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Supplementary Figure 1: Flowchart of included participants   2561 invited for SPAC by 31st July 2019
1569 participated
992 did not participate
· 144 refused to participate
· 848 did not reply
1053 excluded
· 10 did not complete the baseline questionnaire
· 512 did not complete the 1st year follow-up questionnaire
· 235 were under 5 years old
· 253 did not receive an asthma diagnosis
· 3 also had a diagnosis of bronchopulmonary dysplasia
· 40 completed follow-up questionnaire after July 2020
516 included in main analysis
516 had information on symptom control















502 had information on asthma attacks





SPAC: Swiss Airway Cohort Study






















Supplementary Table 1: Questions used from the baseline questionnaire to define the predictors
	
	SPAC questionnaire
	Replies as positive

	Sociodemographics
	
	

	  Female sex
	What sex is your child?
	

	  Age, years (median, IQR)
	What is your child's date of birth?
	

	Environmental exposures
	
	

	     Exposure to tobacco smoke 
	10.7 Does anyone smoke in the household?
	Mother: ‘Yes, only outdoors’, or ‘Yes, also indoors’
Father: ‘Yes, only outdoors’, or ‘Yes, also indoors’

	    Farm animals
	10.5 Do you live in a farm?
If yes, do you have animals?
	
Yes

	    Dog or cat as pet
	10.6 Do you have pets?
If yes, which ones?
	Yes
Ticked ‘dogs’ or ‘cats’

	    Mould at home past 12 months
	Have you ever had problems with mould in the house? (e.g. on walls or floors)
	Yes, in the past 12 months

	Comorbidities
	
	

	    Hay fever
	6.2 Has your child ever had hayfever?
	Yes 

	    Eczema
	8.2 Has your child ever had eczema?
	Yes 

	Family history
	11.13 Has the mother, father or a sibling of the child ever had
	

	    Mother’s hay fever
	Hay fever
	Mother: ticked

	    Father’s hay fever
	
	Father: ticked

	    Mother’s asthma
	Asthma
	Mother: ticked

	    Father’s asthma
	
	Father: ticked

	Wheeze over time
	All the questions on wheeze are conditional to this question:
3.1 Has your child ever had wheezing or whistling in the chest at any time in the past?
	

	   Preschool wheeze
	(3.1)If yes: During which phases of life was this the case? (Multiple answers possible)
	'At 4-11 months' or 'At 1-3 years (toddler)' or 'At 4-6 years (kindergarten)'.

	   Persistent wheeze
	
	If they ticked all the periods between 4-6 years to their current age

	Asthma symptoms in the last 12 months
	All these questions on wheeze are conditional to question 3.1 and to this question:
3.2 Has your child had wheezing or whistling in the chest in the past 12 months?
	‘Yes’ to both 
(Q 3.1 and Q 3.2)

	Wheeze exacerbations
	3.3 How many attacks of wheezing has your child had in the past 12 months?
	None

	
	
	1-3

	
	
	4-12

	
	
	 More than 12

	Wheeze affects daily activities 
	3.8 How much was your child restricted in his/her daily activities (or play behaviour) because of wheezing or whistling in the chest in the past 12 months?
	Not at all

	
	
	 A little

	
	
	Moderate

	
	
	A lot

	Wheeze wakes up child at night 
	3.6 In the past 12 months, how often, on average, has your child’s sleep been disturbed due to wheezing?
	Never woken with wheezing

	
	
	Less than one night per week

	
	
	One or more nights per week

	Lost school days 
	9.5 In the past 12 months, how many days (or part days) of school has your child missed because of wheezing or asthma? 
	None

	
	
	1-5 days

	
	
	6-10 days

	
	
	More than 10 days

	Exercise-induced breathing problems
	5.1 Does your child sometimes have difficulty breathing during exertion?
	Yes

	Wheeze triggers
	4.1 Which of the following things or situations triggered coughing or whistling breathing in your child in the past 12 months? (according to your observation, please tick all that apply)
	This is a multiple choice question, with 2 columns, 1 for wheeze and 1 for cough triggers. This analysis used the answers ‘Sometimes’ or ‘Often’ only for the wheeze triggers.

	     Allergens 
	
	Pollen (grass, trees, flowers) / animals (cat, dog, horse, bird, etc.) / house dust

	     Colds
	
	Colds

	     Exercise
	
	Effort (race, sport)

	Dry night cough
	2.7 In the past 12 months, has your child had a dry cough at night, apart from a cough associated with a cold or chest infection?
	Yes

	Dyspnoea
	3.4 Did your child have shortness of breath during these episodes? (referring to question 3.3 on number of wheezing attacks)
	Almost always / Sometimes

	Severe wheeze
	3.5 In the past 12 months, has wheezing ever been severe enough to limit your child’s speech to only one or two words at a time between breaths?
	Yes 

	Unscheduled visits for asthma
	9.3 In the past 12 months, has your child visited the following for cough, wheeze or asthma?
	

	     Paediatrician
	Emergency visit to paediatrician or family doctor
	Yes 

	     Emergency department
	In the emergency ward of a hospital (without overnight stay)
	Yes 

	     Hospitalisations
	In hospital as an inpatient (i.e. your child has stayed overnight one or more times)
	Yes 

















[bookmark: _Hlk99103295]Supplementary Table 2: Questions used to define suboptimal asthma control and asthma attacks
	Outcome
	1st Year Follow-up Questionnaire question
	Reply
	Definition

	Suboptimal asthma control
	1. During the last 4 weeks, how often did your child wheeze during the day?
	Never
	Suboptimal asthma control if  they selected the answers in bold for ANY of the 4 questions.

	
	
	Once per week
	

	
	
	Twice per week
	

	
	
	More than twice per week
	

	
	2. During the last 4 weeks, how often did your child wake up due to wheezing?
	Never
	

	
	
	Less than one night per week
	

	
	
	One or more nights per week
	

	
	3. During the last 4 weeks, how often did your child use the asthma reliever? Preventive inhalations taken before sports are excluded.
	Never
	

	
	
	Once per week
	

	
	
	Twice per week
	

	
	
	More than twice per week
	

	
	4. During the last 4 weeks, to what extent has asthma limited your child’s daily activities?
	Not at all
	

	
	
	A little bit
	

	
	
	Moderate
	

	
	
	A lot
	

	Asthma attack
	During the last 12 months, has your child needed because of coughing, wheezing or asthma:
	Asthma attack if they selected the answers in bold for ANY of the 3 questions.

	
	1. An unscheduled visit to paediatrician or general practitioner?
	Never
	

	
	
	Once
	

	
	
	2-3 times
	

	
	
	4-6 times
	

	
	
	7 or more times
	

	
	2. An emergency department visit (without a hospitalisation)?
	Never
	

	
	
	Once
	

	
	
	2-3 times
	

	
	
	4-6 times
	

	
	
	7 or more times
	

	
	3. A hospitalisation (has he/she passed one or more nights at hospital)?
	Never
	

	
	
	Once
	

	
	
	2-3 times
	

	
	
	4-6 times
	

	
	
	7 or more times
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	All
(N=516)
	Suboptimal asthma control last 4 weeks of follow-up 
(N= 114)
	Asthma attack during 1-year 
follow-up
(N= 114)
	Good control & no asthma attack at follow-up (N=313)

	Sociodemographics
	
	
	
	

	Highest mother’s education (N=505) 
	
	
	
	

	     Primary
	40 (6)
	12 (8)
	14 (8)
	19 (5)

	     Secondary
	342 (55)
	78 (55)
	89 (53)
	196 (57)

	     Tertiary
	237 (38)
	52 (37)
	64 (38)
	132 (38)

	Highest father’s education (N=501)
	
	
	
	

	     Primary
	40 (7)
	12 (9)
	19 (11)
	14 (4)

	     Secondary
	289 (47)
	67 (48)
	78 (47)
	160 (46)

	     Tertiary
	285 (46)
	61 (44)
	69 (42)
	171 (50)

	Environmental exposures
	
	
	
	

	   Farm animals (N=514)
	26 (5)
	9 (8)
	5 (4)
	14 (4)

	   Dog or cat as pet (N=512)
	109 (21)
	26 (25)
	16 (14)
	68 (21)

	   Mould in the house (N=487)
	24 (5)
	5 (5)
	6 (6)
	17 (6)

	Family history
	
	
	
	

	  Mother’s hay fever
	173 (34)
	38 (33)
	34 (30)
	106 (34)

	  Father’s hay fever
	185 (36)
	41 (36)
	37 (32)
	109 (35)

	  Mother’s asthma
	109 (21)
	23 (20)
	27 (24)
	64 (20)

	  Father’s asthma
	78 (15)
	11 (10)
	10 (9)
	57 (18)

	Asthma symptom control*
	
	
	
	

	Wheeze exacerbations* (N=502)
	
	
	
	

	      None
	185 (37)
	23 (21)
	33 (30)
	103 (43)

	      1-3
	179 (36)
	45 (40)
	39 (35)
	106 (35)

	      4-12
	110 (22)
	34 (30)
	33 (30)
	54 (18)

	      More than 12
	28 (6)
	10 (9)
	5 (5)
	15 (5)

	Wheeze affects daily activities* (N=505)
	
	
	
	

	      Not at all
	246 (49)
	29 (26)
	43 (39)
	175 (57)

	      A little
	167 (33)
	46 (41)
	34 (31)
	95 (31)

	      Moderate
	77 (15)
	31 (28)
	26 (24)
	32 (10)

	      A lot
	15 (3)
	5 (5)
	7 (6)
	6 (2)

	Wheeze wakes up child at night* (N=502)
	
	
	
	

	      Never
	335 (67)
	54 (49)
	57 (51)
	229 (75)

	      Less than 1 night per week
	110 (22)
	36 (32)
	35 (32)
	50 (16)

	      1 or more nights per week
	57 (11)
	21 (19)
	19 (17)
	26 (9)

	Lost school days* (N=512)
	
	
	
	

	      None
	286 (56)
	50 (44)
	49 (43)
	189 (61)

	      1-5 days
	148 (29)
	36 (32)
	37 (33)
	88 (28)

	      6-10 days
	44 (9)
	15 (13)
	15 (13)
	20 (6)

	      More than 10 days
	34 (7)
	12 (11)
	12 (11)
	15 (5)


*In the last 12 months at baseline
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	Suboptimal asthma control*
OR (95% CI)
	Asthma attacks*

OR (95% CI)

	Sociodemographics
	
	

	  Female sex
	1.04 (0.67-1.60)
	1.00 (0.64-1.57)

	  Age, years (median, IQR)
	0.98 (0.92-1.05)
	0.84 (0.78-0.91)

	  Swiss nationality
	0.84 (0.48-1.49)
	0.31 (0.18-0.53)

	  Highest mother’s education level (vs primary)
	
	

	     Secondary
	0.77 (0.34-1.73)
	0.51 (0.23-1.13)

	     Tertiary
	0.88 (0.38-2.01)
	0.57 (0.25-1.30)

	  Highest father’s education level (vs primary)
	
	

	     Secondary
	0.88 (0.37-2.07)
	0.49 (0.21-1.15)

	     Tertiary
	0.77 (0.32-1.82)
	0.49 (0.21-1.16)

	Environmental exposures
	
	

	     Exposure to tobacco smoke 
	1.67 (1.07-2.62)
	1.33 (0.83-2.14)

	     Farm animals 
	2.10 (0.91-4.87)
	0.69 (0.25-1.91)

	     Dog or cat as pet 
	1.30 (0.78-2.17)
	0.57 (0.32-1.04)

	     Mould in the house 
	1.01 (0.37-2.80)
	1.04 (0.40-2.74)

	Comorbidities
	
	

	    BMI Z Score 
	1.05 (0.88-1.25)
	1.03 (0.86-1.23)

	    Hay fever doctor’s diagnosis 
	1.29 (0.84-1.98)
	0.94 (0.61-1.45)

	    Eczema doctor’s diagnosis
	1.32 (0.85-2.06)
	0.77 (0.48-1.23)

	Family history
	
	

	    Mother’s hay fever
	0.99 (0.64-1.54)
	0.84 (0.53-1.33)

	    Father’s hay fever
	1.00 (0.65-1.54)
	0.78 (0.49-1.23)

	    Mother’s asthma
	0.92 (0.55-1.54)
	1.10 (0.66-1.82)

	    Father’s asthma
	0.53 (0.27-1.04)
	0.45 (0.22-0.93)


BMI: Body Mass Index. * Results adjusted for sex and age.
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Supplementary Table 5: Respiratory symptoms and health care utilisation and their association with suboptimal asthma control and asthma attacks 1 year later (Odds ratios based on logistic regression).
	
	Suboptimal asthma control**
OR (95% CI)
	Asthma attacks**
OR (95% CI)

	Wheeze over time
	
	

	   Preschool wheeze
	2.58 (1.53-4.35)
	1.49 (0.90-2.49)

	   Persistent wheeze
	2.07 (1.35-3.16)
	1.12 (0.72-1.74)

	Asthma symptoms at baseline over past 12 months
	
	

	Wheeze exacerbations (vs none)
	
	

	      1-3
	2.45 (1.38-4.24)
	1.01 (0.59-1.73)

	      4-12
	3.26 (1.77-6.03)
	1.44 (0.81-2.59)

	      More than 12
	4.01 (1.64-9.80)
	0.82 (0.28-2.38)

	Wheeze affects daily activities (vs not at all)
	
	

	      A little
	2.85 (1.70-4.79)
	1.12 (0.67-1.87)

	      Moderate
	5.11 (2.79-9.34)
	2.10 (1.17-3.81)

	      A lot
	3.80 (1.21-11.9)
	3.65 (1.22-10.9)

	Wheeze wakes up child at night (vs never)
	
	

	      Less than 1 night per week
	2.70 (1.61-4.53)
	1.77 (1.06-2.96)

	      1 or more nights per week
	3.20 (1.71-6.00)
	1.99 (1.05-3.78)

	Lost school days (vs none)
	
	

	      1-5 days
	1.54 (0.94-2.53)
	1.35 (0.82-2.22)

	      6-10 days
	2.48 (1.23-5.00)
	1.05 (1.01-4.17)

	      More than 10 days
	2.64 (1.20-5.80)
	1.96 (0.88-4.36)

	Exercise-induced respiratory symptoms
	2.02 (1.22-3.34)
	1.12 (0.70-1.78)

	Wheeze triggers
	
	

	     Allergens 
	2.15 (1.40-3.30)
	1.41 (0.91-2.17)

	     Infections 
	2.26 (1.43-3.55)
	1.52 (0.97-2.38)

	     Exercise
	3.21 (2.02-5.09)
	1.41 (0.91-2.17)

	Night cough 
	1.44 (0.93-2.22)
	1.46 (0.94-2.26)

	Dyspnoea
	1.69 (1.28-2.23)
	1.13 (0.85-1.51)

	Severe wheeze
	3.41 (2.10-5.53)
	1.97 (1.20-3.25)

	Unscheduled visits for asthma at baseline over past 12 months
	
	

	     Paediatrician
	1.35 (0.85-2.16)
	2.59 (1.63-4.10)

	     Emergency department
	1.80 (1.01-3.22)
	2.83 (1.61-4.97)

	     Hospitalisations
	1.71 (0.79-3.70)
	2.25 (1.08-4.70)


*In the last 12 months ** Results adjusted for sex and age.
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	Suboptimal asthma control*
OR (95% CI)
	Asthma attacks*

OR (95% CI)

	Diagnostic Tests
	
	

	  Positive allergy test&
	1.11 (0-61-2.03)
	1.75 (0.90-3.40)

	  FeNO (per 10ppb) #  
	1.07 (0.99-1.16)
	0.98 (0.89-1.08)

	  High FeNO##
	1.45 (0.91-2.31)
	1.04 (0.65-1.67)

	  FEV1 (per 1 Zscore) 
	1.00 (0.82-1.21)
	1.09 (0.89-1.33)

	  FEV1/FVC (per 1 Zscore)
	1.02 (0.85-1.22)
	1.05 (0.87-1.26)

	  FEF25-75 (per 1 Zscore)
	1.03 (0.82-1.28)
	1.06 (0.84-1.35)

	Asthma GINA treatment (vs Step1)
	
	

	   Step 2
	1.64 (0.81-3.31)
	1.09 (0.53-2.27)

	   Step 3
	    2.38 (1.30-4.38)
	1.56 (0.84-2.89)

	   Step 4-5
	1.37 (0.65-2.88)
	1.80 (0.91-3.57)


FeNO: Fraction of exhaled nitric oxide; FEV1: Forced expiratory volume in the first second; FVC: Forced vital capacity; FEF 25-75%: Forced mid-expiratory flow, GINA: Global Initiative for Asthma. * Results adjusted for sex and age. &Positive Skin prick test or allergen specific IgE for any allergen. # Including only those that performed an online measurement of FeNO. ##: Definition of high FeNO depended on technique used and specified cut-offs for each centre: 10ppb when using an offline method and 20ppb when using an online method. 
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