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Abstract

Background: Asthma is a chronic disease that impacts children’s physical, social and emotional health. Over the past few 
decades, vitamin D deficiency and insufficiency have increased in the general population and have been associated with 
respiratory illnesses including asthma. This study compared blood vitamin D levels in asthmatic and non-asthmatic children 
to investigate if vitamin D insufficiency is linked to different asthma subtypes. 
Methods and Materials: This cross-sectional study was conducted department of paediatrics of Bangabandhu Sheikh Mujib 
Medical University from october 2020 to october 2021. Based on predetermined inclusion and exclusion criteria, 60 newly 
diagnosed children with asthma between the ages of 8 and 18 were enrolled as case. Age and sex matched 30 non-asthmatic 
children were taken as control. All children’s serum 25(OH)D levels were estimated, and the results between the two groups 
were compared. In children with asthma, the relationship between vitamin D levels and certain clinical forms of asthma was 
investigated. 
Results: Asthmatic and non-asthmatic children had mean ages of 11.32±2.007 and 11.07±1.938, respectively. In the asthma 
group, 26.7% had intermittent asthma, 30.0% had mild asthma, 28.3% had moderate asthma, and 15.0% had severe asthma. 
Among them, 23.3% were vitamin D deficient, 53.3% were vitamin D insufficient, and 23.3% were vitamin D sufficient. In the 
group without asthma, 13.3% had vitamin D deficiency and 40.0% had vitamin D insufficiency. 46.7% possessed a sufficient 
amount. Vitamin D levels were substantially lower in asthmatic children than in non-asthmatic children (24.77.1 vs. 35.97.6). 
Serum vitamin D levels had no effect on the various clinical categories of asthma. 
Conclusion: Children with asthma significantly lower mean serum vitamin D levels when compared with their counterparts 
without asthma.
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Abbreviations: BSMMU: Bangabandhu Sheikh Mujib 
Medical University; UVB: Ultraviolet B; VDBPs: Vitamin D 
Binding Proteins; VDR: Vitamin D Receptor; DCs: Dendritic 
Cells; CMIA: Chemiluminescence Microparticle Immunoassay. 

Introduction 

Asthma is a chronic inflammatory airway disorder. Acute 
attack of these episodes is not same for everyone and can 
range in intensity and frequency. These episodes are linked to 
varying degrees of airflow restriction, which typically resolve 
on their own or with therapy. The involvement of genetic and 
environmental variables, as well as the activation of cells in 
the innate and adaptive immune systems, leads to the major 
pathologic alterations seen in asthma [1]. 

As a significant global public health issue, around 339 
million people are thought to have asthma globally and 
another 100 million will be impacted by 2025 [2]. The 
prevalence of asthma in school-aged children varied greatly 
throughout Southeast Asia, including China (1-2.4%), Hong 
Kong (7.2-8%), Indonesia (2.3-8.2%), Malaysia (13.8%), and 
India (7.2%) [3]. In Bangladesh, 7.4 percent of all children 
(under 15 years of age) and 7 million people (5.2% of the 
population) currently have asthma [4] (defined as at least 
three attacks in the previous 12 months). 

More than 90% of asthma patients in Bangladesh do not 
receive current therapy [5]. Asthma control is not optimal 
in majority due to improper application of treatment 
recommendations [6]. This can result in episodes of 
exacerbation and irreversible airway remodeling that makes 
asthma treatment less effective. Asthma is thought to be 
responsible for between 250,000 to 345,000 annual deaths 
worldwide, or over 1000 per day [7]. 

Asthma imposes burden on healthcare systems and 
society which in turn responsible for economic losses and 
barriers to implementing guidelines [8]. Consequently, 
innovative, practical approaches must be designed and 
evaluated to ensure asthma patients best possible care [9]. 
One such area of potential research is the role of vitamin D in 
asthma control. 

Vitamin D deficiency is a significant risk factor for several 
chronic diseases, including asthma [10-13]. Low vitamin D 
levels may reduce the efficacy of steroid by loss of synergistic 
action on p38 MAPK [14], promotes inflammation, and 
its supplementation may halt this inflammatory process 
[1,13,15-18].

Several studies have identified a link between vitamin 
D deficiency and poor outcome of lung function in a patient 
with asthma [18-20]. Even low maternal vitamin D intake 

during pregnancy leads to an increased possibility of 
wheezing in children [20,21]. A Costa Rican study reported 
that vitamin D level was inversely related to asthma severity 
[22]. Another study showed that 48% of children with 
asthma, atopic dermatitis, and food allergy had insufficient 
vitamin D levels and its supplementation reduces the rate of 
asthma exacerbation [23]. 

Vitamin D is a fat-soluble vitamin obtained from skin 
exposure to ultraviolet B (UVB) light or dietary intake 
[13,24]. It is metabolized in the liver to 25-hydroxy-vitamin 
D [25(OH)D] [10]. Different gene polymorphisms of vitamin 
D receptor (VDR) and vitamin D binding proteins (VDBPs) 
were linked to increased susceptibility to asthma [25]. 
The activation of the vitamin D receptor (VDR) has an 
immunomodulatory effect on an immune cells including 
dendritic cells (DCs), macrophages, B and T lymphocytes 
and structural cells in the airways, preventing airway hyper-
responsiveness [1,16,17,26-28].

Vitamin D is also essential in reducing the risk for 
respiratory infections, which is a major triggering factor for 
asthma [29,30].

There is a lack of data on serum vitamin D levels in 
Bangladeshi children with asthma. So, this study aimed to 
assess serum vitamin D levels in children with asthma and 
the association between vitamin D and different clinical 
categories of asthma. 

Methods

It was a cross-sectional study that took place in the 
Department of Paediatrics at Bangabandhu Sheikh Mujib 
Medical University (BSMMU), Dhaka, from October 2020 to 
October 2021. 

This study includes 60 newly diagnosed asthmatic 
children aged 8–18 year as per GINA guideline as case. Thirty 
(30) age and sex matched non-asthmatic children was included 
as control group in this study. Children who got vitamin D 
supplements in last three months and had any medications in 
the last 1year that affect vitamin D levels (e.g, systemic steroid, 
phenytoin, carbamazepine, cyclophosphamide, cotrimazole, 
rifampicin, nfidipines, diuretics) were excluded from the study. 
Children with chronic musculoskeletal or endocrine disorder 
or having known renal, liver or intestinal disease were also 
excluded from the study.

Informed written consent was taken from the parents 
or guardians and IRB clearance was taken from institutional 
review board before conducting the study. Data were 
collected in predesigned collecting sheet. Information 
on socio-demographic history, asthma symptoms, atopy, 
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vitamin D supplementation, pharmacological history, and 
the characteristics of vitamin D deficiency disease had taken. 
In each case, a complete clinical examination was performed, 
paying particular attention to any clinical indications of 
vitamin D insufficiency or asthma. All asthmatic children 
underwent the bronchodilator reversibility test using a peak 
flow meter. Spirometry could not be done due to COVID 
situation. Patient got asthma treatment as per standard 
protocol according to the disease severity after diagnosis 
was made.

Using a disposable syringe and all necessary aseptic 
measures, 2 ml of free flow venous blood was collected from 
the antecubital vein. Within 30-120 minutes of collection, 
serum was separated by centrifugation (5 min, 3000 rpm). The 

Department of Biochemistry and Molecular Biology, BSMMU, 
used the Chemiluminescence Microparticle Immunoassay 
(CMIA) approach with the analyzer Architect Abott, Ci 4100, 
USA2012 to measure serum vitamin D (25 hydroxy vitaminD). 
SPSS 26.0 was used to perform all statistical computations. 
For qualitative data, the Chi-square test was utilized and for 
quantitative data, the unpaired student t-test was applied. P 
values lower than 0.05 were regarded as significant.

Results 

The mean age of both groups was similar. Males were 
predominant. The difference in age, gender, and residence 
was not statistically significant (p>0.05) between the two 
groups (Table 1). 

Demographic Characteristics
Asthmatic Children (n=60) Non-Asthmatic Child (n=30)

P value
n % n %

Age (Mean±SD) 11.32±2.007 11.07±1.938
a0.579ns

Range (min-max) 8.0-18.0 8.0-17.0
Sex

Male 43 72 19 63
b0.421ns

Female 17 28 11 37
Residence

Rural 39 65 18 60
b0.643ns

Urban 21 35 12 40
ns= not significant aP value reached from unpaired t-test bP value reached from chi-square test 
Table 1: Demographic Characteristics of the Asthmatic and Non-Asthmatic Children (N=90).

Types of Asthma Number of Patients Percentage
Intermittent 16 26.70%

Mild persistent 18 30.00%
Moderate persistent 17 28.30%

Severe persistent 9 15.00%
Table 2: Types of Asthma in Asthmatic Children (n=60). 

The majority (30.0%) of asthmatic children were 
suffering from mild persistent asthma and 28.3% had 
moderate persistent asthma, 26.7% had intermittent asthma. 
Only 15% had severe persistent asthma (Table 2). 

Asthmatic Children (n=60) Non-Asthmatic Child (n=30)
P value

(Mean ±SD) (Mean ±SD)
Weight (kg) 31.88± 6.54 31.72±6.65 0.910ns

Height (cm) 134.9±14.5 136±14.8 0.618ns

BMI (kg/m2) 17.4±1.7 17.1±1.6 0.360ns

ns= not significant 
P-value reached from unpaired t-test 
Table 3: Comparison of Weight, Height, and BMI among Asthmatic and Non-Asthmatic Children. 

The mean weight of asthmatic and non asthmatic 
children was 31.88±6.54 kg and 31.72±6.65 kg, respectively. 
The mean height of asthmatic and non-asthmatic children 

was 134.9±14.5 cm and 136±14.8 cm, respectively. The mean 
BMI of asthmatic and non-asthmatic were 17.4±1.7 kg/
m2 and 17.1±1.86 kg/m2, respectively. The children’s mean 

https://medwinpublishers.com/CPRJ


Clinical Pathology & Research Journal
4

Yesmin S, Mosleh T, et al.. Serum Vitamin D Level in Asthmatic Children and its Impact on Asthma 
Severity at a Tertiary Care Hospital in Bangladesh. Clin Pathol 2024, 8(1): 000192.

Copyright©  Yesmin S, Mosleh T, et al.

weight, height, and BMI were comparable, and there was no 
statistically significant difference (p>0.05) between the two 
groups (Table 3).

In the majority (53.3%) of the children with asthma, 
vitamin D level was insufficient (20-30 ng/ml). On the 

other hand, vitamin D level was sufficient (>30 ng/ml) in 
the majority (46.7%) of non-asthmatic children. The mean 
vitamin D level was found 24.7±7.1 ng/ml and 35.9±7.6 ng/
ml in asthmatic and non-asthmatic groups, respectively. The 
difference was statistically significant (p<0.05) between the 
two groups (Table 4). 

Vitamin D Level (ng/ml)
Asthmatic Children (n=60) Non-Asthmatic Child (n=30) P 

valuen % n %
Deficiency (<20 ng/ml) 14 23.3 4 13.3

Insufficient (20-<30 ng/ml) 32 53.3 12 40
Sufficient (30-100 ng/ml) 14 23.3 14 46.7

Mean±SD 24.7±7.1 35.9±7.6
0.000s

Range (min-max) 13.3-43.2 23.0-54.1
s= significant 
P-value reached from unpaired t-test 
Table 4: Comparison of Serum Vitamin D level between Asthmatic and Non-Asthmatic Children (N=90).

The mean serum vitamin D level was 20.32 ± 6.19 ng/
ml in severe persistent asthma. In other types of asthma, the 

mean serum vitamin D level was 25.46 ± 6.71 ng/ml which 
was not statistically significant (P=0.390) (Figure 1). 

Figure 1: Mean Serum Vitamin D Level in Different Clinical by Types of Asthma. 

Figure 2: Simple Box Plot of Serum Vitamin D by Type of Asthma. 
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The minimum value of serum vitamin D level was 13 ng/
ml and the maximum value was 43 ng/ml among asthmatic 
children. The median value of serum vitamin D lies between 
20-30 ng/ ml in each clinical type of asthma (Figure 2).

Different types of asthma are not affected by serum 
vitamin D levels. The chi-square test was not statistically 
significant (Table 5). 

Types of asthma
Category of Vitamin D

P valueDeficiency (n=15) Insufficient (n=35) Sufficient (n=10)
n % n % n %

Intermittent 4 26.7 8 22.9 4 40
Mild persistent 4 26.7 12 34.3 2 20

Moderate persistent 3 20 11 31.4 3 30 0.671
Severe persistent 4 26.7 4 11.4 1 10

s= significant 
P-value reached from chi-square test 
Table 5: Comparison of Serum Vitamin D in Different Clinical Types of Asthma among Asthmatic Children (n=60).

 Discussion

In children, bronchial asthma is a prevalent respiratory 
disorder. Vitamin D is a fat-soluble nutrient and steroid 
hormone with traditional functions such as enhancing calcium 
absorption and preserving bone health. Recent research has 
shown that cardiovascular disease, inflammation, infectious 
diseases, multiple sclerosis, impaired physical functioning, 
and allergic diseases are inversely related to vitamin D 
concentration [31,32]. 

Epidemiologic data in most of the reported studies 
suggest that low vitamin D levels (defined as serum 25-
OH vitamin D level <20ng/ml) in children with asthma are 
associated with more symptoms, exacerbations, decreased 
lung function, increased medication use, and severe disease 
[33]. This study was intended to know the serum vitamin 
D level in asthmatic children and the association between 
serum vitamin D levels with different clinical types of asthma. 

This study showed that the difference in age, gender, 
and residence between asthmatic and non-asthmatic 
children was not statistically significant (p>0.05). A similar 
observation was found by many other studies [34-36]. 

In this study, the mean weight of asthmatic and non-
asthmatic was 31.88± 6.54 kg and 31.72±6.65 kg, respectively. 
The mean height of asthmatic and non-asthmatic was 
134.9±14.5 cm and 136±14.8 cm, respectively. The analysis 
of mean BMI asthmatic and nonasthmatic were 17.4±1.7 kg/
m2 and 17.1±1.86 kg/m2, respectively. The children’s mean 
weight, height, and BMI were comparable, and there was no 
statistically significant difference (p>0.05) between the two 
groups. A renowned study found the mean BMI was 16.1±2.0 
kg/m2 in the asthma group and 16.1±1.5 kg/m2 in the without 
asthma group. The difference was not statistically significant 

(p>0.05) between the two groups [34]. A study observed that 
the mean BMI was found 16.93±2.60 kg/m2 in the without 
asthma group and 17.36±3.93 kg/m2 in the asthma group. 
The difference was not statistically significant (p>0.05) 
between the two groups [35]. In another study, they also 
observed no significant difference in height, weight, and BMI 
among asthmatic and non-asthmatic children [37], which is 
similar to the current study. 

In this study, 73.3% of patients were vitamin D 
deficient/insufficient (21% were deficient with vitamin D 
levels <20 ng/ml and 52.2% were in the insufficient range 
with levels between 2030 ng/ml) which is similar to the 
prevalence of vitamin D deficiency in the general population 
[38]. Prevalence of vitamin D deficiency in a study done 
in Thailand reported that 64% were vitamin D deficient/
insufficient, which is similar to the present study [39]. 

This study showed 13.3% deficiency and 40% 
insufficiency of serum vitamin D among nonasthmatic 
children, almost similar to a study held in Turkey [40]. 
High prevalence rates of vitamin D deficiency/insufficiency 
are reported in otherwise healthy infants, children, and 
adolescents from diverse countries around the world, 
including Southeast Asia [41-43]. This may be due to 
behavioural factors, such as decreased time spent outdoors 
and lower vitamin D intake in the diet, use of sunscreen, and 
intrinsic factors such as skin melanin content and decreased 
cutaneous destruction of vitamin D3 [44]. 

The current study showed that 23.3% were deficient, 
and 53.3% had insufficient serum vitamin D among 
asthmatic children. A Turkish study reported 29.4% 
deficiency and 67.0% insufficient among children with 
asthma. The mean serum vitamin D level was found 
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24.7±7.1 ng/ml and 35.9±7.6 ng/ml in asthmatic and 
non-asthmatic children. The difference was statistically 
significant (p<0.05) between the two groups [40]. The 
mean (SD) serum vitamin D level in this study was similar 
to the study held in Thailand and in Iran [39,45]. The mean 
serum vitamin D level of the children with asthma was 
marginally but significantly lower than their age and sex-
matched counterparts without asthma. This is similar to 
reports of other previous studies [34,35,36,40,45]. These 
lower values could be thought to be due to less outdoor time 
and exposure to sunlight to prevent exposure to allergens 
with consequent lower vitamin D production, or poor 
intake of vitamin D-rich feeds because of fear of allergies. 
Children with asthma may utilize more vitamin D because 
of its immunoregulatory and anti-inflammatory effects in 
the immune system leading to lower serum levels. This 
cross-sectional study does not explain the reason for the 
lower mean serum vitamin D levels in asthmatic children 
Population-based longitudinal studies will be needed to 
ascertain the cause and effect of these lower serum vitamin 
D levels on childhood asthma.

This study found no significant difference between the 
concentration of vitamin D in the serum and the clinical types 
of asthma. This is similar to a study that demonstrated no 
relationship between the severity of childhood asthma and 
serum vitamin D levels [45]. This contemplates that Vitamin 
D deficiency may be associated with an increased incidence 
of childhood asthma, but its precise role in the severity 
of asthma is still obscure. Another study concluded that 
Vitamin D deficiency was not associated with asthma control 
in Indian children [46,47]. Many studies also supported 
current study findings [34,39,45,48]. 

However, a study reported correlations between serum 
vitamin D levels and asthma severity, control, and frequency 
of exacerbations [40]. This disparity may be because most of 
the children in this present study had mild diseases. The lack 
of association between vitamin D and different clinical types 
of asthma in this study signifies that vitamin D most probably 
plays a role in the case of its insufficiency or deficiency. This 
may imply that vitamin D supplementation may not be 
expected to benefit children with asthma who have normal 
serum vitamin D concentrations.

Conclusion

Serum vitamin D level were significantly lower among 
children with asthma shen compaired to their age and sex 
matched control. Different clinical categories of asthma were 
not affected by serum vitamin D levels.

•	 Limitations
	Small sampled, single center study.

	Here dietary intake of vitamin D was not assessed.
	Serum vitamin D was tested once due to lack of financial 

aid.
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