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Background: There is no local data about rickets available in Hazara Division, while clinical 
experience suggests that problem exists in this area with abundant sunlight. We carried out this 
study with an objective to determine presence, presentation and predisposing factors of rickets in 
pediatrics population of Hazara Division. Methods: This study was conducted in Department of 
Pediatrics, Ayub Teaching Hospital Abbottabad over a twelve months period from July 2003 to 
July 2004. Children from newborns to fifteen years of age presenting with signs and symptoms of 
rickets were included and information regarding signs, symptoms, predisposing factors (crowded 
housing, isolated housing with deficient sun exposure, abundant sun but lack of awareness, 
malnutrition and antenatal factors) and investigations was recorded on a proforma. Diagnosis was 
based on clinical signs, radiological changes on x-ray wrist joint and biochemical disturbances in 
serum levels of alkaline phosphatase, calcium, and inorganic phosphorus. Results: Sixty Children 
with rickets reported during the study period. The main clinical presentation was in the form of 
delayed motor milestones in 20 (33.33%) children, recurrent lower respiratory infections in 11 
(18.33%) children, recurrent diarrhea in 12 (20%) children, and fits in 3 (5%) children. Skeletal 
changes on clinical examination were present in 40 (66.6%) children. Radiological signs of rickets 
were present in 51 (85%) children. Symptoms and signs reverted to normal in all cases after 
vitamin D supplementation. The apparent risk factors were lack of awareness, malnourishment and 
antenatal factors. Conclusion: Rickets is common in Hazara Division presenting with variable 
signs and symptoms, predisposing the childhood population to different illnesses and skeletal 
deformities. In the presence of abundant sunshine lack of awareness of exposure to sun, 
malnutrition and antenatal factors may be the important predisposing factors for development of 
nutritional rickets. 
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INTRODUCTION 
Nutritional rickets is a disorder of growing children 
due to defective mineralization of newly formed bone 
matrix because of vitamin D deficiency. An English 
Physician Dr.Daniel Whistler first described rickets 
in 1645.1 In 1861, Trousseau of France linked rickets 
with lack of sun exposure and faulty diet.2 At the start 
of 20th century McCollum discovered vitamin D by 
the technique of biological analysis of the food.3 The 
main source of vitamin D is cutaneous synthesis 
when 7-dehydrocholestrol in the skin is converted to 
cholechalciferol (vitamin - D3) by the sun ultraviolet 
– B radiations. A number of factors can impair 
cutaneous synthesis of vitamin D for example 
decreased sun exposure,3 increased skin 
pigmentation3,4 and atmospheric pollution.5 Small 
amount of vitamin D is also derived from the diet.6 
High intake of the fibers and phytate also decrease 
intestinal absorption of vitamin D and calcium.7 
Rickets may be subclinical8 or present with the 
clinical signs and symptoms, for example, bowed 
legs, rickety rosary, frontal bossing of the skull, 
widened wrist and ankle joints, poor growth, delayed 
motor development9, recurrent lower respiratory 
infections, chronic diarrhea and fits.10 Radiological 

findings in rickets include metaphyseal flaring, 
irregularity and widening of physis.11

Hazara Division is an area of Pakistan with 
ample sunlight through out the year. However 
clinical experience shows that rickets is present in 
this area. Here we are reporting an analysis of rickets 
cases presenting in a calendar year  

MATERIAL AND METHODS  
The study was carried out in the Department of 
Pediatrics, Ayub Teaching Hospital Abbottbad over a 
12 months period from July 2003 to July 2004. All 
infants and children (indoor and outdoor) presenting 
with signs and symptoms suggestive of rickets were 
enrolled in study and information was recorded on a 
proforma prepared for this purpose. Detailed history 
from the mother was taken regarding sun exposure, 
weaning, housing, developmental history, and 
repeated illnesses in the form of respiratory infections 
and diarrhea. Nutritional assessment was done 
according to Gomez classification12 (table-1). 
Children with hepatic and renal diseases or on 
anticonvulsant medicines were excluded from the 
study. Radiographs of the wrist, serum alkaline 
phosphatase, serum calcium, and serum inorganic 
phosphorus were the initial investigations at the time 
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of enrollment. Other laboratory investigations 
included full blood count, liver function test, and 
renal function test. 

Table-1: Gomez classification of malnutrition12

Grades of malnutrition Weight for age 
Normal 
Mild 
Moderate 
Severe 

>90% 
75-89% 
60-74% 
<60% 

RESULTS  
During the study period sixty children with rickets 
were detected which included 47 (78.33%) male and 
13 (21.66%) females. Numbers of the cases under 
twelve months of age were 38 (63.33%) while the 
distribution of the rest is shown in table-2. Clinical 
presentation in these children is shown in tables 3 and 
4 while table-5 shows the radiological findings.  

Malnutrition was present in 24 (40%) 
children. All children in this study were from sunnier 
climes. Housing in disadvantageous position for 
sunrays was predisposing factor in 15 (25%) cases. In 
40 (66.66%) children weaning was either not started, 
delayed, or inadequate. In 51 (85%) children 
radiological evidence of rickets (metaphyseal 
splaying/fraying, cupping at the lower ends of radius 
and ulna, and decreased bone density) was present. 
X-ray wrist showed delayed bone age in 3 (5%) cases 
absent ossification centers in 9 (15%) infants more 
than six months old.  

Table-2: Age distribution 

Age in months No. % 
6-12 38 63.33 
13- 24 10 16.66 
25- 36 4 6.66 
37- 48 3 5 
49- 60 2 3.33 
> 60 3 5 

Table-3: Clinical presentations 

Symptoms No % 
Repeated lower respiratory tract 
infections 

11 18.33 

Delayed motor milestones 20 33.33 
Recurrent diarrheas 12 20 
Seizures 3 5 

Table: 4 Clinical signs of rickets 

Clinical signs No % 
Wide wrists 37 61.66 
Rickety rosary 22 36.66 
Bow legs 5 8.33 
Craniotabes 5 8.33 

Table: 5 Radiological findings on x-ray wrist 

Radiological signs No % 
Cupping 27 45 
Metaphyseal splaying/fraying 30 50 
Delayed bone age 3 5 
Absent ossification centers 9 15 

DISCUSSION 
Vitamin D deficiency is a common problem in 
Pakistan as highlighted in different studies.5,10 In 
developed countries resurgence of rickets is noted 
among the immigrants.13,14 Mughal et al14  describe 
six cases of rickets from 1995-97, while in 
Copenhagen 5 cases/year of rickets were described 
over a 10 year period.15 High incidence of sub 
clinical rickets (without clinical signs) in immigrant 
children has been reported in Denmark (46% in 0-8 
years and 81% in 9-16 years)13. Presentation of 
rickets in present study seems to be the tip of the 
iceberg as 60 cases with apparent signs of rickets 
were documented in a 12 months period in a single 
tertiary care teaching hospital. 

In present study 20 (20%) cases presented 
with delayed motor milestones. In addition to 
defective skeletal maturation vitamin D deficiency 
causes severe muscle weakness and muscle aches and 
pains, which can have devastating consequences to 
the child health.16 Similarly 18.33% cases, had 
recurrent lower respiratory tract infections. High 
frequency of pneumonia has been reported in 
multiple national and international articles.10,17,18 In 
fact T and B lymphocytes have receptors for 
1,25(OH)2 D. Vitamin D deficiency may predispose 
to different bacterial infections including 
pneumonia.19 1-25 (OH)2 D3 plays important role in 
immune modulation.20. Yener et al have reported 
more episodes of bacterial infections in children with 
vitamin D deficiency as compared to healthy 
children20. Recurrent diarrhea was presenting 
complaint in 12 (20%) cases. Diarrhea is common in 
developing countries like Pakistan due to poor 
hygiene, non-availability of clean water and 
malnutrition. In present study, symptoms improved 
with vitamin D supplementation. Hameed et al10, 
Jamal et al5 and Khattak et al17 have also reported 
association of rickets with recurrent or chronic 
diarrhea.  Non-febrile fits were present in 3 (5%) 
cases. In present study all children presenting with 
fits were less than 24 months. Hypocalcaemia is more 
common in initial stages of nutritional rickets, 
especially during rapid growth period.9 Hameed et al 
have reported 10 % of children with non-febrile fits 
suffering from nutritional rickets. 10

In different studies multistory buildings and 
heavy atmospheric pollution of metropolis 
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obstructing sunrays have been mentioned as a risk 
factor for vitamin D deficiency rickets.5, 10 In present 
study all the children were from sunnier clime of 
hilly areas. In 25% of the cases housing was at a 
disadvantageous position for sunshine. Other studies 
have also reported prevalence of rickets in sunnier 
climes.21-23 Dark skin complexions may be the 
predisposing factor in present study (75% children 
had dark complexions). Most cases of nutritional 
rickets in United Kingdom have been reported in 
children of Black or Asian origin.24 Children with 
dark skin are as much capable of synthesizing 
vitamin D, but to do so require greater exposure to 
the ultraviolet rays.25 In 15 (25%) children skin 
complexions were fair. These children belonged to 
hilly areas of district Kohistan and Mansehra facing 
extremes of cold. In these areas wood is used to 
generate the heat, with formation of huge smoke that 
hides the fair skin complexion and because of danger 
of pneumonia parents are reluctant to give bath to 
their children. Heavy clothing obstructing the 
ultraviolet rays is also a risk factor.10

 In a study conducted in slum areas of 
Karachi 99% of the children with nutritional rickets 
were malnourished.5 In present study 24 (40%) 
children were underweight according to Gomez 
classification of malnutrition. Malnutrition has been 
reported in literature as a contributing factor for 
nutritional rickets.26  

In this study 14 (23.33%) children were 
below 6 months of age while 38(68.33%) children 
were below 13 months. Poor maternal vitamin D 
status during pregnancy, in addition to other factors, 
may be important risk factor in these babies.27 Thick 
dark veils and habit of indoor staying contributes to 
vitamin D deficiency in pregnant and lactating 
mothers.10  

The clinical signs of the rickets (widened 
wrists, rickety rosary of costochondral junctions, and 
bowing of the legs) were present in 40 (66.66%) 
children while Hameed et al have reported these 
clinical signs in 70% of the children with nutritional 
rickets.10

In present study 51(85%) children had 
radiological findings of rickets, while these findings 
were detected in 73.84% 9, 38.09% 23, and 100% 11 in 
different studies.  

In 3(5%) children bone age was delayed 
((Fig-1), while no ossification center was present in 
wrist joint x-ray in 9(15%) children (age more than 
six months) (Fig-2). Glerup et al have reported 
delayed bone age in 11.76% of the children with 
nutritional rickets.13  

 
 
 
 
 
 
 
 
 
 
Figure-1: Delayed Bone age in a 5 years old child 

with rickets. Only 3 ossification centers are 
present at carpal bones on X-ray left wrist joint 

 
 
 
 
 
 
 
 
 
 
Figure-2: No ossification center is visible at carpal 
bones in X-ray of left wrist joint is this 7 months 

old infant 

CONCLUSION 
Non-infectious rickets remains an important 
preventable illness, which predisposes to infectious 
diseases like bacterial pneumonias, recurrent 
diarrheas and bone deformities in cases of late 
presentation. Nutritional rickets in sunny clime of 
Hazara Division presenting with multiple clinical 
presentation is predisposing factor for different 
childhood illnesses. Lack of awareness of importance 
of sun exposure, malnutrition and antenatal factors 
were found to be the predisposing factors for 
nutritional rickets. 
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