in
tissues that regulate serum calcium, including the small
intestine, bone cells, and kidney, but also in essentially
all tissues and cells in the body, including brain, colon,
breast, prostate, pancreas, heart, skin, skeletal muscle,
monocytes, and activated T and B lymphocytes.” This
perhaps would throw light on the effects that Vit D has
on other tissues of body.*’

Vitamin D status in Indian adolescents and children
has been studied by Agarwal KS etal® and few other
workers. The above mentioned study concluded that the
children living in ateas of high atmospheric pollution
are at risk of developing vitamin D deficiency. Other
studies conducted at various parts of India showed a
highly vatiable range of Vit D levels’ with a data sug-
gesting 3% to 70% children having inadequate levels
of vit d (i.e. <20 nmol/l). The average levels ranged
between 31 +14 to 68 +£29 nmol/l. The factors the
investigators identified regarding the decrease in vit
d levels in Indian children and adolescents are lower
summer sun exposure, female gender, Higher BMI,
smaller percentage of body surface area exposed to
sunlight, Female gender, lower socioeconomic status,
Lowerserum25(OH)D in mother. But material corre-
lating sudden onset deterioration in scholastic perfor-
mance and Vitamin D inadequacyis notavailable till date.

Vitamin D (where D represents D2 or D3) is biologi-
cally inert and metabolized in the liver to 25-hydroxy-
vitamin D [25(OH)D], the major circulating form of
vitamin D that is used to determine vitamin D status.
25(OH)D is activated in the kidneys to 1,25-dihydroxy-
vitamin D [1,25(OH)2D], which regulates calcium,
phosphorus, and bone metabolism.

During exposure to sunlight, the ultraviolet B (UVB)
radiation (290-315 nm) is absorbed by 7-dehydrocho-
lesterol in the skin to form preVitamin D3.'!" PreVi-
tamin D3 is inherently unstable and rapidly converts
by a temperature-dependent process to vitamin D3.
Once formed, it is ejected out of the skin cell into the
extracellular space, where it is drawn into the dermal
capillary bed by the vitamin D—binding protein (DBP).?

The efficiency of vitamin D3 synthesis in the skin
is dependent on the number of UVB photons that
penetrate into the epidermis. An increase in skin
melanin pigmentation'” and the topical application of
a sunscreen,” both of which efficiently absorb UVB
photons, can markedly diminish by more than 90% the
production of vitamin D3.

METHODS AND METHODOLOGY

Study Design and Participants: We studied 62 adoles-
cents, school and college going students (aged 10-19
years) who presented to the outpatient clinic at Thiru-
vananthapuram with complaints of recent onset poor
scholastic performance according to school/college
reports for last 6 months.

Study Design: A cross-sectional clinic-based sample

Prior to the data collection, written informed consent
was obtained from a parent or guardian of all participat-
ing students along with verbal assent from each student.

The exclusion criteria for children included children
consuming nutritional supplements, and those partici-
pating in another nutritional program, children with
chronic illness and use of medications known to affect
bone metabolism, children with other diagnosed causes
of learning disabilities and poor attention.

Non-fasting venous blood samples were collected in
tubes containing anticoagulant (EDTA-K2). Blood
samples were stored at 4 _C and analyzed within 4 hours

Academic performance was measured using age- and
gender-standardized end-of-term test scores retrieved
from the school administration system. Academic tests
were designed and administered by the schools and
scores obtained 6 months before the interview were
compared with those obtained at the time of interview.
Test scores were analyzed using a percentage grading
system, with 100 as the maximum grade and 60 percent
as the minimum passing grade. The subjects of Mathe-
matics, English, Social Science, Science and Malayalam
were evaluated in the present study.

Micronutrient Status

Vitamin D was measured with electrochemilumines-
cence technique (Elecsys 2010, Roche Diagnostics,
Mannheim, Germany). Deficiencies of vitamin D was
defined as vitamin D less than 20 ng/mL as Vit D in-
sufficiency, as vitamin D less than 15 ng/mL as Vit D
deficiency and vitamin D less than 8 ng/ml. as severe
Vit D deficiency.

The patients were divided into 3 diagnostic categories
according to their serum 250HD concentrations, as
rounded to the nearest integer. In increasing order of
severity, the 250HD levels were as follows: vitamin D
insufficiency, 20 ng/mL or less (<50 nmol/L); vitamin
D deficiency, 15 ng/mL or less (=37.5 nmol/L); and
severe vitamin D deficiency, 8 ng/mL or less (<20
nmol/T).
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Statistical Analysis

Data management and data analysis were performed
using SPSS (Statistical Package for the Social Sciences
for Windows, IBM, Armonk, NY, USA) version 23.0.
The nominal variables are presented as frequency and
proportion.

RESULTS
1. Age

The mean age of the students at the time of study was
15.7442.718 years.

2. Gender

The study sample included more boys 41 (66.1%) and
21 girls (33.9%) (table 1).

Table 1. Sex distribution

Frequency Percent
Male 41 66.1
Female 21 33.9
Total 62 100.0

3. Vitamin D Status

Percentage Of Young Adults With With Viamin D
Insufficiency Among Students Presenting With Poor
Scholastic Performance In An Urban Clinic In Trivan-
drum (table 2)

Table 2. frequency of Vit D deficiency

Frequency Percent
Vit D Insufficiency 50 80.6
Normal 12 19.4
Total 62 100.0

Proportion Of Vitamin D Deficiency And Insuffi-
ciency In Young Adults Attending An Urban Clinic In
Trivandrum With Scholastic Backwardness (table 3)

Vitamin D status frequency Percentage
Insufficiency (< 20 nd/dl) 9 18
Deficiency(<15ng/dl) 25 50
Severe deficiency(<8ng/dl) 16 32
Total 50 100

Prevalence (%) Of Vitamin D Deficiency And Insuf-
ficiency Among Young Adults Presenting With Poor
Scholastic Performance In An Urban Clinic In Trivan-
drum (figure 1)

normal vitamin D status

deficient vitamin D insufficient vitamin D

severe deficiency of vitamin D

Figure 1. Vitamin D status

Association Between Gender And Vitamin D Status In
Young Adults Presenting With Scholastic Backward-
ness In An Urban Clinic In Trivandrum (table 4)

Table 4. Vit D status and sex distribution

Vit D status
Gender Total
Insuff Vit D Normal
male 33 8 41
female 17 4 21
Total 50 12 62

Chi-Square: 0.002  Degree of freedom: I p value: not significant

DISCUSSION

This study has shown that 80.6% (50 out of 62) of
adolescents presenting with recent onset poor scho-
lastic performance had either insufficiency or defi-
ciency of Vitamin D. This finding points to the pos-
sibility of considering Vitamin D deficiency as one of
the causative factors for poor academic performance
among adolescents.

Despite the fact that our part of the world has adequate
sunlight, which is regarded as one of the major pre-
requisites for synthesis of Vitamin D, the fact that a
number of students have deficiency and insufficiency
of Vitamin D, is a matter worth pondering over, as
it calls for some modification in the lifestyle of the
younger generation, including necessity for more
physical activity with exposure to sunlight.

Micronutrient deficiencies have been linked to
damaging physical performance,' impaired cognitive
functioning,”  suboptimal learning,' and poor
academic performance.’” These endpoints, in turn,
may lead to an increased risk of adulthood obesity,'®"’
living in poverty,” depression,” and other psychiatric
disorders.** So, interventions targeted at correcting
these deficiencies can have long standing impact on
cognitive functions, academic performance and health
of adolescents in general. Hence, there is a need to
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identify and evaluate safe, tolerable, and cost-effective
nutritional interventions in school children and adoles-
cents.

CONCLUSIONS

Vitamin D inadequacy is a global problem, especially
among elderly patients and patients with osteoporo-
sis. Few data are available regarding the prevalence of
this nutritional deficiency among healthy children and
adolescents.” Thus, these findings suggest that vitamin
D deficiency is a problem spanning the age spectrum,
beginning from childhood. Vitamin D deficiency is
commonly seen in adolescents with scholastic back-
wardness, and interventions targeting this also need to
be considered in the holistic management of scholastic
backwardness.

END NOTE
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