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ABSTRACT

Aim: To estimate the nutritional status for nutritional rickets identification in children <5 years of age.

Study design: Prospective study

Place and duration of study: Memon Hospital Hyderabad from 1 February 2022 to 31% January 2023.

Methodology: One hundred children under the age of 5 were enrolled. Nutritional rickets diagnosis was based on clinical and
biochemical examination followed by radiological imaging. The radiological X-ray was used for identifying spraying, fraying,
cupping and widening of wrist presence. A 2cc blood of each patient was withdrawn and test for the levels of 25(OH) vitamin D3,
serum calcium and alkaline phosphatase (ALP) through Enzyme linked immune sorbent assay and calorimetric method
respectively. For each patient a food frequency chart was fulfilled which included their breast feeding, supplementation, cerelac
and cow milk diet intake as well as intake of other dairy products.

Results: Radiological assessment of present study showed that cupping was the most prominent determinant followed by wrist
widening and splaying in all age groups. In present study, rural participants are more exposed to sun light as compared to urban
participants. Biochemical analysis revealed that means calcium, ALP and vitamin D levels was lower in almost every age group.
Food frequency chart proved, 66% of the children were on breastfeeding but only 34% of the patients were taking supplements
along with breastfeeding.

Practical Implication: supplementation and adequate awareness are the key elements that can prove substantial in improving

the vitamin D status in developing regions of the world.

Conclusion: Majority of the children of present study were vitamin D and calcium deficient.
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INTRODUCTION

Rickets is a disease of bone mineralization due to vitamin D and
calcium deficiency effecting overall bone health and growth of
children. Vitamin D helps in calcium regulation and absorption and
prolonged vitamin D deficiency leads to calcium deficiency and
softening of bone.>? Although rickets is a global issue however, its
prevalence is much higher in developing countries where
nutritional deficiencies are already higher as compared to
developed states of the world. Premature birth, vitamin D
deficiency during pregnancy, certain medications and northern
latitudes are additional risk factors for rickets development.3#

There are various types of rickets including nutritional
rickets, vitamin D dependent rickets, hypophosphatemic rickets
and renal rickets. Nutritional rickets is the most common bone
diseased mainly affecting children less than 5 years of age. It is
primarily caused by vitamin D and calcium deficiency in blood due
to genetic factors and lack of sunlight exposure.>¢ Bone
deformities can be accompanied by nutritional rickets. It can leads
to muscle weakness, breastbone projection, delayed motor skill,
knock knees, delayed growth, thickened wrist and ankles and pain
in spine’®.

Sunlight is the main source of vitamin D production and
stimulation in human body. Countries far from equator are deficient
in vitamin D due to less UV light availability for vitamin D
production and activation in skin. Therefore, vitamin D can only be
regulated by food and nutrition in these countries. Fish and
mushrooms are enriched with vitamin D. Similarly, cheese, milk,
egg and meat also have sufficient amount of vitamin D. Studies
have also proved that children on breastfeed have improved
vitamin D status as compared to their counterparts.®** Pakistan is
currently facing serious issue of vitamin D deficiency due to poor
supplementation, geological location, less outdoor activities and
lack of supplementation.
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The purpose of the present study was to estimate the
nutritional status of vitamin D in children and its role in improving
vitamin D status.

MATERIALS AND METHODS

This prospective study was conducted at Memon Hospital
Hyderabad from 1%Feb 2022 to 31% January 2023 and 100 post-
diagnoses of children of nutritional rickets were enrolled. The
informed consent of each child was taken from his/her parents or
guardian. Nutritional rickets diagnosis was based on clinical and
biochemical examination followed by radiological imaging. The
radiological X-ray was used for identifying spraying, fraying,
cupping and widening of wrist presence. Children under year 5
were included in the study. Those children who had any
perithyroidal or any other congenital issues affecting calcium and
vitamin D levels were not included in the study. The study sample
size was calculated through WHO sample size calculator using
80% power of test and 95% confidence of interval. Those children
who were found positive for their nutritional rickets were
considered as study participants. A 2cc blood of each patient was
withdrawn and test for the levels of 25(OH) vitamin D3, serum
calcium and alkaline phosphatase (ALP) through Enzyme linked
immune sorbent assay and calorimetric method respectively. The
blood test was conducted under standard operating procedure
where quality assurances were strictly followed. For each patient a
food frequency chart was fulfilled which included their breast
feeding, supplementation, cerelac and cow milk diet intake as well
as intake of other dairy products. Complete information regarding
the sun exposure was also documented on a well-structured
guestionnaire. The BMI of each child was also documented for
correlating it with nutritional deficiencies. All the clinical and
demographic details were noted. Patients with severe deficiency of
vitamin D and calcium were recommended for supplementation
and follow-up as a treatment plan of nutritional rickets. Data was
analyzed using SPSS version 26.0. The analysis test chi square
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was applied for interpreting the frequencies and percentages. A p
value <0.05 was taken as significant.

RESULTS

Radiological assessment of present study showed that cupping
was the most prominent determinant followed by wrist widening
and splaying in all age groups. Forty-four, fifty and forty-six percent
of the patients in three age groups had cupping as the most
prominent feature (Fig 1). In rural participants are more exposed to
sun light as compared to urban participants. Fifty-four percent of
the rural children had adequate sun exposure while only 325 of

urban residents got sun exposure during their daily activities (Fig
2).

Biochemical analysis revealed that means calcium and
vitamin D levels was lower in almost every age group. Sixty-nine
percent of the infants within age group of 0-12 months had
insufficient vitamin D level. Similarly, ALP was also inadequate in
all study groups (Table 1).

Relation with sunlight exposure showed that 37% of the child
had adequate sun exposure. Food frequency chart proved, 66% of
the children were on breastfeeding but only 34% of the patients
were taking supplements along with breastfeeding. Majority of the
participants (64%) were taking ice creams in their diets (Table 2).

Table 1: Biochemical ment of rickets’ children

Laboratory Tests | 0-12 Months (N=35) | 1-2 year (N=26) [ 34year (N=39) [ P-value

Calcium Level (mg/dl) | 7.9+1.2 8.1+1.4 | 8.2+0.9 | 0.65

Serum Vitamin D (ng/ml)

Mean deficient/Insufficient (10-29) value 24.6+1.2 26.5+3.9 32.2+4.3 0.09

Deficient/Insufficient N (%) 24(68.5) 16(61.5) 22 (56.4) 0.15

Sufficient (>30) 11 (31.4) 10 (38.4) 17 (43.5) 0.12

Alkaline phosphatase (ALP) Level 12194555 1200+540 1195+325 0.55
Table 2: Relation of sun exposure and food frequency chart in rickets children

Variable [ 0-12 Months (N=35) [ 1-2year (N=26) [ 3-4year (N=39) [ Total (N=100) [ Pvalue

Sun Exposure

Adequate [ 13 (37.1%) [ 9 (34.6%) [ 15 (38.4%) [ 37 (37%) [

Inadequate | 22 (62.5%) | 17 (65.3%) | 24 (61.5%) | 63 (63%) | 0.004

Food Frequency

Breast feed without supplement 29 (82.8%) 18 (69.2%) 19 (48.1%) 66 (66%) 0.003

Breast fed with supplement 6 (17.1%) 08 (30.7%) 20 (51.2%) 34 (34%) )

2 cup cerelac per day (200mg) 28 (80%) 23 (88.4%) 20 (51.2%) 71 (71%) 0.231

Cow’s milk (1 cup) 7 (20%) 11 (42.3%) 26 (66.6%) 44 (44%) 0.083

Ice cream (1cup) 11 (31.4%) 22 (84.6%) 31 (79.4%) 64 (64%) 0.665

Cheese (30 g) 2 (5.7%) 13(50%) 18 (46.1%) 33 (33%) 0.042
Fig. 1: Radiological assessment in rickets patients DISCUSSION
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§ 08 % Rickets is a common bone disorder especially in growing aged
< 5 ~ < children. Various genetic and environmental factors paid the
S § = contribution in the development of rickets. Major sign and
N . @ symptoms of rickets include cupping, fraying, splaying, delay in
SO S e 3 motor skill, growth impairment and muscle weakness. Nutritional
= S S S - R rickets is the most common type of rickets which majorly affects
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m Cupping m Splaying Pakistan and specifically province Sindh is currently facing
. . . . challenging issue of vitamin D deficiency which further worsens
Fraying = Wrist Widening and elevates the chances of bone disorders including rickets.

Result of the present study revealed that majority of children had
inadequate level of vitamin D and serum calcium. International
data also highlights that, vitamin D is the most important factor for
calcium regulation and its deficiency leads to bone problems in
growing aged children.’>” Nutritional rickets often lead to growth
retardation and stunting in growing aged children.

Inadequate sun exposure also proved to be an additional
factor for rickets development in children. Geological location of

Pakistan is already making the country deprived of adequate
sunlight exposure. Furthermore, lack of outdoor activities and
cultural norms to stay in homes further worsening the present

68%

54%
46%

32%

state. Only 37% of the study participants were getting adequate

Fig 2: Association of sunlight exposure among rural and urban
sun exposure whereas 67% of the children did not have adequate
sun exposure during their daily routines. Role of sunlight in

residents
I stimulation of vitamin D production is already published.®®

YES NO Fortification, supplementation and adequate awareness are the
key elements that can prove substantial in improving the vitamin D
status in developing regions of the world.?*-??

Medical resources, diagnosis, and treatment must improve in
developing countries. There are limited resources: access to

H Urban = Rural
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medical

and health resources; knowledge about disease;

awareness, trainings, and awareness about health. The heath
literacy is mandatory for any disease and facilitate the patients with
resources, databases, and trainings about disease?324252627.:2829,

CONCLUSION

Majority of the children had inadequate vitamin D levels. Along with
vitamin D deficiency, most of the children were also calcium
deficient and these factor together leads to bone deformities and
formation of rickets in growing aged children.

Conflict of interest: Nothing to declare

Ethical consideration:

The study was approved by hospital

ethical committee.

REFERENCES

1. Graff M, Thacher TD, Fischer PR, Stadler D, Pam SD, et al. Calcium
absorption in Nigerian children with rickets. Am J ClinNutr 2004; 80:
1415-21.

2. Lerch C, Meissner T. Interventions for the prevention of nutritional
rickets in term born children. Cochrane Database Syst Rev 2007;
CD006164.

3. Nutritional Surveillance Project. Rickets in Bangladeshi children: a
small focus or a widespread problem? Bull Helen Keller Int
Bangladesh 2001.

4.  Akpede GO, Solomon EA, Jalo |, Addy EO, Banwo Al, et al. Nutritional
rickets in young Nigerian children in the Sahel Savanna. East Afr Med
J 2001; 78:568-75.

5. Wharton B, Bishop N. Rickets. Lancet 2003;362:1389-1400.

6. Konradsen S, Ag H, Lindberg F. Serum 1, 25-dihydroxy vitamin D is
inversely associated with body mass index. Eur J Nutr 2008;47:87-91.

7. Christakos S., Dhawan P., Benn B. Vitamin D. Ann N Y AcadSci
2007;1116:340-48.

8. Sahay M., Sahay R. Rickets-vitamin D deficiency and dependency.
Indian J EndocrinolMetab 2012;16:164-76.

9. Mattila PH, Piironen VI, Uusi-Rauva EJ, Koivistoinen PE. Vitamin D
contents in edible mushrooms. J Agric Food Chem 1994; 42: 2449-53.

10. OvesenLCBrot, Jakobsen J. Food contents and biological activity of
25-hydroxyvitamin D: a vitamin D metabolite to be reckoned with? Ann
NutrMetab 2003;47:107-13.

11. Arnaud CD, Sanchez SD. Calcium and phosphorus. In: Present
knowledge in nutrition. Washington, DC: International Life Science
Institute, Nutritional Foundation, 1990; 212-23.

12. Awan JA. Calcium.In: Elements of Food and Nutrition, Faisalabad.
Pakistan 2000.

13. Durazo-Arvizu RA, Dawson-Hughes B, Sempos CT, Yetley EA, Looker

AC, Cao G, et al. Three-phase model harmonizes estimates of the
maximal suppression of parathyroid hormone by 25-hydroxyvitamin D
in persons 65 years of age and older. J Nutr 2010;140:595-9.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

Vieth R. What is the optimal vitamin D status for health?
ProgBiophysMolBiol 2006;92:26.

Sanders KM, Stuart AL, Williamson EJ, Simpson JA, Kotowicz MA,
Young D, et al. Annual high-dose oral vitamin D and falls and fractures
in older women: a randomized controlled trial. JAMA 2010;303:1815—
22.

Bouk GR, Siddiqui Al, Junejo B, Junejo AA, Abro HA. Clinical
presentation of nutritional rickets in children under 2 years of age. Med
Channel 2009; 15:55-8.

Pettifor JM. Rickets and vitamin D deficiency in children and
adolescents. EndocrinolMetab North Am 2005; 34: 537-53.

Pettifor JM. Vitamin D&/or calcium deficiency rickets in infants &
children: a global perspective. Indian J Med Res 2008;127: 245-9.
21.Brown EM. The extracellular Ca2+ -sensing receptor: central
mediator of systemic calcium homeostasis. Annu Rev Nutr 2000; 20:
507-33.

Holick M. Sunlight and vitamin D for bone health and prevention of
autoimmune diseases, cancers, and cardiovascular disease. Am J
ClinNutr 2004; 80:1678S-88S.23.Hartman JJ. Vitamin D deficiency
rickets in children: prevalence and need for community education.
Orthop Nurs2000; 19: 63-7.

Holick MF, Binkley NC, Bischoff-Ferrari HA, Gordon CM, Hanley dA,
Heaney RP, et al. Evaluation, treatment, and prevention of vitamin D
deficiency: An Endocrine Society clinical practice guideline. J
ClinEndocrinolMetab 2011;96:1911-30.

Elder GJ, Mackun K. 25-Hydroxyvitamin D deficiency and diabetes
predict reduced BMD in patients with chronic kidney disease. J Bone
Miner Res 2006;21:1778.

Jabeen M, Shahjahan M, Farid G. Information Dissemination during
COVID-19 Pandemic among Postgraduate Allied Health Sciences
Students in Pakistan. Pakistan Journal of Medical & Health Sciences.
2022;16(11):366-.

Shahjahan M, Jabeen M, Farid G. Information Providing in COVID-19
by Health Professionals in Pakistan. Pakistan Journal of Medical &
Health Sciences. 2022 Dec 12;16(10):641-.

Farid G, Zaheer S, Khalid A, Arshad A, Kamran M. Evaluating Medical
College Lib Guides: A Usability Case Study. Pakistan Journal of
Medical & Health Sciences. 2022 Aug 26;16(07):461-

Farid G, NiaziAk, Muneeb M, Iftikhar S. Attitude towards Utilization of
e-Resources of Medical Images among Health Care
Professionals.Pakistan Journal of Medical and Health Science. 2021
Sep 15 (9);261-263

Farid G, Igbal S, Iftikhar S. Accessibility, Usage, and Behavioral
Intention of Print Books and eBooks by Medical Students. Library
Philosophy and Practice. 2021:1-25.

Farid G, Abiodullah M, Ramzan M. A comparative study of information
seeking behaviors of medical faculty working in government and
private run medical colleges. International Journal of Information
Management Science. 2013;2(1):17-24.

Shahbaz T, Farid G, Asghar RS, Rashid A. Hepatitis B and C:
Knowledge, attitude and behavior of health care workers at RLMC and
affiliated hospitals (AMTH & HLH). The Professional Medical Journal.
2015 Nov 10;22(11):1383-9.

PJMHS Vol 17, No. 6, Jun, 2023 105



