
Clinical and Biochemical Profile of Nutritional Rickets in
Infants: A Study from Peshawar

INTRODUCTION
Nutritional deficiency is a major cause of nutritional
rickets in children and vitamin D as well as calcium
is important for the normal growth of bone.1 Rickets
in children can b reversible upon treatment with vitamin-
D and calcium.2 Rickets received great attention as a
clinically important nutritional disorder in Europe after
the first world as the after of industrialization and
resultant urbanization.3 High incidence of rickets in
Asian, particular Pakistani Immigrants living in UK
has been mentioned in several studies.4 Rickets was
common in neonate of mother having osteomalacia
and pelvic deformities. It is observed that rickets is
mainly due to dietary deficiency and parameters such
as food taken, pre-mature baby, environments, and
nutrition of mother.5

Rickets is seen in women who keep themselves
covered.6 In Libyan children it is found that rickets
problem originated due to avoidance of sunlight.7 Low
socio-status, family history, low food taken by mother,

low sunlight and breast feeding for long period were
considered as Possible causes in Sudanese children
(aged 3 months to 7 years) with rickets8. In children
the importance of vitamin D as a widely prevalent
nutritional deficiency need to be recognized and effective
strategies for prevention evolved.9,10 In developed state
of the world, rickets is also considered as a major problem
of their peoples.11-13 In developed countries like Europe
and United State, rickets disease is treated by the
supplementation of vitamin D.14

METHODS
This descriptive cross-sectional study was conducted
at pediatric outpatient door and unit, Khyber teaching
hospital Peshawar, Pakistan. A Performa was used to
record the history of rickets patient. All consecutive
infants of either gender were included. Demographic
characteristics such as age, weight and height of each
participant was measured.

Clinical examination of the rickets patients was based
on the following observations. Anterior fontenolla,
fontal bossing, craniotabes, rachitic rosary, broad wrist,
harrison sulcus, caput quadratum, pigeon chest
deformity, anterior curvature of sternum, depression
above the sub  costal margin, bow legs or knock knees,
short stature, widening of ankles. X-ray was carried
out to examine the bone abnormalities in wrist.
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Table 2: Physical & biochemical level of breast / non breast feeding infants

Groups

Group-I
Mean+SD
Group-II

Mean+SD
Total

Mean+SD

Number

47

18

65

Weight
(kg)

6.22±1.50

8.58±0.41

6.8±1.67

Height
(m)

0.60±0.04

0.67±0.03

0.63±0.05

Calcium
(mg/dl)

9.2±0.52

9.07±0.67

9.1±0.56

Phosphorus
(mg/dl)

3.3±0.56

3.08±0.80

3.2±0.63

Alkaline
Phosphatase(u/l)

756±165

889±252

793±200

Group-I; Breast feeding
Group-II; Non breast feeding

Table 3: Effect of sun light and maernal diet on breast
feeding infants

Groups
Group-I

(%)
Group-II

(%)

Number
47

(72)
18

(28)

Yes
47

(100)
-

No
-

18
(100)

Malnourished
42

(89)
8

(44)

Nourished
05

(11)
10

(56)

Yes
-

-

No
47

(100)
18

(100)
Group-I; Breast feeding
Group-II; Non breast feeding

Table 4: Comparison of biochemical levels among infants having malnourished
 and nourished mother

Group-I (MNM)
Mean+SD

Group-I (NM) Mean+SD
P value

23

(55)
-

Calcium
(mg/dl)

9.1±0.54

9.5±0.04
P<0.05

Phosphorus
(mg/dl)

3.2±0.56

3.8±0.11
P<0.05

Alkaline
Phosphatase(u/l)

768±171

658±6.27
P<0.05

Group-I; Breast feeding
MNM = Malnourished Mother, NM = Nourished Mother,
Normal value: Calcium = 9.5 – 11 mg/dl, Phosphorus = 4 – 7 mg/dl,
Alkaline Phosphatase = < 645 u/l

Biochemical findingRadiological
abnormalitiesGroups

Table 1: Gender & geographical distribution of rickets
in Infants

Group-I
Group-II

Total
(%)

47
18
65

7.4
12
9.7

29
13
42

(65)

18
05
23

(35)

34
13
47

(72)

13
05
18

(28)

Sex Geographical
distribution

Groups Number Age
(months)

Male Female Urban Rural

Group-I; Breast feeding
Group-II; Non breast feeding
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The blood sample (5ml) from dorsum of hand in infants
was collected and analyzed for calcium, phosphorus
and alkaline phosphates. Blood sample was transferred
immediately to centrifuge tube and centrifuged it at
3000 rpm for 5 minute and serum was obtained. Each
serum was appropriately labeled and analyzed. The
spectrophotometer 4010 was used for the analysis of
serum sample.

RESULTS
A total of 65 infants suffered with nutritional rickets
were examined, taken from pediatric outpatient door
and unit, Khyber teaching hospital Peshawar. Analyses
of data shows that out of total 65 infants, 42 (65%)
were males and 23 (35%) were females. The urban
distribution was 47 (72%) and rural was 18 (28%).
(Table 1)

The mean age was 8.78 ±2.71 months, height 0.62±0.05
meters, weight 6.8 ±1.67kilograms and biochemical
parameters such as calcium 9.1± 0.56 mg/dl, phosphorus
3.2 ± 0.63 mg/dl which were significant (P<0.05) and
alkaline phosphatase 793 + 200 u/l which was highly
significant (P<0.001). (Table 2)

All the infant patients were categorized into two group,
group-I (breast feeding) & group-II (non breast feeding).

In group-I, 29 (62%) were male and 18 (28%) were
females. Urban to rural ratio was 34 (72%) urban and
13 (28%) respectively. The mean age of this group was
7.5±2.16 months, height 0.61 ±0.04 meters and weight
6.22±1.50 kilogram. Serum level of calcium, phosphorus
were found 9.2±0.52 and  3.3±0.56 (mg/dl) respectively
with the increased of ALP (756±165 u/l) & none of
them benefited by sun light. Among group-I, 42 (89%)
breast feeding infants having malnourished mothers and
05 (11%) having nourished mother. (Table 3)

Both nourished and malnourished mothers were
deprived from exposure to sun shine.  Out of 42 infant
patients, 23(55) had radiological abnormalities in their
wrist x–rays and the mean calcium (9.1±0.54) and
Phosphorus level (3.2±0.56 mg/dl) with ALP (658±6.27
u/l). While in 05(11) infants of nourished mother having
no radiological abnormalities and mean calcium was
found 9.5±0.04, phosphate value 3.8±0.11(mg/dl) and
ALP level  658±6.27 u/l.  Result of study shows that
breast feeding infants of malnourished mother had
significant (P<0.05) more biochemical abnormalities
as compared to infants of nourished mother. (Table 4)

Group-II was consist of 13 (72%) males and 05 (28%)
females infants, out of which 13 (72%) were belonged
to urban and 05 (28%) from rural areas. The mean age
of this group was 12±0.00 months, height 0.67±0.03
meters, weight 8.57±0.40 kilogram, calcium 9.0±0.667
mg/dl, phosphorus 3.08±0.80 mg/dl and alkaline
phosphatase 889±252 u/l.
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DISCUSSION
This study was design to determine the prevalence of
nutritional rickets among infants in Peshawar belonging
to urban and rural areas including both male and female
sexes. This study revealed that nutritional rickets is
common among infants. It is evident from the fact that
large number of infants having nutritional rickets
registered in single pediatric unit of Khyber teaching
hospital Peshawar. Rickets in children due to imbalance
of calcium and phosphorus metabolism occur by vitamin
D insufficiency.15

Rickets is diagnosed by clinical examination which
was spotted by abnormal biochemical level of calcium,
phosphorus and alkaline phosphates. Results in series
of studies suggested that rickets was attributed to
vitamin-D deficiency and correlated with sunlight.16

Wrapping the children by warm cloths denies the baby
exposure to sun light17, as well as the mother of these
babies who also spend most of their times indoor in
pardah may be deficient in vitamin D.18 It was found
in nineteen century that vitamin D which is helpful for
curing rickets, produced in skin and food through the
action of ultraviolet radiation.19 Supplements containing
vitamin D play important role for children having
pigmented skin and whose residence location are inside
the congested city.20,21 Exposure to sunlight and vitamin
D supplements are economical source and necessary
for the eradication of rickets problem in infants and
children.22-24 Sun exposure is important for Pregnant,
lactating mothers as well as for their infants for vitamin
D synthesis by skin.

Analysis of our data showed that in both group breast
feeding infants and non-breast feeding infants were
deprived of sun exposure. Majority of them from urban
area that was living in multistory buildings in congested
area of city where sun light could not reached. On the
other hands were rural where mother restrict herself
in pardah and keep their babies warm by wrapping in
cloths resultantly avoid them from sun light. Bone
disease of children and adults can be curing by given
milk and vitamin D supplements.25 It was found that
vitamin D deficiency occur in infants and  in breast
feeding mother, predominantly, those belonging to the
upper socio-economic class.26,27 Breastfed infant born
of mother having insufficient vitamin D store and
rickets may subsequently develop if these infants are
not exposed to sunlight or do not receive supplementary
vitamin-D.28 Many of the lactating mothers are suffering
from occult osteomalacia.29  Vitamin D deficiency
rickets is resulting from lack of exposure to sun light
and inadequate dietary intake.30 Mother milk is very
important for infants from nutritional aspect and its
quantity is directly related to status of vitamin D in
mother.31 Infants are at risk to rickets problem those

who do not intake the supplements of vitamin D.
Rickets problem is reported in infants of Middle East
and Africa due to avoidances of sun light and lack of
calcium as well as phosphorus intake.32

Maternal diet and maternal sun shine exposure are play
important role and necessary for the health of breast
feeding infants. The fact proved by the data of this
study that breast feeding infants having malnourished
mother had significant (P<0.05) more biochemical
abnormalities as compared to infants of nourished
mother. The malnourished status of mothers are due
to poor dietary intake and deprived exposure to sun
light by indoor activities keeping themselves covered
from head to with clothes.

CONCLUSION
Nutritional Rickets is common problem among infants
and a great risk in those who along with their
malnourished mothers are deprived exposure to sun
shine.

REFERENCES
1. Pettifor JM, Nutritional rickets: deficiency of vitamin

D, calcium, or both. Am J Clin Nutr 2004; 80:1725-9.

2. Kaplan FS, August CS, Fallan MD, Gannon F, Haddad
JG. Osteopetro rickets. Clinc Orthop1993; 29:64-78.

3. Creo AL, Thacher TD, Pettifor JM, Strand MA, Fischer
PR. Nutritional rickets around the world: an update.
Paediatr Int Child Health 2017; 37:84-98.

4. Renton P. Radiology of rickets, osteomalacia and
hyperparathyroidism. Hosp Med 1998; 59:399-403.

5. Högler W. Complications of vitamin D deficiency from
the foetus to the infant: One cause, one prevention, but
who's responsibility? Best Pract Res Clin Endocrinol
Metab 2015; 29:385-98.

6. Underwood P, Margetts B. High level of childhood
rickets in rural North Yemen. Soc Sci Med 1987; 24:37-
41.

7. Elzouki AY, Markestad T, Elgarrah M, Elhoni N, Aksnes
L. Serum Concentration of Vitamin D Metabolites in
rachitic Libyan Children. J Pediatr Gastroentrol Nutr
1989; 9: 507-12.

8. Hag Al, Karrar ZA. Nutritional vitamin-D deficiency
Rickets in Sudanese Children. Ann Trop Paediatr 1995;
15:69-76.

9. Walker AR. Etiology of nutritional rickets: geographic
variations. J Pediatr 1997; 130:501-3.

10. Davey M. Rickets Prevention. Can J Public Health
1995; 87:375-6.

11. Barness LA. Rickets: The chiken or the egg. J Pediatr
1996; 129:941-2

12. Gessner BD, Petersen KM, Lewandowski C. Nutritional
rickets among breast-fed black and Alaska Native
children. Alaska medicine 1997; 39:72-4.

5

Clinical and biochemical profile of nutritional rickets in infants; a study from Peshawar



6

23. Kriester SR, Schwartz RP, Kirkman HN, Charlton PA,
Calikoglu AS, Davenport ML. Nutritional Rickets in
African American Breast-fed infants. J Pediatr 2000;
137:153-7.

24. Welch TR, Bregstorm WH, Tsang RC. Vitamin D
Deficient Rickets: The Reemergence of a once conquered
disease. J Pediatr 2000; 143-45.

25. Holick MF, Shao Q, Liu WW, Chen TC. The vitamin-
D content of fortified milk and infant formula. N Engl
J Med 1992; 326:1178-81.

26. Atiq M, Suria A, Nizami SQ, Ahmad I. Vitamin–D
status of breast fed Pakistani Infants.  Acta Paediatr
1998; 87:737-40.

27. Jagdeo DG, RambiharVS, Liu PC. Ricket presenting as
seizures in the emergency Department: medico-cultural
implications. Pediatr Emergency Care. 1998; 14:215-
6.

28. Behrman RE, Kliegman RM, Arvin AM (eds). Nelson
Text Book of Pediatrics, WB Saunders Philadelphia,
15th edition. 1996; 525-7.

29. Rab SM, Bashir A. Occult osteomalacia among healthy
and pregnant women in Pakistan. Lancet 1976; 2:1211-
3.

30. Jadgdeo DG, Rambihar VS, Liu PC. Rickets presenting
as Seizures in the emergency department. Ped
Emergency Care 1998; 14:215-6.

31. Andreas NJ, Kampmann B, Le-Doare KM. Human
breast milk: a review on its composition and bioactivity.
Early Human Development 2015; 91:629-35.

32. Greer FR. Issues on establishing vitamin D
recommendations for infants and   Children Am J Clin
Nutr 2004; 80:1759S-62S.

Journal of the Dow University of Health Sciences Karachi 2018, Vol. 12 (1 ): 3-6

13. Ward, LM. Vitamin D deficiency in 21st century: a
persistent problem among Canadian infants and
mothers. Can Med Assoc J 2005; 172:769-70.

14. Jacobus CH, Holick MF, Shao Q, Chen TC, Holm IA,
Kolodny JM, et al. Hypervitaminosis D associated
with drinking milk. N Engl J Med 1992; 326:1173-7.

15. Greer FR. Issues on establishing vitamin D
recommendations for infants and Children. Am J Clin
Nutr 2004; 80:1759S-62S.

16. Norman AW. Vitamin-D and endocrine System.
Physiologist 1985; 28:219-32.

17. Specker BL, Valanis B, Hertzberg V, Edwards N, Tsang
RC. Sunshine exposure and serum 25-hydroxyvitamin
D concentrations in exclusively breast-fed infants. J
Pediatr 1985; 107:372-6.

18. Alfahan M, Woodhead S, Pask G, Daves D. Vitamin D.
A concern in Pregnant Asian women. Brit J Nut 1995;
73:881-7.

19. Deluca HF. The vitamin D story: a collaborative effort
of basic science and clinical medicine. FASEB J 1988;
2:224-36.

20. Ward LM. Vitamin D deficiency in 21st century: a
persistent problem among Canadian infants and mothers.
Can Med Assoc J 2005; 172:769-70.

21. Tangpricha V, Kontika P, Rieke SM, Chen TC, Perez
AA, Holick MF. Fortification of orange juice with
vitamin D: a novel approach for enhancing vitamin D
nutritional health. Am J Clin Nutr 2003; 77:1478-83.

22. Lo CW, Paris PW, Holick MF. Indian and Pakistani
immigrants have the same capacity as Caucassians to
produce vitamin D in response to ultraviolet Irradiation.
Am J Clin Nutr 1986; 44:683-5.

Tanveer Hussain Shah, Tahir Saeed Siddiqui


