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Abstract
Nutritional rickets caused mostly due to Vitamin D deficiency. It is has been declared a public health problem for both
adults and children worldwide. Wheezy chest and related allergic diseases are the leading causes of morbidity in children.
The objective of this study was to investigate the potential relation of vitamin D deficiency and wheezy chest in children.
Case series study was conducted during the period from January to March 2021. 50 children aged 3 months to 24 months
were selected randomly from children admitted to department of pediatric in Al-bieda medical center. Out of the total
56% were males, 70% were exclusively breastfed in their first 6months of life. 68% have positive family history of chest
allergy. (64%) developed first attack of wheezy chest before 6 months and recurrent attack were observed in (52 %).
Vitamin D deficiency was observed in 62% of the wheezy patients with 56% of cases had minimum sun exposure. Early
onset was more common in males. Late onset wheezy chest was more common in children lives in houses with bad
ventilation in compare to those who lives in better conditions in conclusion, vitamin D deficiency was common finding
among children included in our study. It was associated with minimum sun exposure and early weaning. However, larger
follow up studies are required to elucidate the effect of vitamin D supplementation on different parameters of asthma
severity, its potential therapeutic benefit on children suffered recurrent wheezy chest attacks
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INTRODUCTION
Wheezing is a very common respiratory
symptom during childhood. Epidemiological studies
have reported that almost one-third of all children
wheeze at least once in the first three years of life, with
nearly 50% of all children having at least one wheezing
episode by the age of 6 years [1-3]. However, early
childhood wheezing is a heterogeneous condition,
which has several phenotypic expressions and a
complex relationship with the development of asthma
later in life [4]. Wheeze is defined as continuous high
pitched sound with musical quality emitting from the
chest during expiration which lasts for more than 250 m
second [5].
The human body produces vitamin D through
two independent pathways: the photochemical action of
solar UVB light (295 to 320 nm) in the skin and some
limited dietary sources [6]. Rickets is failure of
mineralization of osteoid tissue or growing bones

caused by vitamin D deficiency [7]. Nutritional rickets
is caused by vitamin D deficiency due to inadequate
dietary intake and cutaneous synthesis [8]. Vitamin D
deficiency results in growth retardation, muscle
weakness, skeletal deformities, hypocalcaemia, tetany
and seizures [9]. Low serum 25-hydroxy vitamin D
levels have been associated with increased risk of lower
respiratory tract infections in young children as has
been shown by various epidemiologic studies [10, 11].
Adding on, evidence is there suggesting enhanced risk
of childhood wheezing associated with low levels of
maternal intake of vitamin D during pregnancy and
umbilical cord blood 25(OH)D [10, 12]. Various
interventional trials support these associations by
establishing lowered respiratory tract infections in
children having vitamin D supplementation [13, 14].
Although there are many risk factors for development
of recurrent wheezing [15, 16], an emerging risk factor
of particular interests is Vitamin D status [17].The
evidence for the possible link between vitamin D and
respiratory disease comes from multiple studies [18-
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21]. Role of maternal vitamin D uptake and its relation
to wheezing in early childhood also has been probed
[22] those with low baseline 25(OH) Vitamin D levels
(< 75nmol/L) were more likely to have a severe asthma
exacerbation over a 4 months period [23]. Vitamin D
has role in gene mediated expression of Bronchial
smooth muscle cell following 1α, 25 (OH2) D
stimulation also has been probed [24]. Studies have
shown the role of Vitamin D in genetic related cell
movement important for airway remodeling. Its other
form 1α, 25(OH2) D3 induces genes in Ca+ related
pathways leading to bronchial smooth muscle
contraction [25, 26].

March 2021. A special data collection sheet was design
for our study which includes information on the age,
sex, mode of delivery ,maturity , birth at weight ,breast
feeding , time of weaning , mode of feeding , family
history , sun exposure and time recurrence attach of
wheezy chest. Clinical signs of rickets were also
recorded, including rosary beads, craniotabes, wide
anterior fontanel, delayed dentition, widening of
epiphysis, bowing of the legs, and double malleolus.
Blood sample was collected for calcium, phosphorus,
alkaline phosphatase, and serum 25 - OH Vitamin D
(using ELISA method). Children with history of chronic
illness were excluded.

Our study was done to evaluate the
clinicoepdimological data of studied patients and to
assess the prevelance of nutritional rickets due to
vitamin D deficiency in wheezy infant.

STATISTICAL ANALYSIS
The data was be analyzed by SPSS program.
All results were expressed as mean +_SD. Chi-square,
Fisher Exact and "t" tests were used to find the
significance association.

PATIENTS AND METHODS
RESULTS
Study Design, Sitting and patients
Case series study was conducted in the
pediatric department at Albieda Medical Center. 50
children aged 3 months to 24 months were selected
randomly from children admitted to pediatric
department at Albieda medical center during January to

The demographic and base line characters of
the patients are summarized in table 1. We’ve found
that 70% of the patients were on exclusive
breastfeeding in their first 6 months of life and, early
weaning was observed in 74% of patients (table 1).

Table-1: Demographic characters of the patients and type of feeding during early 6 months of life and age of
weaning
No. %
Age
38
76
<12 months
12
24
≥12 months
Sex
28
56
Male
22
44
Female
Mode of delivery
Normal vaginal delivery
Caesarian section
Family history of atopy
present
absent
Type of feeding during first 6 months of life

35
15

70
30

34
16

68
32

Exclusive breastfeeding
Breastfeeding & bottle feeding
Age at weaning

35
15

70
30

< 6 months
≥ 6 months

37
13

74
26

Thirty two patients (64%) developed their first
attack of wheezy chest before 6 months, while eighteen

patients (36%) developed their first attack after age of 6
months (Mean ± SD =5.73 ± 3.69) (Table 2 ) .
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Table-2: Distribution of cases according to the age at first attack of wheezy chest
No.
%
1st attack
32
64.0
Early (<6)
18
36.0
Late (≥6)
05
Total
Vitamin D level was normal in 38% of the patients, less than normal level in 62% of the patients (table 3).
Table-3: Vitamin D level
No
%
Vit D level
19
38.0
Normal
31
62.0
Decreased
Most of Children with history of early onset of
wheezing (25%) found to have abnormal low level of
vitamin D. while most children with history of late

onset of wheezing (61%) found to have normal level of
vitamin D.(p-value=0.012)(table 4).

Table-4: Relation between age of children at first wheezing attack and vit D level
Vit D level
1st attack
p-value
Early (<6)
Late (≥6)
(n = 32)
(n = 18)
No.
%
No.
%
8
25.0
11
61.1
0.012*
Normal
24
75.0
7
39.9
Low
11.7 – 41.6
0.031*
Min. – Max. 6.0 – 27.8
Children who have family (positive) history of
atopy were more likely to have early onset wheezing

(87.5%) compared to children with no family (negative)
history of atopy (33.3%). (P- Value <0.001).

Table-5: Summarize the factors affecting the age at which children suffered first wheezy chest attack
Age at First attack
P-value
Early (<6)
Late (≥6)
(n =32)
(n =18)
No.
%
No.
%
Family history of atopy
Exclusive breastfeeding
in first 6 months of life.
Early weaning
Housing

Present
absent
Yes
no
Yes
no
House
Apartment
Farm house

4
28
14
18
8
24
19
8
5

94.4% of children with history of late attack
of wheezing were exclusively breastfed during their
early life, compared to 56.3% of children with history
of early attack of wheezing.( p-value=0.005*). 75% of
children who had a history of early attack of wheezing
were weaned early, compared to 33% of children with
history of late onset wheezing attack( P- value = 0.004 )

12.5
87.5
43.8
56.3
25
75
59.4
25
15.6

12
6
1
17
12
6
2
15
1

66.7
33.3
5.6
94.4
66.7
33.3
1111
3818
015

0.001*
0.005*
0.004*
<0.001

(Table5). 59.4% of children with early onset wheezy
chest living in houses, most of children with late attack
of wheezy chest > 6months (total No.=18),15 (83.3%)
were living in apartments(statistically significances Pvalue <0.001(Table 5). Most of children (74%) who
have abnormal low level of vitamin D had a history of
minimum exposure to sunlight.
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Table-6: Relation of time of sun exposure and vitamin D level.
MC
Vitamin D level
p
Sun exposure
normal
low
(n =19)
(n =31)
No.
%
No.
%
5
26.3
23
74.2
0.001*
No
5
26.3
6
19.4
1 – 2 hours
9
47.4
2
6.5
>2 hours

DISCUSSION
Wheezing in infants affects children quality of
life, it is also related to the development of childhood
asthma (4).in the present study 56% of the studied
children were males. The high prevalence of wheezy
chest in males is in accordance with previous studies by
Naglaa S.Osman et al., 2019 [27], Turkeli et al., 2016
[28] and Abd EL-Menem et al., 2013 who found that
63% of the Egyptian asthmatic children were males
[29].
In our study 62% of the participant children
were found to have signs of rickets and low vitamin D
level. However, in this study exclusive breastfed in first
months of life was reported among 74% of the children.
in a the United States, Weiseberg P et al. study shows
that, 96% of children who developed rickets were
exclusively breast fed during their early life [30].
Haider et al. Conclude that 85.3% feed exclusively
breastfed [31]. Canadian and Pakistani studies
accordingly show high prevalence of rickets among
children exclusively fed by breastfeeding during their
early months of life [32, 33].
Early weaning from breastfeeding is associated
with the risk of wheezing and other allergic disease. In
the present study, 74% of the children were weaned
early. However, early weaned children were in high risk
of having wheezy chest regardless of a history of
asthma or atopy in the nuclear family [34]. Weaning
was also associated with transient wheezing, although
not with atopic disease as in the study conducted in
Denmark by Linneberg et al. [35]. Early weaning is a
risk factor for infection, which is in turn related to an
increased risk of wheezing in infants, whereas early
bacterial exposure could be a protective factor against
the subsequent onset of allergic disease, such as asthma
[36].
Minimum or no sun exposure was reported in
74.2% of the children in this study. However, Haider et
al. was found that 98.3% of rachitic children had
minimum or no exposure to sun light [32]. Comparable
result reported by Robinson PD et al. [37]. Possible
reasons could be living in multistoried apartments or
indoor due to hot climate and wearing fully covered
clothes with most of the women covering their head and
few their faces as well.

Family history of asthma is a major criterion in
asthma predictive index proposed by Costro- Rodrigez
et al. [38]. In the present study, we found that 68% of
the children have a positive family history of atopy. In
accordance with previous researches [39-41].
In the current study children born by cesarean
section were 30% compared with those born by vaginal
delivery 70%, as other study. Mode of delivery is not
associated with subsequent risk of developing
childhood asthma or wheezing episodes [42].
Regarding the type of housing effect, This
study found a high prevalence of asthma in public
housing that characterized by small rooms, absence of
adequate ventilation and backyards (42% in house, 46%
in apartments) (p-value<0.001). A study held in Boston
shows that associations between housing conditions and
respiratory symptoms in the preceding month to the
study were frequently positive and sometimes
statistically significant. Home dampness and the
individual mold and water variables were all
significantly associated with increased symptoms [43].
Patients having rickets presented with
respiratory tract infections is recommended to have
proper anticipation, prevention, and early treatment of
vitamin D deficiency rickets, not only to reform the
skeletal system but also to avoid increased infection rate
in such patients [44].

CONCLUSION
In conclusion, nutritional rickets associated
with vitamin D deficiency are prevalent in infants who
have history of recurrent wheezy chest. It is
recommended that the serum vitamin D level should be
tested in the routine workup in children with recurrent
wheezy chest. Larger follow up studies are required to
elucidate the effect of vitamin D supplementation on
different parameters of asthma severity, and how it can
therapeutically be beneficial in patients with recurrent
wheezy chest.

REFERENCES
1.

Martinez, F. D., Wright, A. L., Taussig, L. M.,
Holberg, C. J., Halonen, M., Morgan, W. J., &
Group Health Medical Associates. (1995). Asthma
and wheezing in the first six years of life. New
England Journal of Medicine, 332(3), 133-138.

© 2021 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates

382

Rania.M. Altaib et al.; Saudi J Med, Nov, 2021; 6(11): 379-384

2.

3.

4.

5.

6.

7.

8.
9.

10.

11.

12.

13.

14.

Bisgaard, H., & Szefler, S. (2007). Prevalence of
asthma‐like symptoms in young children. Pediatric
pulmonology, 42(8), 723-728.
Taussig, L. M., Wright, A. L., Holberg, C. J.,
Halonen, M., Morgan, W. J., & Martinez, F. D.
(2003). Tucson children's respiratory study: 1980 to
present. Journal of Allergy and Clinical
Immunology, 111(4), 661-675.
Alvarez-Alvarez, I., Niu, H., Guillen-Grima, F., &
Aguinaga-Ontoso, I. (2018). Meta-analysis of
prevalence of wheezing and recurrent wheezing in
infants. Allergologia et immunopathologia, 46(3),
210-217.
Elphick, H. E., Sherlock, P., Foxall, G., Simpson,
E. J., Shiell, N. A., Primhak, R. A., & Everard, M.
L. (2001). Survey of respiratory sounds in
infants. Archives of disease in childhood, 84(1), 3539.
White, J. H. (2008). Vitamin D signaling,
infectious diseases, and regulation of innate
immunity. Infection and immunity, 76(9), 38373843.
Raiten, D. J., & Picciano, M. F. (2004). Vitamin D
and health in the 21st century: bone and beyond.
Executive summary. The American journal of
clinical nutrition, 80(6), 1673S-1677S.
Green, L. A. (2008). Rickets and Hypervitaminosis
D. Nelson text book of pediatrics.
Holick, M. F. (2006). Resurrection of vitamin D
deficiency and rickets. The Journal of clinical
investigation, 116(8), 2062-2072.
Camargo, C. A., Ingham, T., Wickens, K.,
Thadhani, R., Silvers, K. M., Epton, M. J., ... &
New Zealand Asthma and Allergy Cohort Study
Group. (2011). Cord-blood 25-hydroxyvitamin D
levels and risk of respiratory infection, wheezing,
and asthma. Pediatrics, 127(1), e180-e187.
Wayse, V., Yousafzai, A., Mogale, K., & Filteau,
S. (2004). Association of subclinical vitamin D
deficiency with severe acute lower respiratory
infection in Indian children under 5 y. European
journal of clinical nutrition, 58(4), 563-567.
Camargo Jr, C. A., Rifas-Shiman, S. L., Litonjua,
A. A., Rich-Edwards, J. W., Weiss, S. T., Gold, D.
R., ... & Gillman, M. W. (2007). Maternal intake of
vitamin D during pregnancy and risk of recurrent
wheeze in children at 3 y of age. The American
journal of clinical nutrition, 85(3), 788-795.
Linday, L. A., Tapia-Mendoza, J., Shindledecker,
R. D., & Dolitsky, J. N. (2004). Effect of daily cod
liver oil and a multivitamin-mineral supplement
with selenium on upper respiratory tract pediatric
visits by young, inner-city, Latino children:
randomized pediatric sites. Annals of Otology,
Rhinology & Laryngology, 113(11), 891-901.
Urashima, M., Segawa, T., Okazaki, M., Kurihara,
M., Wada, Y., & Ida, H. (2010). Randomized trial
of vitamin D supplementation to prevent seasonal
influenza A in schoolchildren. The American
journal of clinical nutrition, 91(5), 1255-1260.

15. Heymann, P. W., Carper, H. T., Murphy, D. D.,
Platts-Mills, T. A., Patrie, J., McLaughlin, A. P., ...
& Chamberlain, R. (2004). Viral infections in
relation to age, atopy, and season of admission
among children hospitalized for wheezing. Journal
of allergy and clinical immunology, 114(2), 239247.
16. Carroll, K. N., Wu, P., Gebretsadik, T., Griffin, M.
R., Dupont, W. D., Mitchel, E. F., & Hartert, T. V.
(2009). The severity-dependent relationship of
infant bronchiolitis on the risk and morbidity of
early childhood asthma. Journal of Allergy and
Clinical Immunology, 123(5), 1055-1061.
17. Mansbach, J. M., & Camargo, C. A. (2008).
Bronchiolitis: lingering questions about its
definition and the potential role of vitamin
D. Pediatrics, 122(1), 177-179.
18. Poon, A. H., Laprise, C., Lemire, M., Montpetit,
A., Sinnett, D., Schurr, E., & Hudson, T. J. (2004).
Association of vitamin D receptor genetic variants
with susceptibility to asthma and atopy. American
journal of respiratory and critical care
medicine, 170(9), 967-973.
19. Raby, B. A., Lazarus, R., Silverman, E. K., Lake,
S., Lange, C., Wjst, M., & Weiss, S. T. (2004).
Association of vitamin D receptor gene
polymorphisms with childhood and adult
asthma. American journal of respiratory and
critical care medicine, 170(10), 1057-1065.
20. Burns, J. S., Dockery, D. W., & Speizer, F. E.
(2006, April). Low levels of dietary vitamin D
intake and pulmonary function in adolescents.
In Proc Am Thoracic Soc (Vol. 3, p. A526).
21. Black, P. N., & Scragg, R. (2005). Relationship
between serum 25-hydroxyvitamin d and
pulmonary function in the third national health and
nutrition examination survey. Chest, 128(6), 37923798.
22. Devereux, G., Litonjua, A. A., Turner, S. W.,
Craig, L. C., McNeill, G., Martindale, S., ... &
Weiss, S. T. (2007). Maternal vitamin D intake
during
pregnancy
and
early
childhood
wheezing. The American journal of clinical
nutrition, 85(3), 853-859.
23. Litonjua, A. A., & Weiss, S. T. (2007). Is vitamin
D deficiency to blame for the asthma
epidemic?. Journal of Allergy and Clinical
Immunology, 120(5), 1031-1035.
24. Chiba, Y., & Misawa, M. (2004). The role of
RhoA-mediated Ca2+ sensitization of bronchial
smooth
muscle
contraction
in
airway
hyperresponsiveness. Journal of smooth muscle
research, 40(4, 5), 155-167.
25. Lee, C. G., Link, H., Baluk, P., Homer, R. J.,
Chapoval, S., Bhandari, V., ... & Elias, J. A.
(2004). Vascular endothelial growth factor (VEGF)
induces remodeling and enhances TH 2-mediated
sensitization and inflammation in the lung. Nature
medicine, 10(10), 1095-1103.

© 2021 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates

383

Rania.M. Altaib et al.; Saudi J Med, Nov, 2021; 6(11): 379-384

26. Broxmeyer, H. E., Cooper, S., Kohli, L., Hangoc,
G., Lee, Y., Mantel, C., ... & Kim, C. H. (2003).
Transgenic expression of stromal cell-derived
factor-1/CXC chemokine ligand 12 enhances
myeloid progenitor cell survival/antiapoptosis in
vitro in response to growth factor withdrawal and
enhances myelopoiesis in vivo. The Journal of
Immunology, 170(1), 421-429.
27. Osman, N. S., Mohammad, H. A., Metwalley, K.
A., Embaby, M., & El Melegy, T. T. (2019).
Vitamin D level in preschool children with
recurrent wheezy chest, and its relation to the
severity of the wheezing episodes. Egyptian
Journal of Pediatric Allergy and Immunology
(The), 17(1), 21-29.
28. Turkeli, A., Ayaz, O., Uncu, A., Özhan, B., Bas, V.
N., Tufan, A. K., ... & Yuksel, H. (2016). Effects of
vitamin D levels on asthma control and severity in
pre-school children.
29. Abd El-Menem, M. T., Abd Al-Aziz, M. M., ElGuindy, W. M., & El Banna, N. A. (2013). The
frequency of vitamin D deficiency among
asthmatic Egyptian children. Egyptian Journal of
Pediatric Allergy and Immunology (The), 11(2),
69-74.
30. Weisberg, P., Scanlon, K. S., Li, R., & Cogswell,
M. E. (2004). Nutritional rickets among children in
the United States: review of cases reported between
1986 and 2003. The American journal of clinical
nutrition, 80(6), 1697S-1705S.
31. Haider, N., Nagi, A. G., & Khan, K. M. A. (2010).
Frequency of nutritional rickets in children
admitted with severe pneumonia. JPMA. The
Journal of the Pakistan Medical Association, 60(9),
729.
32. Ward, L. M., Gaboury, I., Ladhani, M., & Zlotkin,
S. (2007). Vitamin D–deficiency rickets among
children in Canada. Cmaj, 177(2), 161-166.
33. Khattak, A. A., Rehman, G., Shah, F. U., & Khan,
M. K. (2004). Study of rickets in admitted patients
at LRH, Peshawar. Journal of Postgraduate
Medical Institute (Peshawar-Pakistan), 18(1).
34. Kuiper, S., Muris, J. W., Dompeling, E., Kester, A.
D., Wesseling, G., Knottnerus, J. A., & van
Schayck, C. P. (2007). Interactive effect of family
history and environmental factors on respiratory
tract–related morbidity in infancy. Journal of
allergy and clinical immunology, 120(2), 388-395.
35. Linneberg, A., Simonsen, J. B., Petersen, J.,
Stensballe, L. G., & Benn, C. S. (2006).

36.

37.

38.

39.

40.

41.

42.

43.

44.

Differential effects of risk factors on infant wheeze
and atopic dermatitis emphasize a different
etiology. Journal of Allergy and Clinical
Immunology, 117(1), 184-189.
Bozaykut, A., Paketci, A., Sezer, R. G., & Paketci,
C. (2013). Evaluation of risk factors for recurrent
wheezing episodes. Journal of clinical medicine
research, 5(5), 395.
Robinson, P. D., Högler, W., Craig, M. E., Verge,
C. F., Walker, J. L., Piper, A. C., ... & Ambler, G.
R. (2006). The re-emerging burden of rickets: a
decade of experience from Sydney. Archives of
Disease in Childhood, 91(7), 564-568.
Huffaker, M. F., & Phipatanakul, W. (2014).
Utility of the Asthma Predictive Index in predicting
childhood asthma and identifying diseasemodifying interventions. Annals of allergy, asthma
& immunology: official publication of the
American College of Allergy, Asthma, &
Immunology, 112(3), 188.
Juhn, Y. J., Weaver, A., Katusic, S., & Yunginger,
J. (2005). Mode of delivery at birth and
development of asthma: a population-based cohort
study. Journal
of
Allergy
and
Clinical
Immunology, 116(3), 510-516.
Karaman, Z., Uguz, A., & Uzuner, N. (1999). Risk
factors
in
wheezing
infants. Pediatrics
international, 41(2), 147-150.
Arshad, S. H., Kurukulaaratchy, R. J., Fenn, M., &
Matthews, S. (2005). Early life risk factors for
current
wheeze,
asthma,
and
bronchial
hyperresponsiveness
at
10
years
of
age. Chest, 127(2), 502-508.
Melen, E., Kere, J., Pershagen, G., Svartengren,
M., & Wickman, M. (2004). Influence of male sex
and parental allergic disease on childhood
wheezing: role of interactions. Clinical &
Experimental Allergy, 34(6), 839-844.
Brugge, D., Rice, P. W., Terry, P., Howard, L., &
Best, J. (2001). Housing conditions and respiratory
health in a Boston public housing community. New
Solutions: A Journal of Environmental and
Occupational Health Policy, 11(2), 149-164.
Stenberg Hammar, K., Hedlin, G., Konradsen, J.
R., Nordlund, B., Kull, I., Giske, C. G., & Melén,
E. (2014). Subnormal levels of vitamin D are
associated with acute wheeze in young
children. Acta Paediatrica, 103(8), 856-861.

© 2021 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates

384

