
Frequency of Nutritional Vitamin D Deficiency in Children 6 Months to

5 Years of Age Presenting with Rickets at Civil Hospital, Karachi

Muhammad Qasim1, Amber Kamran2, Mohammad Hanif Memon3,

Shahina Hanif4, Ghulam Murtaza5

Original Article

4

______________________________________________________________________________________________
1,2,4,5 Paediatrics Unit III,

Civil Hospital, Dow University of Health Sciences, Karachi
3Department of Paediatrics, Hamdard University Hospital,

Karachi

Correspondence:  Dr. Muhammad Hanif Memon
Department of Paediatrics
Hamdard University Hospital, Karachi
Email: mhmemon_9@hotmail.com
Date of Submission: 13th January 2016
Date of Acceptance: 28th February 2016

Abstract

Objective: To determine the frequency of Vitamin D deficiency in children presenting with rickets.

Methods: Descriptive case series was conducted at the department of Paediatrics Unit III, Dow Uni-

versity of Health Sciences and Civil Hospital Karachi in children 6 months to 5 years of age present-

ing with clinical rickets. Children taking vitamin D were excluded. The subjects fulfilling inclusion

criteria were enrolled after informed consent. Blood samples were taken from each patient and were

sent to the laboratory for vitamin D (25[OH] D) level. Serum level of vitamin D less than 20ng/ml was

labeled as vitamin D (25[OH] D) deficiency rickets. The data was collected on pre-designed performa

by the principal researcher. The data was analyzed using SPSS version 10.

Results: The age of enrolled participants was 1.5 ±1 year. Of 159 enrolled participants, 91 (57.2%)

were male and 68 (42.8%) were female. Frequency of sun exposure of 2-3 days a week was 97

(61.01%) and using vitamin D fortified foods were 34 (21.38%). The frequency of vitamin D deficiency

was 120 (75.47%) cases.

Conclusion: In this study the frequency of vitamin D deficiency in children 6 months to five years with

rickets was 75%.
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Introduction

Vitamin D is a fat-soluble vitamin that occurs

naturally in two forms: vitamin D3 (cholecalciferol);

and vitamin D2 (ergocalciferol)1. Vitamin D3 (chole-

calciferol) can be synthesized in skin epithelial

cells through conversion of 7-dehydrocholesterol by

ultraviolet B radiation from the sun1,2. Ergocalciferol

is made in mushrooms and yeast and the synthetic

form is often used to fortify foods and in dietary

supplements. After ingestion vitamin D undergoes

hydroxylation in two steps. Once in the liver, it gets

converted to 25-hydroxy vitamin D (25[OH] D). The

second hydroxylation occurs mainly in the kidney

by the 1-   hydroxylase enzyme, to convert 25[OH]

to the biologically active1, 25 dihydroxyvitamin D

(1,25[OH]2D)1. Vitamin D has hormone-like activity

and regulates the functions of over 200 genes and

is essential for growth and development of the body

especially regulation of calcium absorption from in-

testine as well as direct actions on bone resorp-

tion2,3. Deficiency of vitamin D results in Rickets; a

disease of growing bone, that occurs in children

due to lack of mineralized matrix at the growth

plates1. Prevalence of rickets in South East Asia

ranges from 15-18%4. The diagnosis of Rickets is

mainly clinical which manifests as skeletal deformi-

ties such as widening of the wrists (66.6%), widen-

ing of the costochondral junctions (rachitic rosary

36.66%), anterior bowing of the tibia and femur

(8.33%), softening of the cranial bones (craniotabes

8.33%)2,5. Nutritional vitamin D deficiency remains

the most common cause of rickets globally2. Gen-
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erally serum level of 25(OH) D less than 20ng/ml is

considered as a vitamin D deficient state6,7. Vitamin

D deficiency is a worldwide problem. An Indian

study showed that up to 82% of children were defi-

cient in vitamin D (25[OH] D)8. Another study of in-

fants of Pakistani, Turkish and Somali immigrants

to Norway showed that 47% of infants had the defi-

ciency9. While a study from Karachi, Pakistan

showed that 55% of healthy breast-fed children and

45% of nursing mothers were deficient of  Vitamin

D (25[OH]D)10. Poor diet, cultural practices of the

region for increased covering of the skin and poverty

are some of the important reasons for vitamin D de-

ficiency3. In our clinical practice in Karachi in gen-

eral and at Civil Hospital in particular, we come

across a lot of patients with clinical findings of vita-

min D-deficiency i.e. Rickets. In fact 75-80% of pa-

tients who were admitted in the hospital due to

other illnesses have an associated finding of rick-

ets4. Therefore, rickets is a grave medical problem

in pediatric community. Although various interna-

tional studies have been done on this topic1,6,8,

however, in Pakistan very few studies have been

conducted in this regards including a study done at

Hazara5 which has addressed vitamin D-deficiency

specifically. Therefore there is need of a study

which should identify the magnitude of vitamin D-de-

ficiency-a preventable disease; and thus this study

will help and may be a reference for other forums to

plan fruitful strategies to decrease the morbidity

(like repeated infections due to chest deformities,

fractures, growth problems) due to vitamin D-defi-

ciency.

Subjects and Methods

This was adescriptive study i.e. a case series,

conducted at the Department of Pediatric Unit-III,

Dow University of Health Sciences & Civil Hospital

Karachi from 1st July to 31st Dec, 2012. The

sample size was159 cases of Vitamin D (25 [OH]

D) deficiencies in children was on average 72% [er-

ror margin of 7% at 95% confidence interval] the

computed sample size was159).

The inclusion criteria were children 6 months to

5 years of age, of both sex and children presenting

with rickets (diagnosed clinically having skeletal de-

formities such as widening of the wrists; widening

of the costochondral junctions-the rachitic rosary;

anterior bowing of the tibia and fibula; and softening

of the cranial bones-the craniotabes). The exclusion

criteria included children who received vitamin D

supplements either orally or parentally within last

three months. Sampling was non-probability purpo-

sive sampling. Cases were collected from patients

presenting in paediatric outpatient department of

Civil Hospital Karachi with rickets and fulfilling the

inclusion criteria were enrolled for the study. After

taking informed and written consent (on consent

form) from parents or guardian, a data collection in-

strument (questionnaire) was filled for each patient.

Blood samples were taken from each patient and

were sent to laboratory for vitamin D (25[OH] D)

level. If serum level of vitamin D came to be less

than 20ng/ml then the child was labeled as having

Vitamin D (25[OH] D) deficiency rickets. Children

who were found to be  deficient were given 6 lac I/U

of Vitamin D3 I/M stat as part of Stoss therapy.

The data was analyzed; frequency and per-

centages were calculated for qualitative variables

like sex, frequency of vitamin D (25[OH] D) defi-

ciency. Mean standard deviation were calculated for

quantitative variables like age and level of vitamin D

(25[OH] D), duration of sun exposure. Stratification

was done with regards to age, gender, dietary in-

take of vitamin D fortified foods and duration of sun

exposure to see the effect of these on outcomes

through Chi-square test and p-value. All data was

analyzed by using SPSS version 10.

Results

A total of 159 children were enrolled during

study period. The mean age of enrolled participants

was 1.5 ± 1 year. Of 159 enrolled participants, 91

(57.2%) were male and 68 (42.8%) were female,

male to female ratio of 1.3:1. Frequency of sun ex-

posure (in the early morning) of 2-3 days a week

was 97 (61.01%) and using vitamin D fortified foods
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were 34 (21.38%) as shown in Table 1. The fre-

quency of vitamin D deficiency was 120 (75.47%)

cases. Stratified analysis of outcome based on

age, sex, and duration of sun exposure and use of

fortified food is summarized in tables1-4. Among

children of <2 years of age, 75.9% had vitamin D

deficiency compared to 75% in children of   2 years

of age (Table 2) and is statistically not significant

(p=0.52).Among male children, 68.1% had  vitamin

D deficiency compared to 85.3% in female and is

statistically significant (p=0.01). Among children ex-

posed to sunlight daily, 66.1% had vitamin D defi-

ciency compared to 81.4% in children exposed to

sunlight 2-3 times a day and is statistically signifi-

cant (p=0.02). Among children using vitamin D forti-

fied food, 58.8% had the  deficiency compared to

80% in children not using vitamin D fortified food

which is  statistically significant (p=0.012).

Discussion

Rickets in children has been identified as a

persistent global health concern largely through

published case series, retrospective chart reviews

at local institutions and cross-sectional studies11-14.

Recent reports have noted cases not only from re-

gions with more limited sunshine, such as New

Zealand15, the United Kingdom16 and the United

States14, but also from sunnier regions such as Af-

rica15, Saudi Arabia16 and Australia17. Lack of sun-

light exposure (even at low latitudes),

breast-feeding, darker skin and recent immigration

are the most common risk factors in these re-

ports18. In our study the risk factors that were iden-

tified were male gender, inadequate sunlight

exposure and inadequate use of vitamin D fortified

food.

Vitamin D Deficiency

     Yes     No Total P-value

Number % Number %

Sex

Male 62 68.1 29 31.9 91 0.01

Female 58 85.3 10 14.7 68

Duration of Sun Exposure

Daily 41 66.1 21 33.9 62 0.02

2-3 days a week 79 81. 18 18.6 97

Vitamin D fortified Food

Yes 20 58.8 14 41.2 34 0.012

No 100 80 2 20 125

Table 1. Stratification of vitamin D deficiency by sex, duration of sun exposure and vitamin D fortified food

Table 2. Stratification of vitamin D Deficiency by age

Vitamin D deficiency

Age groups Yes No Total

Number % Number %

<2 years 63 75.9 20 27.1 83

   2 years* 57 75 19 25 76

*p=0.52

≥ 

≥ 
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Holick6 and Lips7 considered cut off serum

level of 25(OH) D less than 20ng/ml as a vitamin D

deficient state. In a study conducted india reported

that up to 82% of children had 25 (OH) D defi-

ciency8. In a study of infants of Pakistan19, Turkish

and Somali immigrants to Norway showed that 47%

of infants had 25(OH)D deficiency9. While a study

from Karachi reported that 55% of healthy breast-

fed children and 45% of nursing mothers were defi-

cient of 25(OH)D10. Poor diet, cultural practices of

the region for increased covering of the skin and

poverty are some of the important reasons for vita-

min D deficiency3.

In this study total 159 children with rickets

were enrolled among which 120 (75.47%) were

found to be vitamin D deficient. This is comparable

to results of a study done at Peshawar in which

80% of rachitic children were vitamin D deficient20.

The mean age of our study patients was 1.5 ±

1 years, which is nearly, the same age group seen

in a study from Peshawar where 72.4% of children

were below 24 months with females being predomi-

nantly affected20.  In our study males were slightly

more frequently affected (57.2%) than females

(42.8%), which is consistent with an Australian

study in which 55% of vitamin D deficiency rickets

patients were male21. Although no precise reason

could be identified for this gender difference but can

be due to under reporting in case of girls especially

in our part of the world due to social norms.

Frequency of sun exposure of 2-3 days a

week was 97 (61.01%) while other study showed

that 44.7% children had the history of inadequate

exposure to sunlight20.

In our study lack of use of vitamin D fortified

foods seemed to be major contributing factor in vi-

tamin D deficiency. In this study 100 (80%) pa-

tients were founds to be not taking vitamin D

fortified foods whereas other study showed 60%

children taking inadequate vitamin D22.

Munns CF, et al.23 studied that duration of ex-

clusive breastfeeding was inversely related to serum

vitamin D levels in children <3 years of age while

other Pakistani study documented that 60% of chil-

dren had history of delayed weaning20. Studies re-

lating to vitamin deficiency in pregnant women and

their newborns have been done, which indicate sig-

nificant vitamin D deficiency23. Risk factors for nutri-

tional rickets in children less than 36 months has

been studied24. Hence these studies, along with our

study indicate widespread vitamin deficiency in our

population. Therefore, attention to routine screening

and supplementation to prevent vitamin D deficiency

are required. Public health campaigns are also

needed to increase awareness of vitamin D defi-

ciency in at-risk groups.

Conclusion

Vitamin D deficiency and associated rickets is

emergingas major public health issue worldwide, in-

cluding in Pakistan. It is a significant problem

which can cause long term morbidity thus creating

a burden on the health sector. This ispreventable by

taking measures such as improving diet, adequate

sun exposure and use of vitamin D fortified food.

Therefore, public health campaigns to prevent iden-

tify and treat vitamin D deficiency, especially in

high-risk groups, is essential.

Conflict of Interest

Authors have no conflict of interests and no

grant/ funding from any organization.

References

1. Melamed ML, Kumar J. Low levels of 25-
hydroxyvitamin D in the pediatric populations:
prevalence and clinical outcomes. Ped Health
2010;4:89-97.

2. Greenbaum LA. Rickets and hypervitaminosis D.
In:Kleigman RM, Behram RE, Jenson HB, Stanton
BF, editors. Nelson textbook of pediatrics. Phila-
delphia: WB Saunders; 2007 p. 253-62.

3. Masood SH, Iqbal MP. Prevalence of vitamin D de-
ficiency in South Asia. Pak J Med Sci 2008;24:891-
7.

7Volume No. 21 (1), March 2016

Muhammad Qasim, Amber Kamran, Mohammad Hanif Memon,
Shahina Hanif, Ghulam Murtaza



4. Haider N, Nagi AG, Khan KM. Frequency of nutri-
tional rickets in children admitted with severe
pneumonia. J Pak Med Assoc 2010;60:729-32.

5. Siddiqui TS, Rai MI. Presentation and predispos-
ing factors of nutritional rickets in children of
Hazara Division. J Ayub Med Coll Abbottabad
2005;17:29-32.

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

7. Lips P. Vitamin D deficiency and secondary hyper-
parathyroidism in the elderly: consequences for
bone loss and fractures and therapeutic implica-
tions. Endocr Rev 2001;22:477-501.

8. Harinarayan CV, Ramalakshmi T, Prasad UV,
Sudhakar D. Vitamin D status in Andhra Pradesh:
a population based study. Indian J Med Res
2008;127:211-8.

9. Madar AA, Stene LC, Meyer HE. Vitamin D status
among immigrant mothers from Pakistan, Turkey
and Somalia and their infants attending child
health clinics in Norway. Br J Nutr 2009;101:1052-
8.

10. Atiq M, Suria A, Nizami SQ, Ahmed I. Vitamin D
status of breast-fed Pakistani infants. Acta
Paediatr 1998;87:737-40.

11. Strand MA, Perry J, Jin M, Tracer DP, Fischer PR,
Zhang P, et al. Diagnosis of rickets and reas-
sessment of prevalence among rural children in
northern China. Pediatr Int 2007;49:202-9.

12. Haworth JC, Dilling LA. Vitamin D-deficient rickets
in Manitoba, 1972-84. CMAJ 1986;134:237-41.

13. Mylott BM, Kump T, Bolton ML, Greenbaum LA.
Rickets in the Dairy State. WMJ 2004;103:84-7.

14. Weisberg P, Scanlon KS, Li R, Coqswell ME. Nu-
tritional rickets among children in the United
States: review of cases reported between 1986
and 2003. Am J ClinNutr 2004;80:1697-705.

15. Blok BH, Grant CC, McNeil AR, Reid IR. Charac-
teristics of children with florid vitamin D deficient
rickets in the Auckland region in 1998. N Z Med J
2000;113:374-6.

16. Shaw NJ, Pal BR. Vitamin D deficiency in UK
Asian families: activating a new concern. Arch Dis
Child 2002;86:147-9.

17. Karrar ZA. Vitamin D deficiency rickets in develop-
ing countries. Ann Trop Paediatr 1998;18:89-92.

18. Al-Mustafa ZH, Al-Madan M, Al-Majid HJ, Al-
Muslem S, Al-Ateeq S, Al-Ali AK. Vitamin D defi-
ciency and rickets in the Eastern Province of
Saudi Arabia. Ann Trop Paediatr 2007;27:63-7.

19. Karim SA, Nusrat U, Aziz S. Vitamin D deficiency
in pregnant women and their newborns as seen
at a tertiary care centre in Karachi, Pakistan. Int J
Gynaecol Obstret. 2011;112:59-62.

20. Henderson JB, Dunnigan MG, McIntosh WB,
Abdul-motaal AA, Gettinby G, Glekin BM. The im-
portance of limited exposure to ultraviolet radia-
tion and dietary factors in the aetiology of Asian
rickets: a risk-factor model. Q J Med 1987;63:413-
25.

21. Holick MF, Binkley NC, Bischoff-Ferrari HA, Gor-
don CM, Hanley DA, Heaney RP, et al. Evaluation,
treatment, and prevention of Vitamin D deficiency:
an Endocrine Society clinical practice guideline. J
Clin Endocrinol Metab 2011;96:1911-30.

22. Younas M, Rahim F. A cross-sectional study on
epidemiology of Rickets in Pakistani children. J
Med Sci 2003;11:26-32.

23. Munns CF, Simm PJ, Rodda CP, Garnett SP,
Zacharin MR, Ward LM, et al. Incidence of vitamin
D deficiency rickets among Australian children: an
australian paediatric surveillance unit study. Med J
Aust 2012;196:466-8.

24. Santosh S, Arif F, Raees H. Risk factors for nutri-
tional rickets in Children under 36 months: A Civil
Hospital Case Study. PJMD 2013;213-7.

25. Callaghan AL, Moy RJ, Booth IW, Debelle G, Shaw
NJ. Incidence of symptomatic vitamin D defi-
ciency. Arch Dis Child 2006;91:606-7.

8 Annals Abbasi Shaheed Hospital & Karachi Medical & Dental College

Frequency of Nutritional Vitamin D Deficiency in Children 6 Months to
5 Years of Age Presenting with Rickets at Civil Hospital, Karachi


