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ABSTRACT

Osteomalacia is a common disorder which occurs due to impaired mineralisation of osteoid,
whereas rickets occurs due to impaired mineralisation of cartilaginous growth plates. Since
adults have fused growth plates they are only affected by osteomalacia. In childrens whose
growth plates are open, the disorder can occur simultaneously. The most common cause for both
these disorders is vitamin D deficiency resulting due to inadequate intake, malabsorption or lack
of exposure to sunlight. The aim is to create awareness about rickets and osteomalacia among the
college students. A questionnaire was prepared using Google forms based on the awareness of
rickets and osteomalacia. It was then circulated among college students using applications such
as Whatsapp and Gmail. The results were then calculated and presented with accurate statistics.
64% of students are aware of rickets and osteomalacia and 36% of them are unaware. According
to the results, we can understand that most of the college students have a basic knowledge about

rickets and osteomalacia, but they are unaware about the major difference between them and the
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preventive measures and treatment. Health education camps, seminars, workshops may be

conducted to create awareness on risk factors, complications, treatment for rickets and

osteomalacia for the community.
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INTRODUCTION

The incidence of nutritional disorders have
increased globally. Rickets and osteomalacia
being the most commonly occurring
nutritional disorders, where rickets occur due
to impaired mineralisation of cartilaginous
growth plates and osteomalacia occurs due to
impaired mineralisation of osteoid [1]. In
children whose growth plates are open, the
disorders can occur simultaneously [1]. The
basic mechanism in all forms of rickets is
low serum phosphate resulting in decreased
apoptosis of hypertrophic chondrocytes in the
growth plate and decreased mineralisation of
primary spongiosa in the metaphysis ( new
bone) [2]. Osteomalacia contains defective
mineralisation of the existing bones (old
bones) during the remodelling process.
Therefore, osteomalacia is not just a disorder
that occurs in adults, but the main reason for
the occurrence of long bone bowing
deformities and fractures in children with
rickets due to poor mineralisation which
reduces bone stiffness [3]. Low calcium
intake and or low vitamin D are the leading
causes of calcium deprivation and also their
causes bone

combined deficiency

demineralisation [4]. This calcium

deprivation not only causes bone
demineralisation but can also lead to
hypocalcemic seizures, tetany and dilated
cardiomyopathy including cardiac failure and
death [5, 6]. Public health research has
identified traditional diets which are low in
calcium, dark skin and cultural full body
clothing, as a main causes of rickets and
osteomalacia in sunny parts of the world such
as the Indian subcontinent [7], the Middle
East [8] and Africa [9]. In high Northern or
Southern latitudes (more than approximately
34°), it is the seasonal lack of the ultraviolet-
B (UV-B) spectrum of sunlight that causes
seasonal vitamin D deficiency (also called
‘vitamin D winter’) [10]. In high latitude
countries, the dark-skinned immigrant and
resident population is at greatest risk [8, 10].
Vitamin D (calciferol) is produced in
human skin (D3) following exposure to UV-
B light, or consumed with food (D2 and D3),
then transferred in the liver to 25-
hydroxyvitamin D (250HD, calcidiol) and
resulting in the kidney and also in the gut

[8,10,11] to the active hormone 1,25(OH),D
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(calcitriol or ‘active vitamin D’). Calcium
and phosphate are considered as the most
important mineral ions which are responsible
for the bone stiffness [12]. Calcitriol being
the principle supplier of these bone minerals,
which are absorbed regularly, by enlarging
their intestinal absorption. Hence calcitriol
cannot do its job in individuals with no oral
intake [13]. Reduced dietary calcium supply
and vitamin D status can lead to calcium
deprivation, which is immediately analysed
by the calcium sensing receptor present in
the parathyroid’s chief cells, resulting in
more release of parathyroid hormone (PTH)
[14]. This secondary hyperparathyroidism
triggers osteoclastic bone resorption with the
intention to release stored bone minerals.
This alternate mechanism works well to
maintain normal serum calcium levels, but
prolonged hyperparathyroidism has two main
difficulties: (1) structural damage to bone
and (2) reduced renal reabsorption of
phosphate [14-16]. The ‘Ideal’ serum
250HD concentration remains debatable,
with definitions varying from >50 to >100
nmol/L (20 to 40 ng/L). All children with
rickets are to be treated with vitamin D for a
minimum of 3 months with a daily dose of at
least 2000 TU (50 pg) if aged <12 months,
3000-6000 IU (50-150 pg) if aged 12
months—12 years, and 6000 IU (150 pg) if

aged >12 years [17], [18] Single high dose
(Stoss therapy) can be used in resource-
limited settings in infants aged >3 months:
50,000 IU (1250 pg) for 3 months—12 months
of age, 150,000 IU (3750 pg) for children
aged 12 months—12 years, and 300,000 IU
(7500 pg) if aged >12 years [19]. All
individuals should also receive concomitant
calcium (minimum 500 mg/day) as
supplements or via diet. All treatment should
be followed by lifelong vitamin D
supplements, since the wunderlying risk
(ethnicity, culture and sunlight exposure) is
unlikely to change [20]. NR and
osteomalacia are completely preventable.
Universal supplementation of infants
supplementing pregnant women , promoting
vitamin uptake and also food defence with
vitamin D and calcium to avoid fractures in
elderly have been proven cost-effective [21].
Previously our team has a rich experience in
working on various research projects across
multiple disciplines [22—-36]. The aim of this
study is to create awareness about rickets and
osteomalacia among the college students.
MATERIALS AND METHODS

This questionnaire based survey was
designed based on the awareness of rickets
and osteomalacia. The questionnaire was
administered through an online survey link to

the college students. The study was approved
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by the Institutional Review Board, Saveetha analysed. The output variables were
Dental College. The participants were well represented as pie charts.
explained about the study and responses were RESULTS AND DISCUSSION

collected. The data collected was statistically

Awareness of Osteomalacia and
Rickets

.—"'_5.;.—'_5':.]

Figure 1: Pie chart represents the percentage distribution of responses about awareness on osteomalacia and rickets.
.64% of them are aware of osteomalacia and rickets, 36% of them unaware of osteomalacia and rickets

Age group

Adults—0ster

nchiidren—
hinaduls

Figure 2: Pie chart represents the percentage distribution of responses to disorder which occurs in adults and children.
Only 30% of them chose Adults — Osteomalacia ;Children — rickets, 30% of them chose Children — Osteomalacia ; adults
—rickets, 10% of them thought both occurs in children and around 30% of them thought both occurs in adults.
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( of ViamnD and calcumm fVitemin A and B

Vitamin K m Deficiency of protens

Figure 3: Pie chart represents the percentage distribution of responses to the reason for the occurrence rickets and
osteomalacia. 20% of them state it is due to the deficiency of vitamin D and calcium, 20% of them state it is due to the
deficiency Of Vitamin A and B, 15% of them state it is due to the deficiency Of Vitamin K ,45% of them state it is due to
the deficiency of proteins

Symptoms for Rickets

incompiste demineraisation of bones  m Reduced weght

m Allof the above

Figure 4: Pie chart represents the percentage distribution of responses to symptoms for Rickets. 29% of them state that
the symptom is incomplete demineralisation of bones 33% of them state it is reduced weight, 16% of them state it is delay
in tooth forms, 22% of them state it is the all the symptoms mentioned above.

413
IJBPAS, August, Special Issue, 2021, 10(8)



Ananya R et al

Research Article

Symptoms for Osteomalacia

®m Frectured bone

® Rashes

Figure 5: Pie chart represents the percentage distribution of responses to symptoms for Osteomalacia. 45% of them state
that the symptom is deformities of bone, 6% of them state it is fractured bone, 4% of them state it is rashes,45% of them
state it is all the symptoms mentioned above.

Preventive measures

of VitaminDrich food wm Intakeof proteinrich

Figure 6: Pie chart represents the percentage distribution of responses to preventive measures taken. 40% of them state
that intake of vitamin D rich foods, 50% of them state it is intake of protein rich foods, 10% of them state it is all the
preventive measures mentioned above

From the above results we can see that,
among the total number of participants, only
64% of them are aware of osteomalacia and
rickets disorder in which 36% are completely
unaware of the disorders (Figure 1). Rickets
are a major issue even in countries with
sufficient access to the sun. The causes of

rickets / osteomalacia are varied and include

nutritional deficiencies, particularly low
vitamin D and calcium intakes. Non-
nutritional causes include hypophosphatemic
rickets mainly due to loss of renal phosphate
and rickets due to acidosis of the renal
tubules [37]. When asked about the age
group in which these both occur, only 30% of

them knew that osteomalacia occurs in adults
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and rickets in children other 30% of them
thought osteomalacia occurs in children and
rickets in adults which is false. The other
30% stated that both occur in adults which is
again false, and the remaining 10% of
students stated that both occur in children
which is again false statement. From this we
can analyse that students are not aware of the
age group of occurrence itself, which they
might get a clear idea from this study
(Figure 2). Any child who is not getting
enough vitamin D or calcium from their diet,
or from sunlight, can develop rickets. But the
disorder is more common in children with
dark skin, because this means they need more
sunshine to get enough vitamin D, as well as
children born prematurely or on vitamin D-
interfering drugs [38]. Moving on to the
causes of these disorders , among the total
population only 20% of them stated that it is
due to the deficiency of vitamin D and
calcium, other 20% of them believed that it is
due to the deficiency of vitamin A and B ,
15% of them thought it is due to deficiency
of vitamin K and around 45% of them think
it is due to deficiency of proteins which is a
false assumption (Figure 3). The most
common cause of both osteomalacia and
rickets is a deficiency of vitamin D caused by
insufficient consumption, malabsorption or

lack of sunlight exposure. Osteomalacia

patients typically have bone pain and
tenderness, while ricket patients exhibit bone
deformities and impaired development [39].
In Figure 4 we can observe that, 29% of the
students think that demineralisation of bones
is the main symptom for rickets, 33% of
them state that reduction of weight is the
symptom, 16% of them think there will be
delay in tooth formation as a symptom of
rickets and 22% of them state that all of the
above symptoms occur in a rickets patient.
Rickets are most often caused by a lack of
vitamin D or calcium in a child's diet. These
are important for the production of strong
and healthy bones in children. Vitamin D
sources are: sunlight-your skin produces
vitamin D when exposed to the sun, and this
way we get most of our vitamin D [40]. In
case of symptoms of osteomalacia, 45% of
them state that deformities in the bone can be
noticed as a symptom , 6% of them think
fracturing of bones might occur as a
symptom , 4% - rashes and 45% of them
think all the above symptoms can occur
(Figure 5). Osteomalacia results from a
mistake in the cycle of bone maturing. The
minerals calcium and phosphate are used in
the body to help create solid bones [41]. In
Figure 6 we can see that only 40% of them
are aware of the correct preventive measure

for osteomalacia and rickets which is intake
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of vitamin D rich foods , but majority of the
students that is around 50% of them state that
intake of proteins might help from
osteomalacia and rickets and 10% of them
think that both consumption of vitamin D and
proteins will help be a good preventive
measure. Those include supplying your child
with a healthy, balanced diet, spending some
time out in the sun, taking a supplement of
vitamin D. Babies from birth to one year,
including those that are breastfed fully or
partially, require 8.5 to 10 micrograms (mcg)
of vitamin D per day. Children 1 year old and
adults need 10mcg of vitamin D a day [42].
From the above analysis we can say that
people are aware of osteomalacia and rickets
but are unaware of their main differences. A
very few of them are aware that deficiency of
vitamin D and calcium is the major cause for
the occurrence of both the disorders because
for normal bone growth and mineralisation
calcium is required, and also students
mainly are unaware about which specific age
group of people are affected by these
disorders. Our institution is passionate about
high quality evidence based research and has
excelled in various fields [43—49]. We hope
this study adds to this rich legacy.
CONCLUSION

According to the results, we can understand

that most of the college students have a basic

knowledge about rickets and osteomalacia,
but they are unaware about the major
difference between them and the preventive
measures and treatment. Since osteomalacia
and rickets being an important deficiency,
occurred mainly due to their lack of
knowledge about it, which can be prevented
in early stages with good diet intake like
vitamin D rich foods. Hence this study may
help them gain some more clear basic
knowledge about osteomalacia and rickets.
Health education camps, seminars,
workshops may be conducted to create
awareness on risk factors, complications,
treatment for rickets and osteomalacia for the
community.
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