
Supplementary table 1: Cross-sectional, case-control and longitudinal studies: vitamin D and acute wheeze in school-age children 
with asthma. 

Author Sample 

size 

Mean age 

(range), 

years   

Setting Phenotype of 

asthma  (n) 

Subtype of 

asthma (n %) 

Confounding 

variables 

Main finding   

Brehm et al.
 44 616 8.7 (7.6-

10.5) 

Costa Rica Doctor 

diagnosed 

asthma and at 

least two 

respiratory 

symptoms or 

asthma attacks 

in the previous 

year (616) 

Positive to at 

least one 

allergen (81%) 

Age, sex, body 

mass index z-

score and 

parental 

education (as 

surrogate for 

socioeconomic 

status) 

Concentration of 25(OH)D ≥ 75 nmol/L was 

associated with reduced risk of hospitalization 

due to asthma attacks (OR, 95% CI; 0.05, 

0.004-0.71, p=0.03)   

Gupta et al. 45  86 11.5 (9.5-14) UK Resistant 

asthma 

receiving at 

least 800 μg of 

inhaled steroids 

(36)  

Atopy (88%) Age, sex, body 

mass index 

(BMI), FEV1 and 

ethnicity  

Inverse association between 25(OH)D3 

concentration and severity of asthma attacks 

(r=-0.6, p<0.001),  asthma control test (ACT) 

scores (r=0.6, p<0.001) and use of inhaled 

corticosteroids dose (r=-0.39, p=0.001) and 

improved forced expiratory volume in 1 second 

(FEV1) (r = 0.43, P < 0.001) 
12.5 (11-13) Moderate 

asthma 

receiving  

<800 μg of 
inhaled steroids 

(26) 

Atopy  

(20%) 

10.5 (9-13) Healthy controls 

(24) 

Atopy (12%) 

Chinellato et al. 

48 

75 9.6 (5-11) Italy  Intermittent 

asthma (44) 

Total allergy (not 

reported)  

Treatment, 

season in which 

Positive association between plasma 

concentration of 25(OH)D ≥ 75 nmol/L, cACT 
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Author Sample 

size 

Mean age 

(range), 

years   

Setting Phenotype of 

asthma  (n) 

Subtype of 

asthma (n %) 

Confounding 

variables 

Main finding   

Persistent 

asthma (31) 

levels were 

obtained, sex and 

age    

scores (r=0.28; p=0.01) and forced vital 

capacity (FVC) (r=0.25, p=0.04). No 

association between 25(OH)D concentration 

and FEV1, FEV1/ FVC ratio, total IgE or 

eosinophil count 

Chinellato et al. 
49 

45 10 (9-11) Italy Intermittent 

diagnosis 

according to the 

American 

thoracic society 

Total allergen 

(not reported) 

Sex, age and 

sensitivity to 

different 

allergens  

Lower serum 25(OH)D concentration was 

associated with reduced FVC (r=0.34, p=0.03) 

and FEV1 (r=0.32, p=0.03) and increased 

airway reactivity to exercise (p=0.001)    

Brehm et al. 46 560 10.1 (7.5-

12.7) 

Puerto 

Rico 

Doctor 

diagnosed 

asthma (287) 

Positive to at 

least one 

allergen (69%) 

Vitamin D 

insufficiency, 

African ancestry, 

time spent 

outdoors, age, 

sex, household 

income, dietary 

vitamin D intake, 

inhaled 

corticosteroid use 

and height 

Vitamin D insufficiency < 75 nmol/L was 

associated with greater risk of severe asthma 

attacks in the prior year (OR, 95% CI; 2.6, 1.5-

4.9). No association of 25(OH)D concentration 

and lung function measures (FEV1% or 

FEV1/FVC), total IgE   

 
10.5 (7.8-

13.2) 

No doctor 

diagnosis of 

asthma (273) 

Krobtrakulchai et 

al. 52 

125 123.3 (88.3-

158.3)1 

Thailand  Uncontrolled 

asthma (32) 

Positive to at 

least one 

allergen (97.8%)  

Sex and age No significant differences in asthma attacks 

(p=0.49) and inhaled-corticosteroid dose 

(p=0.93) between children with different vitamin 

D status (deficiency (25(OH)D < 50 nmol/L), 129 (94.5-

163.5)1  

Partly controlled 

asthma (46)   

                                                            
1 Age in months  
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Author Sample 

size 

Mean age 

(range), 

years   

Setting Phenotype of 

asthma  (n) 

Subtype of 

asthma (n %) 

Confounding 

variables 

Main finding   

135.2 (98.6-

171.8)1  

Controlled 

asthma (47) 

insufficiency (25(OH)D: 50-75 nmol/L) and 

sufficiency (25(OH)D > 75 nmol/L))  

Blatter et al.47 582 (6-14) Puerto 

Rico 

Physician 

diagnosed 

asthma and 

wheeze (304) 

Positive skin test 

(70.1%) 

Age, sex,  

household 

income, use of 

inhaled 

corticosteroid, 

Vitamin D 

sufficiency and 

residential 

proximity to a 

major road   

Vitamin D insufficiency was associated with the 

risk of severe asthma attack in the previous 

year  (OR; 95%CI, 2.8; 1.5-5.2)  

Healthy controls 

(278) 

Kaaviyaa et 

al.2018 43 

50 11.2 (6-18) Turkey  Well controlled 

asthma (22) 

Allergic rhinitis 

(41%) 

Not reported  Vitamin D deficiency (25(OH)D<50nmol/L) was 

associated with uncontrolled asthma  

Partially 

controlled 

asthma (21) 

Allergic rhinitis 

(68%) 

Poor controlled 

asthma (7) 
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Author Sample 

size 

Mean age 

(range), 

years   

Setting Phenotype of 

asthma  (n) 

Subtype of 

asthma (n %) 

Confounding 

variables 

Main finding   

Ozdogan et al. 

2017 51 

148 11.9 (7-17) Turkey  Physician 

diagnosed 

asthma based 

on the National 

asthma 

education and 

prevention 

program (71) 

Atopy (not 

reported) 

Not reported  25(OH)D concentration was inversely 

associated with high IgE level (p=0.02) and 

increased level of specific IgE antibodies 

against inhalant allergens (p<0.001). No 

association between 25(OH)D concentration 

and spirometry(p>0.05)    

12.2 (7-17) Healthy controls 

(77) 

Bugadze et al. 

2018 50 

50 Not reported 

(6-15) 

Georgia  Doctor 

diagnosis of 

asthma  

Positive skin test 

(84%) 

Not reported  Low 25(OH)D concentration was associated 

with declined spirometry (p=0.03) but not 

serum IgE level (p=0.54)  

Brehm et al. 60 

 

1,024 (7.2-10.6) USA Mild to 

moderate 

asthma based 

on the presence 

of symptoms 

(1,024) 

Positive skin test 

(88%) 

Age, sex, income 

BMI and 

treatment group, 

season of vitamin 

D sampling 

Insufficient vitamin D status (25[OH]D ≤ 
75 nmol/L) was associated with higher odds of 

any type of hospitalization or visit to emergency 

unit due to asthma attacks (OR, 95% CI; 1.5, 

1.1-1.9) over a 4 year period  
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