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Introduction 

In children all over the world, bronchial asthma is among the chief reasons of mortality and is still the most prevalent 

childhood chronic condition [1]. Over than 300 million individuals globally are highly effected by asthma, making it a 

significant and quickly growing health burden in both industrialized and developing nations [2]. The equatorial 

industrialized nations with the high incidence include the United Kingdom, New Zealand, and Australia [3]. In several 

Western nations, the incidence of asthma and allergic reactions has risen to alarmingly high rates, influencing larger than 

one third of children across the globe [4-6]. 

 

Similarly patterns have lately been noted in the Asia-Pacific region [7, 8] as well as the nations of the Arabian Gulf [9]. 

Over than 2 million individuals in Saudi Arabia suffer from asthma, among the most common chronic conditions [10]. 

Kuwait (16.8%) [11], United Arab Emirates (13.6%)  [12] and Saudi Arabia (26.5%) [13] appear to have identical 

asthmatic incidence rates to Westerners or industrialized nations.  

 

Recently research indicates that vitamin D deficiencies could also potentially lead to allergens phenotypes, despite the 

fact that positive atopic condition [14, 15], exposures and sensitization to environmental allergens, and/or family 

members background of allergic condition [16, 17] are well identified risk factors linked to the formation of asthma. 
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Background: Epidemiological researches indicate a connection between a deficiency of 
vitamin D in children and the subsequent onset of asthma. Objective of the study: This 
survey's objective was to evaluate the serum vitamin D contents of asthmatic kids and 
contrast them with normal, non-asthmatic controls. Methods: Children from Damietta 
General Hospital's Pediatric out patients and pediatric department were enrolled between 
December 2020 to July 2022: (n = 500) for the asthma attack group and (n = 500) for the 
normal control group. A physician identified asthma in each of the kids, who were all younger 
than 16 years old. A survey on demography, child feeding practices, and vitamin D 
consumption were taken in the history from the parents of every child. Tests on the serum 
levels of calcium, alkaline phosphatases, magnesium, vitamin D (25-hydroxyvitamin D), 
creatinine, phosphate and parathyroid hormones were done. Participants were considered 
inadequate if their serum vitamin D concentration becomes less than 20 
ng/ml. Results: Asthma patients exhibited considerably lower serum vitamin D values than 
children without asthma (p< 0.001), and 70.2% of all asthma sufferers were vitamin D 
deficient. When compared to normal control group, children with asthma had 
considerably higher incidences of intermediate (42.6 vs. 26.4%) and severe (27.6 vs. 12.8%) 
vitamin D insufficiency (p< 0.001). Asthma patients had extremely high rates of positive 
family history of asthma (33.4%, p = 0.008) and vitamin D deficiencies (35.6%, p = 0.004). 
Children with asthma also had low amounts of phosphate (p< 0.001) as well as lower 
concentration of magnesium (p = 0.001), but increased rates of IgE (p< 0.001) and serum 
alkaline phosphatases (p< 0.001). The bulk of asthmatic kids engaged in less physical 
activities (71.2%, p< 0.001) and were exposed to less sunlight (67%, p = 0.007). In this cohort, 
vitamin D shortage was the best indicator of asthma (OR 4.93; 95% CI 2.52-8.74, 
p< 0.001). Conclusions: Comparing asthmatic children to healthy kids, the present survey 
discovered that the bulk of asthmatic children were vitamin D deficient. Vitamin D 
insufficiency was the predictive factor of asthma. 
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Vitamin D controls cellular proliferations and is a powerful immune system regulator [18-20]. There seems to be a global 

pandemic of vitamin D insufficiency, according to epidemiological data [21], and children's asthma is getting worse and 

occurring more frequently when vitamin D levels are low [22-24]. 

 

Around the globe, vitamin D shortage is still a serious health issue, especially in Africa and the Middle East [25] (Oman 

[26] Qatar [27], and the Indian subcontinent [28]). The main causes of vitamin D inadequacy have been identified as 

extended nursing without vitamin D supplementations, maternal vitamin D insufficiency, poor food, and insufficient 

sunlight exposures [29]. The case-control method was used in this article to evaluate for any relationship between 

vitamin D shortage and the increase of allergic disease (asthma) in youngsters in addition to see if there were disparities 

in serum vitamin D concentrations between asthmatic and normal, healthy children. 

 

Patients and Methods 

Study design and duration 

A case-control design survey was performed in Damietta General Hospital between December 2020 and July 2022. 

 

Study Population 

Inclusion criteria 

a- Patients group:  

For this survey, 677 youngsters in overall were enrolled. A straightforward random selection process was used to choose 

500 kids under the age of sixteen suffering from asthma and attended at Damietta General Hospital’s paediatric out 

patients and pediatric department. 

b- Control group: 

From Damietta General Hospital’s Pediatric out patients and pediatric department, 500 healthy children  were chosen. A 

random selection of healthy kids who attended to Damietta General Hospital for chronic or acute illnesses other than 

asthmatic or respiratory illnesses makes up the control cohort. At the period of the research, they were normal, had no 

asthma, and weren't on any medications and under 16, these group of children serve as controls. To provide a 

representative group, the controlled individuals were chosen in a way that matched the gender, ethnicity and age of the 

children. 

 

Exclusion criteria 

Participants were considered inadequate if their serum vitamin D values becomes less than 20 ng/ml (indicates vitamin D 

deficiency) or aged more than 16 years old. Children whose parents refused to participate or didn’t sign in the informed 

consent were excluded from the study.  

 

History and Examination  

Full history taking was done including demographic data, family history, allergic history and nutritional history including 

(breast feeding and formula feeding). 

Full Examination was done including anthropometric measurements as weight, length and body mass index. The body 

mass index (BMI) for children was measured by  the weight (kilograms) divided by the squares of the height (meters), 

with 1 kg removed from calculations for clothes.  

 

Investigations 

One thousand randomly chosen children (500 patients and 500 controls) attending the Damietta General Hospital's 

pediatric out and pediatric department were subjected for investigation. Each individual had the standard procedure 

through complete medical history was taken, complete physical assessment, and the required lab testing, such as 

differentiated cell counts, serum IgE assessments, and pulmonary function test chest X-rays ray and skin prick. 

 

Ethical considerations 

The research was performed in conformity with the Statement of Helsinki's ethical guidelines from 1964. All children 

parents gave their written consent. 

 

Blood sampling and evaluation of vitamin D levels 

A venous blood samples were gathered by a skilled lab technician, and the serum was isolated and kept at -70°C pending 

examination. A commercially available kit was used to quantify the vitamin D metabolite 25-hydroxyvitamin D 

[25(OH)D] in serum (DiaSorin, Saluggia, Italy). Subsequently, using a competitively binding radio immun assay 

approach, the handled samples were evaluated. Four classifications were used to group the participants: There are four 

levels of deficiency in vitamin D: severe (25(OH)D <10 ng/ml), moderate (25(OH)D 10–19 ng/ml), mild (25(OH)D 20–

29 ng/ml), and normal/optimal (around 30-80 ng/ml) [30]. Vitamin D levels were classified as inadequate if 25(OH)D 

was less than 20 ng/ml, insufficient if it was between 20 and 29 ng/ml, and sufficient if it was greater than 30 ng/ml in 

accordance with guidelines of other research [30-34]. To show the inadequate and insufficient vitamin D contents, this 

categorization was marked in figure 1. As stated earlier, the serum was also used to assess the concentrations of calcium, 

phosphorous, creatinine, magnesium, alkaline phosphatase, and parathyroid hormones as standard biochemical markers. 

Serum was tested for total and allergen-specific IgE concentrations. 
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Fig (1): Vitamin D serum levels concentration in asthmatic children. Concentration of vitamin D: deficient <20 ng/ml, 

insufficient: from 20 ng/ml to 29 ng/ml, and sufficient >30 ng/ml. 

 

Statistical Analyses 

The Mann-Whitney analysis was applied to non-parametric statistics, and the Student's t test was employed to establish 

the significance level between two continuous parameters. To check for variations in the percentages of categorical data 

between two groups or more, the χ
2
 analysis was used. The relevance of factors associated (determinants) for asthma was 

ranked using multivariate logistic regression modeling utilizing the forward inclusions and backwards deletion approach 

to examine the connection between independent and dependent parameters and to correct for possible confounders. 

Statistically significant difference was set if p<0.05. 

 

Results 

Table 1 shows the details of the study participants. The two research categories had a similar average age and a split 

between males and females. Nearly half (43%) of the asthmatic kids were under the age of five. Comparing asthmatics 

and control children, there were significant differences in maternal education (p< 0.001), maternal employment 

(p< 0.01), and the number of individuals who lived at home (p = 0.012). Families of asthmatic children had a 

considerably higher consanguinity rate (39.4%) in comparison to parents of non-asthmatic normal subjects (30.6%) (p = 

0.002). 

 

Table (1): Demographical traits of the asthmatics and controls under study 

Study variables Parameters Patients group 

(n = 500) 

Control group (n = 

500) 

p-value 

Age classification <5 years 215 (43) 194 (38.8) 0.148 

5–10 years 136 (27.2) 129 (25.8) 

11–16 years 149 (29.8) 177 (35.4) 

Gender Males 268 (53.6) 277 (55.4) 0.234 

Females 232 (46.4) 223 (44.6) 

Father's education University 174 (34.8) 121 (24.2) <0.001 

Secondary 148 (29.6) 178 (35.6) 

Intermediate 100 (20) 81 (16.2) 

Primary 45 (9) 73 (14.6) 

Illiterate 33 (6.6) 47 (9.4) 

Mother's education University 173 (34.6) 109 (21.8) <0.001 

Secondary 160 (32) 141 (28.2) 

Intermediate 112 (22.4) 167 (33.4) 

Illiterate 55 (11) 83 (16.6) 

Father's occupational 

status 

Government officer 102 (20.4) 139 (27.8) <0.001 

Businessman 140 (28) 185 (37) 

Manual/clerk 39 (7.8) 24 (4.8) 

Sedentary/professional 205 (41) 136 (27.2) 

Not working 14 (2.8) 16 (3.2) 

Mother's 

occupational status 

Housewife 277 (55.4) 316 (63.2) 0.02 

Businesswoman 51 (10.2) 57 (11.4) 

Manual/clerk 47 (9.4) 32 (6.4) 
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Sedentary/professional 125 (25) 95 (19) 

Residence Rural 188 (37.6) 197 (39.4) 0.237 

 Urban 312 (62.4) 303 (60.6) 

Number of family 

members 

>10 106 (21.2) 75 (15) 0.012 

6–10 282 (56.4) 295 (59) 

≤5 112 (22.4) 130 (26) 

Consanguinity Second-degree relatives 61 (12.2) 52 (10.4) 0.002 

First-degree relatives 197 (39.4) 153 (30.6) 

None 242 (48.4) 295 (59) 

 

Table 2 displays the prevalence of vitamin D insufficiency in asthmatic and control groups as well as their evaluation of 

non-dietary variables. 42.6% of asthma sufferers and 26.4% of normal had moderate vitamin D deficiency, whereas 

27.6% of asthma sufferers and 12.8% of normal had severe shortage. Asthma patients had significantly greater levels of 

moderate and severe vitamin D insufficiency than normal children (p< 0.001) (table 2). There was a significant familial 

risk of allergic disease in this cohort of asthma sufferers (p = 0.008), and asthmatic group was more likely to have a 

family history of vitamin D insufficiency than normal children (p = 0.004). Regarding the non-dietary confounding 

factors, asthma sufferers were more likely to be wheat-colored skin tone versus controls (p< 0.001), to engage in less 

physical participation, to receive less sunlight exposure (p = 0.007), and to be obese or overweight than their age-

matched healthy equivalents (p = 0.007). 

 

Table (2): Evaluation of the non-dietary variables and the frequency of vitamin D insufficiency in asthmatic and 

normal controls 

Study variable Parameters Patients group 

(n = 500) 

Control group 

 (n = 500) 

p-value 

Mean age ± SD, years 7.48±4.14 8.12±4.61 0.190 

Vitamin D state Severe deficiency (<10 

ng/ml) 

138 (27.6) 64 (12.8) <0.001 

Moderate deficiency (10–19 

ng/ml) 

213 (42.6) 132 (26.4) 

Mild deficiency (20–29 

ng/ml) 

92 (18.4) 236 (47.2) 

Sufficient (30–80 ng/ml) 57 (11.4) 68 (13.6) 

Familial history of 

asthma 

No 333 (66.6) 357 (71.4) 0.008 

Yes 167 (33.4) 143 (28.6) 

Family history of 

vitamin D deficiency 

No 322 (64.4) 365 (73) 0.004 

Yes 178 (35.6) 135 (27) 

Skin color Brown or black 114 (22.8) 134 (26.8) <0.001 

Wheatish 278 (55.6) 218 (43.6) 

White 108 (21.6) 148 (29.6) 

Physical activities Less physical activity 356 (71.2) 270 (54) <0.001 

Vigorous physical activity 144 (28.8) 230 (46) 

Sunlight exposure No 335 (67) 299 (59.8) 0.007 

Yes 165 (33) 201 (40.2) 

Order in family ≥5
th

 126 (25.2) 134 (26.8) 0.002 

3rd or 4
th
 188 (37.6) 245 (49) 

1st or 2
nd

 186 (37.2) 121 (24.2) 

Body mass index 

(BMI: kg/m
2
) 

Obese (>95th percentile)  33 (6.6) 22 (4.4) 0.007 

Overweight (85–95th 

percentile) 

136 (27.2) 105 (21) 

Normal (<85th percentile) 331 (66.2) 373 (74.6) 

 

The prevalence of blood vit D in asthmatic children is shown in Figure 1; 351/500 (70.2%) of all asthmatic patients 

exhibited vitamin D deficiency, 18.4% exhibited insufficient concentrations (20-30 ng/ml), and only 11.4% had sufficient 

concentrations (>30 ng/ml) (Table 2). 

 

Table 3 describes feeding procedures and breast milk vitamin D supplements in the asthmatic children or healthy group. 

In comparison to 67.3% of asthma sufferers, 81% of normal controls were breastfed for more than 6 months (p< 0.001). 

In comparison to controls, asthmatic children showed a trend toward early starting of formulas (p = 0.049). In between 

two classes, there was no statistically disparity in the quantity (p = 0.672) or frequency (p = 0.323) of vitamin D intake 

throughout breastfeeding. 

 

https://www.karger.com/Article/FullText/323941#T02
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Table (3): Breastfeeding practices and vitamin D supplements in the asthmatic and normal children under study 

Variables Parameters Patient's group 

(n = 500) 

Control group 

(n = 500) 

p-value 

Feeding type     

 Breastfeeding >6 months 349 (69.8) 405 (81) <0.001 

≤6 months 151 (30.2) 95 (19) 

 Formula feeding >6 months 326 (65.2) 345 (69) 0.049 

≤6 months 41 (8.2) 42 (8.4) 

Never 133 (26.6) 113 (22.6) 

Supplementation of vit D 

throughout breastfeeding 

No 274 (54.8) 288 (57.6) 0.672 

Yes 226 (45.2) 212 (42.4) 

Period of vit D supplementation per month 14.8±9.1 13.9±8.6 0.323 

 

Table 4 displays observations of fundamental serum concentrations of vitamin D, minerals, isoforms, and hormones in 

asthma sufferers and normal children. Comparing asthmatic patients to control normal children, asthma sufferers 

exhibited markedly decreased serum levels of vitamin D, phosphorus, and magnesium (p< 0.001, p<0.001 and p = 

0.001 correspondingly). Alkaline phosphatases values in asthmatics' serum was higher than in normal' (p< 0.001), 

indicating accelerated bones resorption. In comparison to controls, asthma sufferers showed considerably higher serum 

IgE levels (p< 0.001). The levels of parathyroid hormones, creatinine, and calcium were comparable between the two 

cohorts. 

 

Table (4): Fundamental serum lab measurements in the asthmatics and controls under study 

Lab variables Patients group 

(n = 500) 

Control group 

(n = 500) 

t-test p-value 

Log10 IgE 1.98±0.6 1.9±0.7 6.258 <0.001 

Parathyroid hormone, mmol/l 43.3±4.2 47.7±5.2 –0.456 0.844 

Creatinine, µmol/l 45.6±12.3 47.3±1.9 –0.769 0.622 

Magnesium, mmol/l 0.88±0.21 0.71±0.22 –4.551 0.001 

Alkaline phosphatase, U/l 266.7±39.3 231.2±35.8 4.622 <0.001 

Phosphorus, mmol/l 1.67±0.4 1.74±0.2 –5.683 <0.001 

Calcium, mmol/l 2.5±0.26 2.5±0.25 0.8198 0.475 

Serum vitamin D, ng/m 18.3±9.0 25.7±8.7 –7.608 <0.001 

 

Table 5 lists factors that can be used as multivariate logistic regression assessment indicators for the emergence of 

asthma among children. The two primary risk factors for asthma among the studied children were lower rates of vitamin 

D (OR 4.93; 95% CI 2.52-8.74; p< 0.001) and little period spent outside (OR 3.24; 95% CI 1.61-5.86; p< 0.001). 

Children with asthma were significantly more likely to have a family history of vitamin D insufficiency (p = 0.011). 

Inherited genetic background of asthma and increased serum IgE are also key indicators of the disease (p< 0.001 and p = 

0.002, respectively). Additional risk parameters included decreased physical activities (p < 0.001), an increased child's 

body mass index (p = 0.003), and paternal consanguineous marriage (p = 0.004). 

 

Table (5): Indicators of asthma in the study participants using multivariate logistic regression modeling 

Parameters OR 95% CI P-value 

Body Mass Index 1.65 1.12–2.26 0.003 

Family deficiency background of vitamin D 1.77 1.26–2.56 0.022 

Parental consanguinity 1.89 1.26–2.73 0.004 

Serum IgE concentration 1.97 1.35–2.95 0.002 

Breastfeeding >6 months 2.37 1.58–4.23 0.001 

Low physical activities 2.48 1.88–3.29 <0.001 

Family background of asthma 2.56 1.29–4.28 <0.001 

Lower durations of outdoor time 3.24 1.61–5.86 <0.001 

Vitamin D deficiency 4.93 2.52–8.74 <0.001 

 

Discussion 

Given that the bulk of asthmatic patients had vitamin D deficiencies or insufficient levels, the current case-control study 

offers epidemiologic evidences in support of the association between vitamin D insufficiency and asthma. Just a small 

number of researches have explicitly assessed the function of vitamin D in asthma to this point. According to the current 

study, 70.2% of the children with asthma had vitamin D deficiency. 

 

According to Bener et al. [35], children had a significant frequency of vitamin D shortage, which got worse as they got 

older. The substantial correlation between vitamin D insufficiency and the likelihood of developing asthma is supported 

by the increased prevalence of vitamin D deficiencies among children. The same percentage of inner-city African-

American kids with asthma in Washington, D.C., according to Freishtat et al. [36], were found to be vitamin D 

deficiency (86%), compared to only 19% of normal children. In contrast to a newly published report in a Costa Rican 
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community, which found that only 28% of participants had an inadequate level of vitamin D, according to the 

current cohort, asthmatic children had a significantly greater incidence of vitamin D insufficiency [33]. These 

epidemiological data complement the current findings and raise the probability that vitamin D deficiency and asthma are 

related. 

 

Lower vitamin D concentrations have been linked to elevated asthma severity and a greater incidence of respiratory tract 

infections in asthmatic children, according to research by Ginde et al. [37]. Uncertainty exists on the reasons of 

widespread vitamin D deficiency in diverse communities. Furthermore, it is hypothesised that growing prosperity and a 

Western way of life (which involves spending more time indoors and getting less sunlight exposure) could be blame for 

human vitamin D deficiency, which puts us at risk for developing allergy disorders like asthma.  

 

The current findings indicate that asthmatic kids get much less sunlight exposure and engage in less physical activity. We 

are aware that using protective clothes and sunscreen against UV radiation (sunlight) as well as spending time indoors 

significantly reduces the amount of vitamin D produced by the skin. Because of this, vitamin D deficiency has been 

reported in numerous groups worldwide, independent of the quantity of sunlight exposure [38], and it is more prevalent 

in non-White people [39]. 55.6% of the children with asthma in the current study had wheatish skin tones, while 22.8% 

had darker skin tones. Dark-skinned children need longer periods of sunlight exposure than fair-skinned children do in 

order to acquire optimal vitamin D levels since dark skin is believed to limit the sunlight's penetrating intensity. In a new 

survey, it was discovered that 40% of newborns and young children from metropolitan areas —where the bulk of people 

exhibited darker skin pigmentations—were vitamin D deficient (<30 ng/ml) [40]. In a similar vein, less than 20 ng/ml of 

vitamin D was present in 42% of healthy urban teenagers with darker skin pigmentations [41]. Kids with asthma may 

have lower vitamin D levels due to insufficient sunlight exposure and skin pigmentation. Epidemiological data suggests a 

possible connection between pregnant women's vitamin D intake and their kid's chance of developing asthma or wheeze 

[42, 43].  

 

In the current research, it was found that a family history of vitamin D deficiencies was a substantial risk factor for the 

development of asthma and was considerably greater in parents of asthmatic children, proposing that pregnant and/or 

lactating mothers are at a substantial chance of developing vitamin D problems. Vitamin D intake for expectant or 

nursing moms may be a secure and efficient method for lowering the likelihood that infants will acquire asthma. Whereas 

fortifying of foods was supposed to eliminate vitamin D insufficiency [43], the widespread of vitamin D deficiency has 

been identified, and connections with a variety of illnesses are now being acknowledged. Therefore, the first time a 

connection between decreased vitamin D concentrations and the worsening of allergy illness in children was described. 

Long-term, negative consequences of extended nursing without vitamin D supplementations on the emergence of early 

immunological functioning. Enhancing vitamin D state has the potential to both eliminate asthma flare-ups and avoid the 

disease altogether. Regular vitamin D screening in kids, especially those with asthma, must be strongly considered, and 

supplements must be provided in accordance with the increasing link between lower vitamin D levels and asthma. 

 

Conclusions 

The present survey found that a significant percentage of the studied kids were vitamin D deficient. Asthmatic children 

were more likely to have this deficit than non-asthmatic controls. In addition to a family history of vitamin D 

insufficiency, vitamin D shortage was the most accurate indicator of asthma (greater than family history of asthma or 

serum IgE values). 
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