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Abstract  

Aim:To determine the clinical profile & risks factors of children with rickets.  

Material and methods:The  study was conducted in Department of Pediatrics, Darbhanga Medical College and 

Hospital, Darbhanga, Bihar, India forone year. Child aged 1-5 years attending in the mentioned with 

complaints bowing of leg and/or clinical symptoms consistent with rickets were approached. The participant of 

the study was 120. Biochemical and radiological investigations were done to establish rickets among clinically 

suspected Childs. Then, serum 25-hydroxy vitamin D [25(OH) D] level was done to identify the stratification of 

rickets. Clinical presentation, biochemical and radiological reports were collected and kept recorded in 

separate case record form. 

Results:Out of 38 participants 42.1% were male and the rest 57.9% were female. So female were dominating in 

number. We found most of the cases were from Bihar which were 76.3% and 23.7% was from outside Bihar, 

Besides these 23.7% parents were illiterate, 44.7% parents (At least one: father/mother) were primary level 

educated, 18.4% were secondary to higher secondary level educated and 13.2 were graduate.  On the other 

hand, 55.3% participants were found from lower class family according to their family income. Then 34.2% 

were from middle class and only 10.5% were from upper class families. In analyzing the diagnostic findings of 

the participants we found the highest 94 (76.3%) participants were with nutritional rickets, 13.2% were with 

non-nutritional rickets and the rest 10.5% were rickets-like diseases. Infant of maternal vitamin D deficiency 

were 7.8% of infant came with convulsion. Which are investigated and diagnosed? The investigation show that 

low ca+ level, low 25(OH) D level, high PTH level. Those mothers we are investigated, ca+ level, 25(OH) D 

level, PTH level which shows ca+ level normal, low 25(OH)D level, high PTH level. In analyzing the spectrum 

of presentation of children with both the nutritional and non-nutritional rickets we found, 26.3% participants 

were with bow leg whereas, 2.6% were with knock knee, 10.5% were with sabre tibia.  

Conclusion: Nutritional rickets is the commonest subtype of rickets in India. In ours study nutritional rickets’ 

are found 78.33% among the patients with rickets. Sometimes physician may be misguided or be confused by the 

etiology of rickets like diseases.  
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I. Introduction 
Mineralisation of osteoid tissue of bone is dependent on a suitable supply of minerals, both calcium and 

phosphate. Failure to provide sufficient mineral results in osteomalacia
1
, which, in growing bone with its 

attendant growth plates and unfused epiphyses, is manifested as rickets. Although, vitamin D deficiency is not 

the only cause of rickets (nutritional calcium deficiency has also recently been proposed as an important factor. 

It has historically been a major cause of morbidity.
2
 Vitamin D is mainly derived from the action of sunlight on 

7-dehydrocholesterol in the skin, and vitamin D deficiency is more likely to occur in individuals with darker 

skins or in those whose skin is extensively covered. Vitamin D deficiency in pregnant mothers also limits fetal 

growth.
3,4

 In addition, vitamin D may have an importantpart to play in preventing other diseases such as 

hypertension, various cancers, and type 1 diabetes.
5
 Rickets is a relatively rare condition in Western societies 

and, when it presents, is often associated with some form of metabolic disturbance of vitamin D metabolism, 
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which may be primary (for ex- ample, vitamin D dependent rickets type I, an in born error of metabolism of 

vitamin D; or vitamin D dependent rickets type 2, end organ resistance to the action of vitamin D) or secondary 

(for example, associated with liver or kidney disease), or a defect in renal tubular function (for example, 

hypophosphataemic vitamin D resistance rickets). However, rickets is also prevalent in sunnier climates,
6
 

although here it seems that malnutrition may be a contributing factor.
7,8

 Darker skinned individuals are just as 

capable as those with lighter skins of synthesizing vitamin D, but require greater exposure to ultraviolet light to 

do so. Other factors,suchasnutritionaldeficiencyassociatedwith macrobiotic, vegetarian
9
, strict vegan

10
 or 

"healthy food" milk alternative
11

 diets, and low exposure to sunlight, either by staying indoors or covering the 

skin are also important.
12

 Breast milk contains little vitamin D and breast fed infants should receive vitamin D 

supplements. Vitamin D deficiency classically presents with symptoms of bony deformity such as bowed legs, 

swelling of the wrists, a "rickety rosary", and muscle weakness. If the rickets is severe enough, fractures may 

ensue
13

 and may simulate child abuse.
14.

However, a significant proportion of these patients have symptoms of 

hypocalcaemia, which may cause convulsions, stridor, and neuromuscular irritability.
15,16

 Nutritional rickets has 

been seen in developing countries. Following the recognition of principal cause, rickets was largely eradicated 

in Western world. The aim of this study was to determine the clinical profile & risks factors of children with 

rickets in Darbhanga Medical College and Hospital, Darbhanga, Bihar. 

 

II. Material and methods 
The  study was conducted inDepartment of Pediatrics, Darbhanga Medical College and Hospital, Darbhanga, 

Bihar, India for one year. 

Methodology  

Children aged 1-5 years attending in the mentioned with complaints bowing of leg and/or clinical 

symptoms consistent with rickets were approached. The participant of the study was 120. Biochemical and 

radiological investigations were done to establish rickets among clinically suspected Childs. Then, serum 25-

hydroxy vitamin D [25(OH) D] level was done to identify the stratification of rickets. The diagnosis was 

validated upon predefined diagnostic criteria; cases fulfilling both biochemical inclusion criteria and clinical 

signs/symptoms or radiological Signs of rickets were included. The diagnosis of rickets was made based on 

raised plasma alkaline phosphatase (ALP), raised serum parathyroid hormone (PTH), or low/normal serum 

calcium (Ca) in clinically and radiologically consistent cases
17

 Whereas, the diagnosis of nutritional rickets is 

made on the basis of history, physical examination, radiographs and biochemical testing particularly serum 

25(OH) D.
17

 The cut off value of Vitamin D deficiency was set as <30nmon/l. To evaluate the other causes of 

rickets were done according to the standard guideline.
17

 Borderline result was considered criteria of exclusion 

and it was replaced by another consecutive purposive sampling. The child was divided into three subtypes: 

nutritional rickets (rickets with vitamin D deficiency), non-nutritional rickets (rickets not due to the deficiency 

of vitamin D or rickets due to other cause) and rickets like disease (clinically not like rickets but proof by 

investigation). Clinical presentation, biochemical and radiological reports were collected and kept recorded in 

separate case record form.  

 

III. Results 
In this study among 38 participants 42.1% were male and the rest 57.9% were female. So female were 

dominating in number. In analyzing age of the participants we found, the highest 43.4% participants were from 

(9-18) months age group. In analyzing the socio-economic status of the participants we found most of the cases 

were from Bihar which were 76.3% and 23.7% was from outside Bihar,Besides these 23.7% parents were 

illiterate, 44.7% parents (At least one: father/mother) were primary level educated, 18.4% were secondary to 

higher secondary level educated and 13.2 were graduate.  On the other hand, 55.3% participants were found 

from lower class family according to their family income. Then 34.2% were from middle class and only 10.5% 

were from upper class families. In analyzing the diagnostic findingsof the participants we found the highest 94 

(76.3%) participants were with nutritional rickets, 13.2% were with non-nutritional rickets and the rest 10.5% 

were rickets-like diseases. Infant of maternal vitamin D deficiency were 7.8% of infant came with convulsion. 

Which are investigated and diagnosed? The investigation show that low ca+ level, low 25(OH) D level, high 

PTH level. Those mothers we are investigated, ca+ level, 25(OH) D level, PTH level which shows ca+ level 

normal, low 25(OH)D level, high PTH level. In analyzing the spectrum of presentation of children with both the 

nutritional and non-nutritional rickets we found, 26.3% participants were with bow leg whereas, 2.6% were with 

knock knee, 10.5% were with sabre tibia. On the other hand, as upper limb deformities we found 31.6% with 

swelling and/or widening wrists. We also found head findings 2.6% with craniotabes and 5.2% with wide 

anterior fontanelle. Besides these, as other deformities we found 7.9% with rib beading, 2.6% % with pectus 

carinatum, 5.2% with delayed growth and 5.2% with delayed dentition. In last analyzing the ricks factor of 

rickets Low sunlight intake (sun light explorer) were 76.3%, Infant of maternal vitamin D deficiency were 7.8%, 
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Industrial area were 2.6%, Rural area were 2.6%,  Urban   area   were   5.2% and   low socio- economic 

condition were 5.2%. 

 

 

Table 1 Age and Gender distribution 
Gender No. of patients=38 % 

Male 16 42.1 

Female 22 57.9 

Age in months  

Below 9 months 4 10.5 

9-18 18 43.4 

18-24 10 26.3 

24-48 5 13.1 

48-60 1 2.6 

 

Table 2: Demographic profile of children with rickets 

Parameter N=38 % 

Residence 

Bihar 29 76.3 

Outside Bihar 9 23.7 

Education of Parents 

Illiterate 9 23.7 

Primary 17 44.7 

SSC-HSC 7 18.4 

Graduate 5 13.2 

Economic Status(family) 

Lower 21 55.3 

Middle 13 34.2 

Upper 4 10.5 

 

Table 3: Diagnosis of participants with rickets (N=38) 

Types of Rickets N % 

Nutritional rickets 29 76.3 

Non-nutritional rickets 5 13.2 

Rickets like disease 4 10.5 

 

Table 4: Spectrum of presentation of children with rickets (N=38) 

Presentation N % 

 
Lower limb deformity 

Bow Leg 10 26.3 

Knock knee 1 2.6 

Sabre Tibia 4 10.5 

Upper limb deformity Swelling-widening wrist 12 31.6 

Head findings 
Craniotabes 1 2.6 

Wide Anterior Fontanelle 2 5.2 

 

Other deformity 

Rib beading 3 7.9 

Pectus Carinatum 1 2.6 

Delayed Growth 2 5.2 

Delayed Dentition 2 5.2 

 

Table 5: Risks factors of rickets among participants (N=38) 

Ricks factors of Rickets N % 

Low sunlight intake 29 76.3 
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Infant of maternal vitamin D deficiency 3 7.8 

Industrial area 1 2.6 

Rural area 1 2.6 

Urban area 2 5.2 

Low Socio-economic condition 2 5.2 

 

IV. Discussion 
The aim of this study was to determine the clinical profile & ricks factors of children with rickets in 

Darbhanga Medical College and Hospital, Darbhanga, Bihar, India. Nutritional rickets is acknowledged as a 

major public health concern globally.
18

In our study; we included 38 cases of rickets and found 76.3% cases of 

nutritional deficiency rickets. In all of them, 25-hydroxy vitamin D [25 (OH) D levels level was deficient. 

Reason for the difference between this study and the aforementioned study could be attributed to sample size 

and study design. Deficiency of Vitamin D in nutritional rickets needs to be addressed as several studies 

reported vitamin D deficiency of 28% to 40% in infants and younger children of other country dependingon the 

age and weight of the children.
19

 Also, vitamin D deficiency rickets has re-emerged in many affluent 

industrialized countries of the world. About 13.2% children had rickets due to other causes rather than vitamin 

D deficiency (non-nutritional rickets) in our study.
20

 25-hydroxy vitamin D [25(OH)D level] level was within 

normal range in this group of children and was significantly higher than nutritional deficiency rickets group (p 

value <0.001). Non- nutritional rickets group possibly consists of hypo-calcemic rickets, hypo-phosphatemic 

rickets and vitamin D resistance rickets in whom Vitamin D level tends to be high.
21

 In contrast, an Australian 

vitamin D deficiency rickets surveillance study found 12% cases of calcium deficiency, 7% cases of phosphate 

deficiency and 49% cases of parathyroid  hormone excess among 398 children of vitaminD deficiency rickets.
20

 

This probably was due to concomitant calcium deficiency in our subjects which led to high parathyroid hormone 

and low phosphate level in the blood. Consistent with findings of other studies.
22

 Nutritional rickets were found 

more in younger age groups and in female children in this study.  

In analyzing the spectrum of presentation of children with both the nutritional and non-nutritional 

rickets we found, 26.3% participants were with bow leg whereas, 2.6% were with knock knee, 10.5% were with 

sabre tibia. On the other hand, as upper limb deformities we found 31.6% with swelling and/or widening 

wrists.We also found head findings 2.6% with craniotabes and 5.2% with wide anterior fontanelle. Besides 

these, as other deformities we found 7.9% with rib beading, 2.6% % with pectus carinatum, 5.2% with delayed 

growth and 5.2% with delayed dentition in our study. However, Karim
23

found knock knee (38%) followed by 

bow leg (26%) to be the leading presentation of lower limb rickets in their study. On the other hand, a Nigerian 

study reported swollen wrist to be the leading sign (65%), followed by bow leg (60%).
24

 

Our study found these 23.7% parents were illiterate, 44.7% parents (At least one: father/mother) were 

primary level educated, 18.4% were secondary to higher secondary level educated and 13.2 were graduate. 

Although the Cox’s bazaar study found a similar picture, lesser number of parent’s education year may not be 

associated with increased incidence of rickets
23

because,a Nigerian study found significantly higher education 

years in fathers of rachitic children.
24

 Majority of the families were running on a monthly deficit budget. A 

similar finding was reported by Karim and his colleagues.
23

further carefully designed studies are needed to 

establish low socio-economic status as a factor of nutritional deficiency rickets.  Nutritional rickets is the 

commonest sub type of rickets. In ours study ‘nutritional rickets’ are found 76.3% among the patients with 

rickets. Sometimes in treating the patients, physician may be misguided or be confused by the etiology of rickets 

likediseases. 

 

V. Conclusion 
Nutritional rickets is the commonest subtype of rickets in Bangladesh. In ours study nutritional rickets’ 

are found 70% to 80% (78.33%) among the patients with rickets. Sometimes physician may be misguided or be 

confused by the aetiology of rickets like diseases. For getting more specific findings we would like to 

recommend for conducting more studies regarding the same issue with larger sizedsample. 

 

Reference 
[1]. DeLucia MC, Minick ME, Carpenter TO. Nutri- tional rickets with normal circulating 25- hydroxyvitamin D: a call for 

reexamining the role of dietary calcium intake in North American in- fants. J Clin Endocrinol Metab. 2003;88:3539–45. 

[2]. Mughal Z. Rickets in childhood. Semin Muscu- loskel Radiol. 2002;6:183–90. 

[3]. Brunvand L, Quigstad E, Urdal P, Haug E. Vitamin D deficiency and fetal growth. Early Hum Devel. 1996;45:27–33. 
[4]. Holick MF. Vitamin D: a millennium perspective. J Cell Biochem. 2003;88:296. 

[5]. Berry JL, Davies M, Mee AP. Vitamin D metabo- lism, rickets, and osteomalacia. Semin Muscu- loskel Radiol. 

2002;6:173–82. 
[6]. Hayward I, Stein MT, Gibson MI. Nutritional rick- ets in San Diego. Am J Dis Child. 1987; 141:1060–2. 

[7]. Salimpour R. Rickets in Tehran. Study of 200 cases. Arch Dis Child. 1975;50:63–6. 



Assessment of the clinical profile & risks factors of children with rickets in North Bihar. 

www.ijmhsi.org 56 | P a g e  

[8]. Dagnelie PC, Vergote FJ, van Staveren WA, van den Berg H, Dingian PG, Hautvast JG. High prevalence of rickets in 

infants on macrobiotic di- ets. Am J Clin Nutr. 1990;51:202–8. 

[9]. Edidin DV, Levitsky LL, Schey W, Dumbovic N, Campos A. Resurgence of nutritional rickets asso- ciated with breast-
feeding and special dietary practices. Pediatrics 1980;65:232–5. 

[10]. James JA, Clark C, Ward PS. Screening Rasta- farian children for nutritional rickets. BMJ. 1985; 290:899–900. 

[11]. Carvalho NF, Kenney RD, Carrington PH, Hall DE. Severe nutritional deficiencies in toddlers re- sulting from health food 
milk alternatives. Pediat- rics.2001;107:E46. 

[12]. Abdullah MA, Salhi HS, Bakry LA, Okamoto E, Abomelha AM, Stevens B, et al. Adolescent rick- ets in Saudi Arabia: a 

rich and sunny country. J Pediatr Endocrinol Metab. 2002;15:1017–25. 
[13]. Al-Jurayyan NA, El-Desouki ME, Al-Herbish AS, Al-Mazyad AS, Al-Qhtani MM. Nutritional rickets and osteomalacia in 

school children and adoles- cents. Saudi Med J. 2002;23:182–5. 

[14]. Paterson CR. Vitamin D deficiency rickets simulat- ing child abuse. J Pediatr Orthop.1981;1:423–5. 
[15]. Narchi H, El Jamil M, Kulaylat N. Symptomatic rickets in adolescence. Arch Dis Child. 2001; 84:501–3 

[16]. Bonnici F. Functional hypoparathyroidism in infan- tile hypocalcaemia stage I vitamin D deficiency rickets. S Afr Med 

J.1978; 54:611–12. 
[17]. Munns CF, Shaw N, Kiely M, Specker BL, Thacher  TD, Ozono K, et al. Global Consensus Recommendations on 

Prevention and Management of Nutritional Rickets. J Clin Endocrinol Metab. 2016; 101(2):394-415 

[18]. hacher TD, Fischer PR, Strand MA, Pettifor JM. Nutritional rickets around the world: causes and future directions. Ann 
Trop Paediatr. 2006;26(1):1-16. 

[19]. Roth DE, Shah MR, Black RE, Baqui AH. Vitamin D status of infants in northeastern rural Bangladesh: Preliminary 

observations and a review of potential determinants. J Heal Popul Nutr. 2010;28(5):458-69. 
[20]. 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(7):466-8 

[21]. Sahay M, Sahay R. Rickets-vitamin D deficiency and dependency. Indian J Endocrinol Metab. 2012; 16(2):164-76 
[22]. Haider N, Nagi AG, Khan KMA. Frequency of nutritional rickets in children admitted with severe pneumonia. J Pak Med 

Assoc. 2010;60(9):729-32 

[23]. Karim F, Chowdhury AM, Gani MS. Rapid assessment of the prevalence of lower limb clinical rickets in Bangladesh. 
Public Health. 2003;117:135-44 

[24]. Ekanem EE, Bassey DE, Eyong M. Nutritional rickets in Calabar, Nigeria. Ann Trop Paediatr. 1995;15:303-6 


