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ABSTRACT

Introduction: Vitamin D deficiency is highly prevalent in North India. Besides its role in calcium homeostasis, it
is associated with various disorders like cardiovascular diseases, Alzheimer’s disease, autoimmune diseases,
diabetes mellitus and cancers etc. Material and methods: This study was planned to assess the knowledge, attitude
and practice regarding Vitamin D among nursing students in a tertiary care hospital in North India. 247 subjects
were enrolled in study after receiving informed consent. The questionnaire contained open ended questions
regarding knowledge and yes/no questions on attitude and practice. Results: About 98% knew that vitamin D is
essential for health and sunrays are the main source of vitamin D. Only 36% knew about animal origin. About 82%
had no idea regarding prevalence of vitamin D deficiency in India. 75% did not know about its recommended daily
allowance. Only 39% knew two or more risk factors for its deficiency. 45% knew at least two symptoms of its
deficiency. 68% did not have any knowledge about hypervitaminosis D. Only 4% knew about its health benefits
other than bone health. 80% had never taken any vitamin D supplement. Only 45% knew that vitamin D is assessed
by its serum/blood levels. None knew about doses of Vitamin D supplements for the prophylaxis and treatment of
its deficiency. Conclusion: This study shows limited knowledge and gap in knowledge, attitude and practice
regarding Vitamin D among nursing students. They need to be given proper education on Vitamin D as they are the
health care providers of society.
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INTRODUCTION

Vitamin D deficiency is the most under diagnosed and
undertreated nutritional deficiency in the world. It is a
pandemic affecting individuals irrespective of age,
gender, race and geography.

Vitamin D is essential for maintaining healthy bones and
teeth. Apart from these it is known to assist in overall
health as it promotes immunity, brain and central
nervous system health, cardiovascular health and lung
functions. It regulates insulin level and supports diabetes
(both type 1 and type 11) management.? It is known to
regulate  gene expression involved in cancer
development.®! Also in this corona pandemic, Vitamin D
deficiency is found to be one of the risk factors for
SARS-CoV?2 infection and strong association has been
found between Vitamin D deficiency and mortality with
this infection.!

Around one million people worldwide have vitamin D
deficiency or insufficiency.®’ Prevalence of Vitamin D
deficiency in India range from 84.9 to 100 per cent
among school-going children, 42 to 74 percent among
pregnant women, 44.3 to 66.7 per cent among infants, 70

to 81.1 per cent among lactating mothers and 30 to 91.2
per cent among adults.’®

Vitamin D deficiency results in rickets in children,
osteomalacia in adults which contributes to osteoporosis
in adults.® Vitamin D is inversely associated with
deadly cancers like breast,® colorectal™ and lung
cancers.™ infectious disease like flu,™? autoimmune
diseases like type | diabetes,™® multiple sclerosis,*¥
inflammatory bowel disease (IBD),*®! systemic lupus
erythematosus (SLE)™ and rheumatoid arthritis.*”
Deficiency can also result in type 11 diabetes mellitus,™®
dementia and Alzheimer’s disease,™® depression,®’!
asthma,™™ obesity?” and overall mortality.!?**!

Although sunlight is the main source of Vitamin D and
there is ample amount of sunlight in India still there is
high prevalence of vitamin D deficiency in India. The
reasons for this may be inadequate sun exposure, using
sunscreens while outdoors, religious cause (wearing
burkha), dark skin, obesity, smoking, diet deficient in
fortified food and animal products, special conditions
like pregnancy, lactation, infancy and medical conditions
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like inflammatory bowel disease, cystic fibrosis, celiac
disease, malabsorption syndrome.*!

A KAP study conducted by Al-Amri et al among primary
health care physicians in Riyadh city, Saudi Arabia
found a gap in knowledge and practice among them.®®
In India, Arora et al have evaluated knowledge, attitude
and practice toward sunlight among university students
and concluded lack of consistency between knowledge
and attitude and negative approach to sun exposure.’!
Kavitha D conducted study on antenatal women in India
and found that the majority of the study participants had
limited knowledge, poor practices, and negative attitude
towards benefits of vitamin D supplements.[*!

Our study was conducted to evaluate the knowledge,
attitude and practice of Vitamin D among nursing
students in a tertiary care hospital in North India as the
nursing fraternity are the pillars of the health care system
of India and they need to have proper education
regarding vitamin D and its deficiency, and measures to
improve the vitamin D status of the body.

MATERIAL AND METHODS

Study Area

This study was conducted at Pandit B.D. Sharma
PGIMS, a tertiary care hospital in Rohtak, Haryana,
India.

Study design and population

The study participants consisted of nursing students who
are studying at the nursing college in the same institute.
A structured and pretested questionnaire was used to
collect the information 247 subjects were enrolled in
study after receiving informed consent.

Data collection and management

The study was planned to assess the knowledge, attitude
and practice regarding Vitamin D among nursing
students. There were 22 questions in all (one general
question, fifteen related to knowledge, two related to
attitude and four related to practice). The questionnaire
contained open ended questions regarding knowledge;
yes/no questions in attitude and both types of questions
in practice session. They were handed the correct
answers of questionnaire (based on guidelines) at the end
of study. The collected variables included
sociodemographic data i.e. age, gender, ethnicity and
address of the students.

Data analysis

The collected data was entered in Microsoft Excel and
checked for any typographical error prior to analysis.
The analysis was done by calculating percentages of
participant’s responses on knowledge, attitude and
practice questions regarding Vitamin D.

RESULTS
The participants were all females with mean age 20
(Range 18-24 years).

Knowledge about vitamin D

All 247 partocipants have heard about Vitamin D. The
majority  (98.4%) had heard about it via
school/teachers/books. Out of these, school accounts as a
source for 50.6% study participants, books as a source
for 47.7% study participants. Only 6.8% account for
media/ internet as source. Around 4.8% had
friends/parents as the source of information. About 98%
had idea that sunlight is the main source of vitamin D.
2% felt both sunlight and milk as the main source of
Vitamin D. Regarding other sources of vitamin D, 35%
believed it is obtained from fish, 36% from egg/egg yolk,
5% from beef liver, 8.9% from cod liver oil. Only 18%
had correct knowledge of its high prevalence (40-90%).
68% knew about major forms (D, D3) of vitamin D.
Only 39% knew > 2 risk factors of vitamin D deficiency
and 61% knew only one risk factor for vitamin D. The
risk factors mentioned by them are shown in Figure 1.
75% did not know about recommended daily allowance.
Around 79% could tell about deficiency causing bone
disease like rickets/osteomalacia/osteoporosis. Only 4%
of the participants had partial knowledge of other health
benefits of Vitamin D like skin cancer, Alzheimer’s
disease, cardiovascular diseases and diabetes as shown in
Figure 2. Around 45% knew at least two symptoms of
vitamin D deficiency like bone/ joint pain, fractures,
fatigue and weight loss. Distribution of participants
having knowledge of symptoms is shown in Figure 3.
Around 76% did not know about various vitamin D
preparations available in the market. Only 45% knew
that vitamin D is assessed by its serum/blood levels.
None knew about the prophylactic and treatment regimen
of Vitamin D deficiency. 68% had no knowledge
regarding hypervitaminosis D and its treatment.

Figure 1: Knowledge of risk factors for vitamin ¥
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Figure 2: Knowledge of Health Effects of Vitamin D deficiency
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Figure 3: Knowledge of Symptoms of Vitamin D deficiency

Attitude towards vitamin D

Around 98% of participants felt that vitamin D is
essential for health. Around 44% did not respond to the
question on what they think about their vitamin D levels.
Around 36% did not think that their Vitamin D levels
might be low.

Practice towards vitamin D

About 94.4% expose themselves to sun daily and 51% do
not usually use sunscreen while exposed to sun. 79.8%
never took Vitamin D supplement. Majority (76%)
would advice their family members and friends on
exposing themselves to sun light, taking proper diet rich
in Vitamin D and getting their vitamin D levels checked.

DISCUSSION

This is the study to assess knowledge, attitude and
practice about vitamin D and its deficiency among the
nursing students at a tertiary care hospital as they are the
pillars of the health care system anywhere around the
globe. Vitamin D is not only responsible for maintaining
bone health but also it is responsible for general well
being in all ages. Vitamin D deficiency is a public health
problem globally.

Our study was conducted on nursing students as they are
the pillars of healthcare system in India and it is
important for them to have clear knowledge on all
aspects of vitamin D. In our study it was found that
books and school teachers are the main source of
knowledge for the students regarding this Vitamin and
this is in contrast to previous study on health
professionals by Al-Amri Fahad as their main source was
continuous  medical  education  followed by
media/internet.”® This study did not find any relation
between media and vitamin D knowledge.

The students had good knowledge of main source of
vitamin D (98%) which is in line to previous Indian
study by Arora et al.”’! Regarding other sources, the
students could identify diet as another source but specific
knowledge regarding fortified food (vegetable oil,
fortified dairy products, fortified orange juice) was poor.
Although around 36% knew about animal sources of
vitamin D but again specific knowledge (like egg yolk,
red meat, fatty fish-tuna, mackerel, salmon, beef liver,
cod liver oil) was poor. Around 36% had incorrect

knowledge regarding vegetables and fruits. 76%
mentioned it to be obtained from dairy products but none
mentioned about its fortification which is necessary for it
to be rich source. Similarly 6.8% thought it to be
obtained from orange juice (no mention regarding
fortification).

The knowledge regarding prevalence of vitamin D is
poor among participants as 81% had no idea regarding
prevalence of vitamin D deficiency which points towards
their poor attitude towards vitamin D. A significant
proportion of participants (68%) knew about the various
forms of vitamin D which was not studied in the
previous studies. Regarding risk factors 61% could tell
only one risk factor for vitamin D. Although 40% of the
study participants told about inadequate sun exposure as
risk factor this is ironically very low percentage as
compared to their knowledge of sun as the main source
of vitamin D.

Our study showed that overall knowledge of vitamin D
for bone health is good (79%) which is in agreement to
another Indian study® but regarding other health
benefits the knowledge is very poor. Only small
percentage (25%) could tell about correct recommended
daily allowance of vitamin D which is partially in line
with the previous study on UK population™! where 39%
could tell the correct amount. This again points towards
their limited knowledge of vitamin D.

Regarding symptoms of Vitamin D deficiency only 45%
of participants knew at least two symptoms of vitamin D
deficiency. A considerable percentage (76%) of
participants did not know about various Vitamin D
preparations available in market. Majority (68%) had no
knowledge regarding hypervitaminosis D. The
considerable percentage (55%) did not know about the
investigations done to assess vitamin D levels in body.
No participant had knowledge regarding prophylactic
and treatment regimens of Vitamin D. Majority (68%)
did not know about the treatment of hypervitaminosis D.
After literature search we could not find the studies
where these parameters were studied and analyzed.

This limited knowledge however does not relate to the
attitude regarding vitamin D as they regard Vitamin D to
be essential for health (98%) and majority (94.4%)
expose themselves to sun and do not use sunscreens
(51%). However, only small percentage of participants
(20%) believed that they may have less vitamin D in
their bodies.

In a study conducted by Al-Amri Fahad et al to evaluate
KAP regarding Vitamin D among primary health care
professionals in Riyadh city identified a gap in
knowledge and practice among them.? In another study
conducted in India by Kavitha D among antenatal
women it was found that the majority of the study
participants had limited knowledge, poor practices, and
negative attitude towards benefits of vitamin D
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supplements.’?®! Another Indian study was conducted on
university students also showed lack of consistency
between knowledge and attitude.”!

Our study agrees with the previous studies in that the
study participants have limited knowledge regarding
vitamin D and that there is a gap in knowledge, attitude
and practice regarding vitamin D. However, our study is
different from the two Indian studies®®? as our study
was on nursing students. Moreover, we have evaluated
on several parameters like knowledge regarding
symptoms of vitamin D deficiency, preparations of
vitamin D available in the market, hypervitaminosis D,
investigations to detect deficiency, prophylaxis and
treatment of vitamin D deficiency.

CONCLUSION

This study shows limited knowledge of vitamin D among
nursing students and that there is a gap in knowledge,
attitude and practice of Vitamin D deficiency. The
nursing students are pillars and the future of health care
system in India. They need to be given proper education
on Vitamin D so that they can serve the society in a
better way.

Appendix |
Questionnaire
Have you heard of Vitamin D? Yes No

Knowledge

1. From where did you hear about Vitamin D?

2. What is the main source of Vitamin D?

3. What are the other sources of Vitamin D?

4. What is the prevalence of Vitamin D deficiency in

India?

What are the various forms of vitamin D?

What are the risk factors of vitamin D deficiency?

What are the health effects of vitamin D?

What is the recommended dietary allowance of

vitamin D?

What are the symptoms of vitamin D deficiency?

10. What are the various vitamin D preparations
available in market?

11. What are the investigations available to check your
vitamin D level?

12. What is the prophylaxis of vitamin D deficiency?

13. What is the treatment of vitamin D deficiency?

14. What are the harmful effects of excess vitamin D?

15. What is the treatment of Vitamin D overdose?

NGO

©

Attitude (Tick the response)
1. Do you think Vitamin D is essential for health?

Yes No

2. Do you think that your Vitamin D levels might be
low? Yes No

Practice

1. Do you expose yourself to Sun? Yes  No
2. Do you use sunscreen and sunshades to protect
yourself from Sun? Yes No

3. Have you ever taken vitamin D supplements? Yes
No

4. What will you advice your family and friends
regarding vitamin D?

Appendix 11

Guidelines

1. Main source of vitamin D is sunlight.

2. Expose yourself to sun (face and arms i.e. 12% of
body surface area) preferably between 11 am to 2
pm for 30 minutes.

3. Other sources of vitamin D are egg yolk, beef liver,
cod liver oil, fatty fish (tuna, mackerel, salmon).

4. Foods Fortified with Vitamin D are another source
and includes bread (yeast), milk/curd/cheese,
cereals, orange juice, soy milk.

5. Vitamin D deficiency results in- Rickets in children,
osteomalacia in adults and osteoporosis.

6. The candidates for screening (risk factors) for
Vitamin D deficiency are patients  with
hyperparathyroidism, deadly cancers, infectious
disease like flu, autoimmune diseases like type |
diabetes, multiple sclerosis, crohn’s disease and
rheumatoid arthritis, hypertension, type Il Diabetes
mellitus, Alzheimer’s disease, autism, asthma and
pregnant women.

7. Recommended Daily allowance of vitamin D are
400-600 IU for 1-70 year age group and 800 IU for
>70 years age.

8. Symptoms of vitamin D deficiency are weak bones,
brittle/fragile bones prone to fracture, bone pain,
fatigue, muscle aches and weight loss.

9. Hypervitaminosis D occurs after chronic ingestion
of >60,0001U/day. Signs and Symptoms include-
hypercalcemia, ectopic deposition in various tissues-
blood vessels, parenchymal organs and soft tissues,
hypercalciuria (renal stones), weakness, fatigue,
vomiting, diarrhoea, polyuria, and growth
retardation.

10. Investigations to detect vitamin D deficiency is
serum vitamin D levels (25 hydroxy vit D blood
test) <20 ng/ml is deficiency, 20-29ng/ml is
insufficiency, > 30ng/ml is sufficiency and
>150ng/ml is toxicity.

11. Prophylactic dose to avoid vitamin D deficiency in
predisposing conditions- 400 I1U/d or 3,00,000-
6,00,000 IU can be given orally/intramuscular once
in 2-6 months.

12. To treat vitamin D deficiency in children -2000
IU/day for 6-8 weeks and in Adults- 3,000-4,000
IU/day for 8 weeks or 60,000 IU sachets/week
mixed in milk/curd for 8 weeks.

13. To maintain vitamin D sufficiency- adults can take
60,000 IU of vitamin D once a month (equivalent to
2000 IU daily) for at least 6 years without concerns
for vitamin D toxicity.

14. To treat vitamin D overdose withhold vitamin D
supplements, low calcium diet, plenty of fluids and
corticosteroids.

WWW.ejpmr.com

318




Khannaet al.

European Journal of Pharmaceutical and Medical Research

ACKNOWLEDGEMENT: None

Conflict of interest: None

REFERENCES

1.

10.

11.

12.

13.

14,

Hypponen E, L&ard E, Reunanen A, Jarvelin MR,
Virtanen SM. Intake of vitamin D and risk of type 1
diabetes: a birth-cohort study. Lancet, 2001; 358:
1500-3.

Pittas AG, Dawson-Hughes B, Li T, Van Dam RM,
Willett WC, Manson JE, et al. Vitamin D and
calcium intake in relation to type 2 diabetes in
women. Diabetes Care, 2006; 29: 650-6.

A good vitamin D status can protect against cancer.
[Online]. Science Daily, 2020; 10. Available at:
<www.sciencedaily.com/releases/2020/06/20061010
2728.html.

Daneshkhah A, Agrawal V, Eshein A, Subramanian
H, Roy HK, Backman V. The Possible Role of
Vitamin D in Suppressing Cytokine Storm and
Associated Mortality in  COVID-19 Patients.
[online]. medRxiv preprint, 2020. Available at:
https://www.medrxiv.org/content/10.1101/2020.04.0
8.20058578vA4.full.pdf+html.

Nearly 1 billion people lacking vitamin D. [online].
Last updated, 2017; 15. Available at:
healio.com/news/primary-care/20170515/nearly-1-
billion-people-lacking-vitamin-d.

Kamboj P, Dwivedi S, Toteja GS. Prevalence of
hypovitaminosis D in India & way forward. Indian J
Med Res, 2018; 148: 548-56.

Holick MF. The role of Vitamin D for bone health
and fracture prevention. Curr Osteoporos Rep, 2006;
4: 96-102.

Hazell TJ, DeGuire JR, Weiler HA. Vitamin D: An
overview of its role in skeletal muscle physiology in
children and adolescents. Nutr Rev, 2012; 70: 520-
33.

Eliassen AH, Warner ET, Rosner B, et al. Plasma
25-hydroxyvitamin D and risk of breast cancer in
women followed over 20 years. Cancer Res, 2016;
76: 5423-30.

McCullough ML, Zoltick EM, Weinstein
SJ, Fedirko V, Wang M, Cook N R. Circulating
Vitamin D and Colorectal Cancer Risk: An
International Pooling Project of 17 Cohorts, 2019;
111(2): 158-69.

Van der Rhee H, Coebergh J, de Vries E. Sunlight,
vitamin D and the prevention of cancer: a systematic
review of epidemiological studies. Eur J Cancer
Prev, 2009; 18: 458-75.

Gruber-Bzura BM. Vitamin D and Influenza-
Prevention or Therapy? Int J Mol Sci, 2018; 19(8):
2419.

Mathieu C. Vitamin D and diabetes: where do we
stand? Diabetes Res Clin Pract, 2015; 108: 201-9.
Sintzel MB, Rametta M, Reder AT. Vitamin D and
Multiple Sclerosis: A Comprehensive Review.
Neurol Ther, 2018; 7(1): 59-85.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Fletcher J, Cooper SC, Ghosh S, Hewison M. The
Role of Vitamin D in Inflammatory Bowel Disease:
Mechanism to Management. Nutrients, 2019; 11(5):
1019.

Hassanalilou T, Khalili L, Ghavamzadeh S, Shokri
A, Payahoo L, Bishak YK. Role of vitamin D
deficiency in  systemic lupus erythematosus
incidence and aggravation. Auto Immun Highlights,
2017; 9(1): 1.

Meena N, Singh Chawla SP, Garg R, Batta A, Kaur
S. Assessment of Vitamin D in Rheumatoid Arthritis
and Its Correlation with Disease Activity. J Nat Sci
Biol Med, 2018; 9(1): 54-8.

Lips P, Eekhoff M, Van Schoor N, Oosterwerff M,
De Jongh R, Krul-Poel Y. Vitamin D and type 2
diabetes. J Steroid Biochem Mol Biol, 2017; 173:
280-5.

Littlejohns TJ, Henley WE, Lang IA, Annweiler C,
Beauchet O, H.M. Chaves P. Vitamin D and the risk
of dementia and Alzheimer disease. Neurology,
2014; 83(10): 920-28.

Cuomo A, Giordano N, Goraccil A, Fagiolini A.
Depression and Vitamin D Deficiency: Causality,
Assessment, and Clinical Practice Implications.
Neuropsychiatry, 2017; 7(5).

Martineau AR, Cates CJ, Urashima M, Jensen M,
Griffiths AP, Nurmatov U. Vitamin D for the
management of asthma. Cochrane Database of
Systematic Reviews, 2016; 8.

Vanlint S. Vitamin D and obesity. Nutrients, 2013;
5(3): 949-56.

Melamed ML, Michos ED, Post W, Astor B. 25-
hydroxyvitamin D levels and the risk of mortality in
the general population. Arch Intern Med, 2008; 168:
1629-37.

Zheng Y, Zhu J, Zhou M, Cui L, Yao W, Liu Y.
Meta-analysis  of long-term  vitamin D
supplementation on  overall  mortality. PLoS
One, 2013; 8: 82109.

Holick MF. Vitamin D deficiency. N Engl J Med,
2007; 357: 266-81.

Al-Amri F, Gad A, Al-Habib D, lbrahim AK.
Knowledge, Attitude and Practice Regarding
Vitamin D Among Primary Health Care Physicians
in Riyadh City, Saudi Arabia, 2015. World Journal
of Food Science and Technology, 2017; 1(2): 47-55.
Arora H, Dixit V, Srivastava N. Evaluation of
knowledge, practices of Vitamin D and attitude
toward sunlight among Indian students. Asian J
Pharm Clin Res, 2016; 9(1): 308-13.

Kavitha D, Mutthulakshmi M, Venkataraman P,
Murali R, Vitamin D Deficiency among Pregnant
Women Attending Tertiary Care Centre in
Tamilnadu. Journal of Chemical and Pharmaceutical
Sciences, 2019; 10(5): 126-31.

O’Connor C, Glatt D, White L, Iniesta RR.
Knowledge, Attitudes and Perceptions towards
Vitamin D in a UK Adult Population: A Cross-
Sectional Study. Int. J. Environ. Res. Public Health,
2018; 15(11): 2387.

WWW.ejpmr.com

319



https://www.medrxiv.org/content/10.1101/2020.04.08.20058578v4.full.pdf+html
https://www.medrxiv.org/content/10.1101/2020.04.08.20058578v4.full.pdf+html
http://www.ijmr.org.in/searchresult.asp?search=&author=Preeti+Kamboj&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijmr.org.in/searchresult.asp?search=&author=Supriya+Dwivedi&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijmr.org.in/searchresult.asp?search=&author=GS+Toteja&journal=Y&but_search=Search&entries=10&pg=1&s=0
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;

