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ABSTRACT... Objective: To find out the frequency of vitamin D deficiency (VDD) in healthy children. Study Design: Cross-
sectional study. Setting: Department of Pediatric Medicine, Sahiwal Teaching Hospital, Sahiwal. Period: July 2022 to
December 2022. Material & Methods: A total of 80 healthy children of either gender aged 6 to 36 months visiting outpatients
department of pediatrics during the study period adopting convenient sampling technique were included. At the time of
enrolliment, demographic information was recorded and blood sample was obtained and sent for vitamin D analysis. The
frequency of VDD was noted. Results: In a total of 80 children, 48 (60.0%) were boys and 32 (40.0%) girls. The mean age
was of 14.4+6.2 months. Residential status of 47 (58.3%) children was rural. Evaluation of vitamin D status revealed that
16 (20.0%) children had sufficient levels while deficiency and severe deficiency were noted in 44 (55.0%) and 20 (25.0%)
children respectively. Younger age group was having significant linkage with VDD (p=0.0135). Conclusion: The frequency
of vitamin D deficiency was very high among healthy children visiting a tertiary care health facility of Punjab, Pakistan.

Younger age groups had significant association with the occurrence of vitamin D deficiency.
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INTRODUCTION

Vitamin D is introduced to hydroxyl to give active
form 1,25-dihydroxyvitamin D (1,25(0OH)2D) by
liver and kidneys and ultimately resealed into
the circulation.” In the recent past, the role of
vitamin D has been studied extensively and
important developments have been shared all
over the world.? Vitamin D is not only an essential
element for the growth and maintenance of the
skeleton, but according to the increasing data,
it is also beneficial for extra skeletal tissues and
in contrast to previous conception, perhaps
higher quantity of vitamin D is needed for an
ideal health status.® The literature highlights that
the people having inadequate vitamin D levels
are higher in proportion.* Vitamin D deficiency
(VDD) is generally described as the level of
“25-hydroxyvitamin D (25(OH) D)” < 20 ng/ml.®

Inherited and non-inherited diseases, and
reduction of vitamin D synthesis through skin

Hypocalcemia, Hyperphospatemia, Outpatient, Pakistan, Vitamin D Deficiency.

are some of the reasons behind development of
VDD.® There are numerous conditions like rickets,
osteoporosis, dental cavities, and hypoplasia of
dental enamel, which might develop with VDD.”
Due to certain mechanisms, fracture rates might
also rise with the rise in VDD.® Recent literature
highlights that VDD is alarmingly high even in
healthy children.® A study performed by Voortman
et al found that 29% healthy children had VDD."°
In a country like Pakistan where overall health
status of children is not up to the mark, it is
important to measure the proportions of VDD
among healthy children of our area so the present
study was planned. The objective of this study
was to determine the frequency of VDD in healthy
children aged 6 month to 36 month among local
population of Punjab, Pakistan.

MATERIAL & METHODS
This cross-sectional study was done at The
Department of Pediatric Medicine, Sahiwal
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Teaching Hospital, Sahiwal from July 2022 to
December 2022. Sample size of 80 children was
calculated considering anticipated prevalence of
VDD among healthy children as 29%'"° with 95%
confidence level and 10% margin of error.

During the study period, a total of 80 healthy
children of either gender aged 6 to 36 months
visiting outpatient department of pediatric
medicine were included. Healthy children were
labeled as those children accompanying sick
children with their parents in pediatric outpatient
department. These healthy children did not
visit outpatient department for any medical
reasons. All children having any kinds of acute
or chronic ailment were excluded from this study.
Children who used medication effecting vitamin
D metabolism during last three month were
not selected. Children who could not undergo
vitamin D testing were excluded. Convenient
sampling technique was adopted. Approval
from “Institutional Review Board” was obtained
(S.No. 50/IRB/SLMC/SWL). Written and informed
consents were acquired form parents.

At the time of enroliment, physical and clinical
examinations were performed, and demographic
characteristics were noted. Three ml of blood was
collected from each child and sent to institutional
laboratory. Vitamin D sufficiency was labeled as
25(0OH)D = 20 ng/ml, deficiency, < 20 ng/ml or
severe deficiency < 5 ng/ml. Hypocalcaemia was
labeled as total serum calcium concentration
below 8.5 mg/dl. Hyperphosphatemia was
termed if plasma phosphate level was above 4.5
mg/dl. Raised alkaline phosphatase was labeled
if above 147 IU/L. Socio-economic status was
named as poor if monthly family income < PKR.
30,000, middle between PKR. 30,000 to 60,000
and upper if above PKR. 60,000.

Statistical analysis was performed employing
“Statistical Package for Social Sciences (SPSS)”,
version 26.0. Frequency and proportions were
shown for qualitative data. Mean and standard
deviation (SD) were calculated for numeric data.
Stratification of the study variables were done to
compared between categories of vitamin D status
applying chi-square test considering p<0.05 as

significant.

RESULTS

In a total of 80 children, 48 (60.0%) were boys and
32 (40.0%) girls. The mean age was of 14.4+6.2
months (ranging 6-36 month) whereas 42 (52.5%)
children were aged between 6-12 months. Socio-
economic status of 57 (71.3%) children was
middle. Residential status of 47 (58.3%) children
was rural (Table-l).

Characteristics of Children Frequency (%)

Boys 48 (60.0%)

Gender Girls 32 (40.0%)

6-12 42 (52.5%)

Age (months) 13-24 20 (25.0%)

25-36 18 (22.5%)

) ) Poor 15 (18.8%)

Socio-economic Middle 57 (71.3%)
status

Upper 8 (10.0%)

. . Rural 47 (58.8%)

Residential status Urban 33 (41.3%)

Table-l. Characteristics of children (n=80)

Evaluation of vitamin D status revealed that
16 (20.0%) children had sufficient levels while
deficiency and severe deficiency were noted in
44 (55.0%) and 20 (25.0%) children respectively
(Figure-1).

Vitamin D Status

H
! P E— 1

Deficiency
44 (55.0%)

Sufficiency
16 (20.0%)

Severe Deficiency
20 (25.0%)

Figure-1. Vitamin D status in healthy children (n=80)

No significant difference was observed in terms
of gender with the distribution of vitamin D status
(p=0.3090). Younger age groups were found to
have significant association with severe deficiency
and deficiency of vitamin D (p=0.0135). No
relationship of socio-economic status was found
with vitamin D status distribution (p=0.3878).
Residential status was not found to have any
significant association with the distribution of
vitamin D status (p=0.0583). The details of
distribution of demographic characteristics with
respect to vitamin D status are shown in Table-Il.
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Severe Deficiency

Deficiency

Sufficiency

Study Variable (n=20) (n=44) (n=16) P-Value
Boys 10 (50.0%) 26 (59.1%) 12 (75.0%)

Gender Girls 10 (50.0%) 8 (40.9%) 4 (25.0%) 0.3090
6-12 16 (80.0%) 8 (40.9%) 8 (50.0%)

Age (months) 13-24 4 (20.0%) 4 (31.8%) 2 (12.5%) 0.0135
25.36 - 2 (27.3%) 6 (37.5%)
Poor 6 (30.0%) (15.9%) 2 (12.5%)

Socio-economic status  Middle 12 (60.0%) 34 (77.3%) 1 (68.8%) 0.3878
Upper 2 (10.0%) 3 (6.8%) 3 (18.8%)
o Rural 7 (35.0%) 29 (65.9%) 9 (56.3%)

tial stat .
Residential status Urban 13 (65.0%) 15 (34.1%) 5 (43.7%) 0.0583

Table-Il. Distribution of socio-demographic characteristics with respect to Vitamin D status in healthy children

(N=80)
Severe Deficiency Deficiency Sufficiency r
Parameters (n=20) (n=44) (n=16) P-Value
. Yes 20 (100%) 38 (86.4%) 6 (37.5%)

. 1
Hypocalcaemia No i 6 (13.6%) 10 (62.5%) <0.000
Hyperphosphatemia and raised = Yes 20 (100%) 44 (100%) 4 (25.0%) <0.0001

Alkaline Phosphatase No - 12 (75.0%) ’

Table-lll. Stratification of hypocalcaemia and hyperphosphatemia and raised alkaline phosphatase level in healthy
children (n=80)

DISCUSSION

There are numerous factors linked with VDD such
as improper exposure to sunlight, age-related
compromised synthesis of coetaneous and
consumption of foods which are poor in vitamin
D."'* The VDD has widely spread now, affecting
children as well as adults all around the world."
Evidences confirm that VDD is linked with other
likelihood morbidities including diabetes mellitus
(both types 1 and 2), cardiovascular disease, and
malignancy, involving intestine and prostate in
particular.'®'” Consumption of the supplements
containing vitamin D helps to improve strength
of the muscle and prevents falling, bringing its
percentage down to 50%.'®

In our study from Southern Punjab area of
Pakistan, we came across a very high percentage
of healthy children (80.0%) presenting VDD. These
findings are very similar to a study conducted
in Sri Lanka among apparently healthy children
where the researchers found that 78% children
had VDD." A study done by Roh YE et al from
Korea revealed that 59.1% children between 6-12
years of age had VDD.? A study done by Bustillo
JM et al revealed that 66% of the children were
found to have VDD.?" A study by Shaka MF et al

in apparently healthy children noted that 50.1%
children had VDD.?? All these studies show that
VDD is quite high among pediatric population.
More alarmingly, the present studies have shown
that VDD affects vast majority of healthy children.

We did not find any significant linkage of gender
with VDD but some researchers evaluating adult
population in the past have shown male gender
to have significant relationship with VDD.%
Another study showed that female children are
more prone to have VDD.?* Notable inclination
in the occurrence of VDD was observed in the
younger age groups. Ziegler EE et al analyzing
breastfed infants showed that infants were most
affected with VDD.?®> Another study shared that
76% breastfeeding infants had VDD.™ All these
studies show that younger age groups among
pediatric population might be exposed to more
risk of VDD but the exact etiological mechanism
is yet to be revealed.

A study done by Heaney RP et al?® shared that
there exists no relation between levels of 25
(OH) vitamin D and serum calcium levels but
our findings revealed that hypocalcaemia was
significantly more common among children who
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had VDD. A study done by Mansour et al showed
positive correlation between VDD and increased
ALP levels which is quite consistent with our
findings.?”

Being a single center study on a limited number
of children are some of the limitations of this
study. Being a cross-sectional study, we could
not follow up these children. Selection bias could
be another limitation during sample selection as
we did not clinical assessed and labeled study
subjects as healthy.

CONCLUSION

The frequency of vitamin D deficiency was very
high among healthy children visiting a tertiary
care health facility of Punjab, Pakistan. Younger
age groups had significant association with the
occurrence of vitamin D deficiency.

Copyright© 05 May, 2023.

REFERENCES

1. Ramasamy |. Vitamin D metabolism and guidelines
for Vitamin D supplementation. Clin Biochem Rev.
2020; 41(3):103-126. doi:10.33176/AACB-20-00006

2. Pilz S, Zittermann A, Trummer C, Theiler-Schwetz V,
Lerchbaum E, Keppel MH, et al. Vitamin D testing and
treatment: A narrative review of current evidence.
Endocr Connect. 2019; 8(2):R27-R43. doi:10.1530/EC-
18-0432

3. Zmijewski MA. Vitamin D and human health. Int J Mol
Sci. 2019; 20(1):145. doi:10.3390/ijms20010145

4. Dominguez LJ, Farruggia M, Veronese N, Barbagallo
M. Vitamin D Sources, Metabolism, and Deficiency:
Available compounds and guidelines for its
treatment. Metabolites. 2021; 11(4):255. doi:10.3390/
metabo11040255

5. FanH, Huil, Yan X, Hou W, Bai E, Wang L, et al. Serum
25 hydroxyvitamin D levels and affecting factors
among preconception fertile women. BMC Womens
Health. 2020; 20(1):146. doi:10.1186/s12905-020-
01018-1

6. Thacher TD, Clarke BL. Vitamin D insufficiency.
Mayo Clin Proc. 2011; 86(1):50-60. doi:10.4065/
mcp.2010.0567

7. Matyjaszek-Matuszek B, Lenart-Lipinska M,
Wozniakowska E. Clinical implications of vitamin
D deficiency. Prz Menopauzalny. 2015; 14(2):75-81.
doi:10.5114/pm.2015.52149

10.

11.

12.

13.

14.

15.

16.

17.

18.

Yao P, Bennett D, Mafham M, Lin X, Chen Z, Armitage
J, et al. Vitamin D and Calcium for the prevention
of fracture: A systematic review and meta-analysis.
JAMA Netw Open. 2019; 2(12):e1917789. doi:10.1001/
jamanetworkopen.2019.17789

Isa H, Almaliki M, Alsabea A, Mohamed A. Vitamin
D deficiency in healthy children in Bahrain: Do
gender and age matter?. East Mediterr Health J. 2020;
26(3):260-267. doi:10.26719/emhj.19.084

Voortman T, van den Hooven EH, Heijboer AC,
Hofman A, Jaddoe VW, Franco OH. Vitamin D
deficiency in school-age children is associated with
sociodemographic and lifestyle factors. J Nutr. 2015;
145(4):791-8. doi: 10.3945/jn.114.208280

Parva NR, Tadepalli S, Singh B, Qian A, Joshi R,
Kandala H, et al. Prevalence of vitamin D deficiency
and associated risk factors in the US population
(2011-2012). Cureus. 2018; 10(6):e2741. doi:10.7759/
cureus.2741

Kim SH, Oh JE, Song DW, Cho CY, Hong SH, Cho YJ, et
al. The factors associated with Vitamin D deficiency in
community dwelling elderly in Korea. Nutr Res Pract.
2018; 12(5):387-395. doi:10.4162/nrp.2018.12.5.387

Gani LU, How CH. PILL Series. Vitamin D deficiency.
Singapore Med J. 2015; 56(8):433-437. doi:10.11622/
smedj.2015119

Tsiaras WG, Weinstock MA. Factors influencing
vitamin D status. Acta Derm Venereol. 2011; 91(2):115-
124. doi:10.2340/00015555-0980

Roth DE, Abrams SA, Aloia J, Gergeron G, Bourassa
MW, Brown KH, et al. Global prevalence and disease
burden of vitamin D deficiency: A roadmap for action
in low- and middle-income countries. Ann N Y Acad
Sci. 2018; 1430(1):44-79. doi:10.1111/nyas.13968

Bjelakovic G, Gluud LL, Nikolova D, Whitfield K. Wetterslev
J, Simonetti RG, et al. Vitamin D supplementation for
prevention of mortality in adults. Cochrane Database
Syst Rev. 2014; (1):CD007470. doi:10.1002/14651858.
CD007470.pub3

Cranney A, Horsley T, O’Donnell S, Weiler H, Puil L,
Ooi D, et al. Effectiveness and safety of vitamin D in
relation to bone health. Evid Rep Technol Assess (Full
Rep). 2007; (158):1-235.

Bischoff HA, Stahelin HB, Dick W, Akos R, Knecht
M, Salis C, et al. Effects of vitamin D and calcium
supplementation on falls: A randomized controlled
tria. J Bone Miner Res. 2003; 18(2):343-351.
doi:10.1359/jbmr.2003.18.2.343

Professional Med J 2023;30(06):705-709.

708



Vitamin D deficiency

5

19.

20.

Dhillon PK, Narang GS, Arora S, Kukreja S. A hospital
based prospective study of vitamin D deficiency in
a selected group of apparently healthy children one
to five years of age. Sri Lanka J Child Health. 2015;
44(3):158-162.

Roh YE, Kim BR, Choi WB, et al. Vitamin D deficiency
in children aged 6 to 12 years: Single center’s
experience in Busan. Ann Pediatr Endocrinol Metab.
2016; 21(3):149-154. doi:10.6065/apem.2016.21.3.149

23.

24.

Shin YH, Shin HJ, Lee YJ. Vitamin D status and
childhood health. Korean J Pediatr. 2013; 56(10):417-
28. doi: 10.1067/mpd.2000.109009

Daly RM, Gagnon C, Lu ZX, Magliano DJ, Dunstan DW,
Sikaris KA, et al. Prevalence of vitamin D deficiency
and its determinants in Australian adults aged 25
years and older: A national, population-based study.
Clin Endocrinol (Oxf). 2012; 77(1):26-35. doi:10.1111/
j.1365-2265.2011.04320.x

21. Fernandez Bustillo JM, Fernandez Pombo A, Gémez 25. Ziegler EE, Hollis BW, Nelson SE, Jeter JM. Vitamin D
Bahamonde R, Sanmartin Lépez E, Gualillo O. Vitamin deficiency in breastfed infants in breast fed infants
D levels in a pediatric population of a primary care in lowa. Paediatrics 2006; 118(2):603. doi: 10.1542/
centre: A public health problem?. BMC Res Notes. peds.2006-0108
2018; 11(1):801. doi:10.1186/s13104-018-3903-7
26. Heaney RP, Dowell MS, Hale CA, Bendich A. Calcium
22. Shaka MF, Hussen Kabthymer R, Meshesha MD, absorption varies within the reference range for
Borde MT. Vitamin D deficiency among apparently serum 25-hydroxyvitamin D. J Am Coll Nutr. 2003;
healthy children and children with common medical 22:142-6. doi: 10.1080/07315724.2003.10719287
ilinesses in Sub-Saharan Africa: A systematic review
and meta-analysis. Ann Med Surg (Lond). 2022; 27. Mansour MMHK, Alhadidi KM. Vitamin D deficiency
75:103403. doi:10.1016/j.amsu.2022.103403 in children living in Jeddah, Saudi Arabia.
Indian J Endocrin Metabol. 2012; 16(2):263-9. doi:
10.4103/22308210.93746
AUTHORSHIP AND CONTRIBUTION DECLARATION
No. Author(s) Full Name Contribution to the paper Author(s) Signature
1 Muhammad Faisal Study concept, Study design, iﬁp
Discussion, Data analysis, Drafting.
2  Sajid Mustafa Methodology, Data Analysis, 24
Discussion, Proof reading. b2
3  Muhammad Yasin Literature Review, Discussion, Data N
Analysis. b~
4 Jovaria Saeed Data collection, Data interpretation,
Introduction, Literature review, , )g
Discussion. e
709 Professional Med J 2023;30(06):705-709.



