Supplementary table 1: Search Strategies and Search Results (January 1st, 2000 — July 31st, 2023)

Search term Results
PubMed
1 | "housing qualit*" 461
2 | "housing condition*" 3,366
3 | "home environment" 6,167
4 | "built environment" 10,712
5 | "housing characteristics™ 375
6 | "housing” 62,635
7 | "indoor" 43,649
8 | #1 OR#2 OR #3 OR #4 OR #5 OR #6 OR #7 116,489
9 | "questionnaire*" 955,638
10 | "survey" 710,411
11 | "data collection" 198,581
12 | "self-reported" 137,037
13 | "patient-reported" 60,099
14 | "self-reports" 12,246
15 | "reports" 2,912,832
16 | #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 4,501,857
17 | "asthma" 217,313
18 | "asthma patient*" 7,409
19 | "asthmatic*" 51,963
20 | #17 OR #18 OR #19 221,632
21 | #8 AND #16 AND #20 1,652
22 | #8 AND #16 AND #20 1,517
23 | #8 AND #16 AND #20 1,359
TOTAL 1,359




EMBASE

1 | exp housing/ or exp housing quality/ or "housing qualit*".mp. 31,948

2 | "housing condition*".mp. 3,987

3 | "home environment™.mp. 11,286

4 | "built environment".mp. 6,127

5 | "housing characteristics".mp. 437

6 | exp indoor environment/ or "indoor".mp. 52,986

7 |lor2or3ordor5or6 100,209

8 | "questionnaire*".mp. 1,271,084

9 | "survey".mp. 1,580,834

10 | "data collection".mp. 150,303

11 | exp self report/ or "self-reported™.mp. 272,614

12 | "patient-reported”.mp. 112,669

13 | "self-reports".mp. 14,416

14 | "reports".mp. 794,515

15 | 8or9or10orllorl2orl13orl4 3,584,410

16 | "asthma".mp. 337,518

17 | "asthma patient*".mp. 13,415

18 | "asthmatic*".mp. 61,310

19 | 16 0or 17 or 18 341,116

20 | 7and 15and 19 2,088

21 | limit 20 to (full text and english language and yr="2000 -Current") 423
TOTAL 423




Supplementary table 2: Basic characteristics of studies assessing domestic environmental exposures in relation to asthma outcomes using self-reported

instruments.
Study Country Type of study Participants Sample Domestic environmental quality Outcome/s Main findings
(Author, year) (Age group) size assessed examined
Ahlroth Pind C Sweden cross sectional | adults 26 . Dampness Adult asthma - Dampness was independently related to current asthma
etal.2017 (1) study (16-75 577 Asthma (OR1.21,95% CI 1.06-1.37) and wheeze (OR 1.37, 95% CI
years) symptoms 1.24-1.52)
Northrigge J et USA cross sectional | school 5,250 . House type and quality Childhood - Children living in homes with reported water leaks (OR
al.2010 (2) study children . Exposure to biological asthma 1.54,95% Cl 1.15-2.08), cockroaches (OR1.29, 95% ClI
(5-12-year) irritants 1.04-1.61) and rats (OR 1.34, 95% CI 1.01-1.79) were
Dampness independently related to current asthma in children
. ETS
. Indoor air quality appliances
. Indoor combustion
byproducts
Findley S et USA cross sectional | school 1615 . Exposure to biological Childhood - Children living in homes where cockroaches (OR 1.3, 95%
al.2003 (3) study children irritants asthma Cl11.0-1.7) or rodents (OR 1.6, 95% Cl 1.2-2.2) were more
(7-8years) ° Presence of indoor heating likely to have current asthma
. ETS
. Indoor air quality appliances
. Indoor r combustion
byproducts
Holst G J 2020 Denmark cross sectional | adults 392 . House type and quality Adult asthma -Household moisture damage was associated with self-
(4) study (>19 years) . Exposure to biological reported asthma (OR 3.52, 95% C1 1.01-12.7)
irritants - Mold odour was associated with wheezing (OR 6.05, 95%
° Dampness Cl 1.19—307)
. ETS
U Overcrowding
Simoni M et Italy cross sectional | children 20016 ) Exposure to biological Adult asthma - In children; both current and early exposure to
al.2005 (5) study (mean age 7 children irritants Childhood mould/dampness was associated with wheeze (OR 1.98,
years) 13 266 . Dampness asthma 95% Cl 1.47-2.66) and early exposure to mould/dampness
adolescents adolesc ° ETS Asthma was associated with asthma (OR 1.8, 95% CI 1.41-2.3)
(mean age ents . Indoor combustion symptoms -In adolescents; early exposure to mould/dampness was
13 years) byproducts associated with wheeze (OR 1.56, 95% CI 1.15-2.11) and
asthma (OR 1.84, 95% CI 1.38-2.59)
Apichainan N Thailand cross sectional | primary 658 ) House type and quality Asthma -Wall dampness was associated with wheezing (OR 1.92,
2022 (6) study school ° Exposure to biological symptoms 95% Cl 1.14-3.23).
children irritants




(Median age
8 years IQR2)

Dampness

ETS

Indoor air quality appliances
Indoor combustion
byproducts

Indoor volatile compounds

7 Dong GH et al. China cross sectional | Children 3945 House type and quality Childhood Pet keeping (OR 1.45, 95% CIl 1.03-2.06), exposure to pest
2008%(7) study (1-6 years) Exposure to biological asthma (OR 1.86, 95% CIl 1.43-2.43), mould (OR 1.56, 95% CI 1.13-
irritants Asthma 2.16), current ETS (OR1.47, 95% CI 1.15-1.88), and home
Dampness symptoms decoration in previous 2 years (OR 1.50, 95% Cl 1.16-1.92)
ETS were associated with doctor-diagnosed asthma
Ventilation
Indoor combustion
byproducts
Indoor volatile compounds
8 Dong GH et al. China cross sectional | Children 10,784 House type and quality Childhood -Pet keeping (OR 1.52, 95% CI 1.25-1.84), exposure to pest
2008" (8) study (6- 13 years) Exposure to biological asthma (OR 1.33,95% CI 1.12-1.59), mould (OR 1.54, 95% CI 1.22-
irritants Asthma 1.94), current ETS (OR 1.36, 95% CI 1.15-1.61), and home
Dampness symptoms decoration in previous 2 years (OR 1.72, 95% Cl 1.45-2.04)
ETS were associated with doctor- diagnosed asthma
Ventilation
Indoor combustion
byproducts
Indoor volatile compounds
9 Mommers Met | German nested case- children 1191 Exposure to biological Asthma -Past exposure to ETS (OR 2.73, 95% Cl 1.14-6.67),
al.2005 (9) Netherlan control study (7-8-year) irritants symptoms long-term exposure to dampness (OR 2.98, 95% Cl 1.10-
d Dampness 8.28) and long-term exposure to pets (OR 2.18, 95% CI
ETS 1.39-3.42)
Presence of indoor heating increased the risk of asthma symptoms
Indoor combustion Low socio-economic status also increased the risk of
asthmatic symptoms (OR 3.32, 95% CI 1.88-5.93)
byproducts
10 | Duelien Skorge | Norway cross sectional | adults 3181 Exposure to biological Adult asthma -Self-reported indoor exposure to mould was associated
T et al.2005 study (26-82 years) irritants Asthma with wheezing (OR 2.3, 95% CI 1.46-3.47)
(10) Dampness symptoms
11 | PhoelLetal. Australia cross sectional | school 627 Exposure to biological Childhood - Use of fume emitting heaters during the child's first year
2004 (11) study children irritants asthma of life was associated with current asthma (RR 2.08, 95%
(8-11yrs) ETS Asthma Cl1.31-3.31)
Presence of indoor heating symptoms

Indoor combustion
byproducts




12 Rumchev K et Australia case control children 88 House type and quality Childhood -Recent painting in the house was reported for significantly
al. 2004 (12) study (6 months to Exposure to biological asthma more children with asthma than for children without
3years) irritants asthma (37(22%) Vs 28(14%), p<0.05)
Presence of indoor heating -Presence of air conditioning was reported for significantly
ETS more children without asthma than children with asthma
Indoor air quality appliances (54(_52%_) Vs 29(33%_)’ F_)<O'O1)
Indoor combustion -A significant association was found between VOC and
byproducts recent painting, new carpets, new furniture and smoking
X indoors. (p<0.05)
Indoor volatile compounds
13 Cabrera A et Ecuador Cross- adults 2,476 Exposure to biological Asthma -Presence of mould at home (OR 2.1, 95% CI 1.48-3.06; p
al. 2022 (13) sectional study | (>18 years) irritants symptoms <0.001), and cat at home (OR 1.06, 95% CI 1.06-2.13; p
Dampness <0.022) were associated with presence of wheezing in the
Indoor combustion last 12 months
byproducts
14 | Agata Wypych- | Southern cross- children 2932 Exposure to biological Childhood Mould/dampness was associated with wheeze in the past
Slusarska 2022 | Poland sectionalstudy | (6-15years) irritants asthma 12 months (OR 1.56, 95% CI 1.19-2.06)
(14) Dampness -Central heating proved to be a protective factor in asthma
ETS (OR0.67,95% C1 0.49-0.93)
Presence of indoor heating -Presence of pets had protective effect on the prevalence
Indoor combustion of asthma (OR 0.7, 95% CI 0.59-0.99)
byproducts
15 | DengX.etal. New York cross sectional | children 83 House type and quality Asthma
2021 (15) State study (8-14 years) Exposure to biological symptoms -Presence of pollen trigger was positively associated with
irritants asthma symptoms (PR 2.91, 95% CI 1.18-7.16)
Dampness -Primary heating with hot water radiator was negatively
Presence of indoor heating associated with asthma symptoms. (PR 0.20, 95% CI 0.05—
ETS 0.77)
Indoor air quality appliances
Indoor combustion
byproducts
Indoor volatile compounds
Overcrowding
Ventilation
Indoor cleaning frequency
16 | LuYetal.2018 | Romania cross sectional | children 280 House type and quality Asthma -Exposure to ETS was strongly associated with asthma-like
(16) study (6-11 years) Exposure to biological symptoms symptoms. (OR 5.13, 95% CI 1.84-14.28)

irritants

Dampness

ETS

Presence of indoor heating
Indoor combustion
byproducts




Indoor volatile compounds

17 | WangJetal. Sweden Cross adult asthma | 639 House type and quality Exacerbation of -Asthma medication was more commonly prescribed for
2017 (17) sectional study | patients Exposure to biological asthma those who kept dogs as pets (OR 2.52, 95% Cl 1.07-5.97)
(>18 years) irritants and
Dampness homes with mouldy odour (OR 6.47, 95% CI 1.48-28.3).
ETS
. . . -Asthma exacerbation was more frequent among those
Indoor air quality appliances o o )
Presence of indoor heating living in buildings constructed in 1961-(OR 1.99, 95% CI
Indoor combustion 1.1773.40), rentgd apartments (OR 1.47,95% Cl 1.06-2.04)
byproducts and in homes with naturalventllatpn (OR 1.454, 95% ClI
X 1.01-2.09) and greater degree of window opening (OR 1.47,
Indoor volatile compounds 95% Cl 1.12-1.94).
Ventilation
Overcrowding
18 | Takaoka M. Japan cross sectional | school 1048 House type and quality Childhood -Floor dampness at home was associated with current
2017 (18) study children Exposure to biological asthma asthma (OR 2.78, 95% CI 1.21-6.38)
(12-15years) irritants
Dampness
ETS
Indoor volatile compounds
19 | NorbackD et Sweden Cross adults 7,554 House type and quality Adult asthma -Doctor’s diagnosed asthma was more common among in-
al. 2014 (19) sectional (>18 years) Exposure to biological dwellings with dampness (OR 1.71, 95% CI 1.05-2.78)
irritants
Dampness
ETS
Presence of indoor heating
Ventilation
20 | ThronJetal. Sweden nested case adults 15813 Exposure to biological Adult asthma -Exposure to mould (OR 2.2, 95% CI 1.4-3.5), ETS (OR 2.4,
2001 (20) control study (20-50 years) irritants 95% Cl 1.4-4.1), presence of a wood stove (OR 1.7, 95% CI
Dampness 1.2-2.5) were associated with asthma
ETS
Indoor combustion
byproducts
21 | WangJetal. Sweden cross sectional | adults 5775 Exposure to biological Adult asthma -Building dampness was a risk factor for wheeze (OR 1.42,
2014 (21) study (=18 years) irritants 95% Cl 1.08-1.86)

Dampness

ETS

Indoor volatile compounds
Ventilation

Overcrowding

-Mouldy odour at home was a risk factor for

doctor diagnosed asthma (OR 1.49, 95% Cl 1.08-2.06) and
current asthma (OR 1.52, 95% CI 1.03-2.24).

-ETS was a risk factor for current asthma (OR 1.53, 95% CI
1.09-2.16).




22 | ThacherJD et Sweden cohort study children 3798 Dampness Childhood -Exposure to any mould or dampness indicator was
al. 2017 (22) asthma associated with asthma up to 16 years of age (OR 1.31, 95%
Cl11.08-1.59)
-Exposure to any mould or dampness indicator was
associated with persistent asthma (OR 1.73, 95% CI 1.20-
2.50)
23 | WangJet Iceland, cohort study adults 11506 Dampness Adult asthma -Baseline dampness was associated with current asthma
al.2019 (23) Norway, (40x7.3 (OR 1.36, 95% CI 1.05-1.76) and doctor diagnosed asthma
Sweden, years) (OR 1.43,95% Cl 1.12-1.83)
Denmark -Dampness/mould at home during follow-up was
Estonia associated with wheeze (OR 1.38, 95% CI 1.17-1.64) and
doctor diagnosed asthma (OR 1.32, 95% CI 1.06-1.65)
24 | Saifetal. 2021 USA Cross children 163 House type and quality Childhood -Pets in home was negatively associated with asthma
(24) sectional study | (0-18years) Exposure to biological asthma severity (OR 0.07, 95% CI1 0.01-0.58)
irritants Asthma severity
Indoor temperature
ETS
Indoor air quality appliances
Dampness
25 | WanglJetal. Iceland cohort study parents of 17,881 House type and quality Childhood -Dampness/mould during the follow up period was
2022 (25) Norway offspring Dampness asthma associated with offspring's asthma after 10 years (OR 1.67,
Sweden (<30 years) Indoor volatile compounds 95% ClI 1.31—2.12)
Denmark
Estonia
26 | WanglJetal. China cross sectional | parents 40,279 House type and quality Adult asthma -Water damage (OR 1.82, 95% CI 1.38-2.41), presence of
2019 (26) study (21-53 years) Dampness mould spots or damp stains (OR 2.49, 95% CI 1.88-3.31),
mould odour (OR 1.90, 95% CI 1.36-2.65), were related to
asthma
-Living in older buildings (OR 1.76, 95% CI 1.23-2.53) was
related to asthma
27 | Meszaros D et Australia cross sectional | middle-aged | 5729 Dampness Adult asthma -Mould in the home was associated with current asthma
al. 2014 (27) study adults. ETS (OR 1.26, 95% CI 1.06-1.50), and wheeze (OR 1.34, 95% CI
Presence of indoor heating 1.17-1.54)
Indoor air quality appliances -ETS was associated with doctor-diagnosed asthma (OR
Indoor combustion 1.25,95% Cl 1.02-1.53), and wheeze (OR 1.69, 95% CI
byproducts 1.41-2.03)
28 | Rennie DC et Canada cross sectional | school-age 351 Exposure to biological Asthma -Dampness (OR 4.7, 95% CI 1.45-15.32) and presence of
al. 2020 (28) study children irritants Phenotypes visible mould or mildew (OR 3.9, 95% CI 1.19-12.51) were

(6-17 years)

Dampness

ETS

Indoor air quality appliances
Presence of indoor heating
Indoor combustion
byproducts

associated with atopic asthma




Overcrowding

29 | DaiXetal. Australia cohort study middle-aged | 3314 House type and quality Adult asthma -Gas cooking (OR 2.64, 95% CI 1.22-5.70), and wood
2021 (29) adults Exposure to biological heating/smoking (OR 2.71, 95% CI 1.21-6.05) were
(43-53 irritants associated with persistent asthma
years) ETS
Air quality appliances
Presence of indoor heating
Indoor combustion
byproducts
Ventilation
30 JaakkolaJJKet | Finland cross sectional | Children 1,984 Dampness Childhood -Presence of mold odour in the home reported at baseline
al. 2005 (30) study (1-7years) asthma was an independent determinants of asthma incidence
(adjusted IRR 2.44, 95% CI 1.07-5.60)
31 LinZetal. China cross sectional | preschool 4618 Dampness Childhood -Current wheeze was positively associated with all
2015 (31) study children ETS asthma different signs of dampness with the ORs ranging from 1.39
(4.6+0.9 Ventilation (95% CI 1.00-1.92) for water leakage to 1.90 (95% CI 1.33-
years) Indoor cleaning frequency 2.71) for mouldy odour
32 HuYetal China cross sectional | Children 13,335 Dampness Childhood -Children with visible mould spots exposure had higher risk
2014 (32) study (4-6 years) asthma of asthma (adjusted OR 1.32, 95% CI1 1.07-1.64)
Asthma -Home dampness-related exposure is a strong risk factor
symptoms for childhood asthma and asthma-related symptoms
33 | LeeYetal. Taiwan cross sectional | old school 35036 Exposure to biological Childhood -Presence of visible cockroaches (OR 1.30, 95% Cl 1.07-
2003 (33) study children irritants asthma 1.59), mould on walls at home (OR 1.20, 95% Cl: 1.01-
(6- 15years) Dampness 1.41), water damage (OR 1.33, 95% CI 1.02-1.70) were
ETS associated with asthma
Indoor combustion
byproducts
34 | PirastuR 2009 Italy Cross primary 4122 Exposure to biological Childhood -Parental smoking was associated with current wheeze
(34) sectional study | school irritants asthma (OR 2.03, 95% CI 1.30-3.18) and current asthma (OR 1.96,
children Dampness Asthma 95% Cl 1 .00—3.84)
(5-12 years) ETS symptoms -Exposure to mould or dampness only in the first year of
Overcrowding child's life was associated with current wheeze (OR 1.96,
. 95% CI 1.34-2.88)
Indoor combustion
byproducts
35 | Gunnbjo“rnsd Iceland Cohort study men and 16190 House type and quality Adult asthma -Indoor dampness is significantly associated with wheeze
o’ttirMletal. Norway women Dampness Asthma (OR 1.38, 95% CI 1.24-1.53) and asthma (OR 1.27, 95% CI
2006 (35) Sweden (20-44 years) symptoms 1.06-1.52)
Denmark

Estonia




36 | MolnarDetal. Hungary Cross Children 3836 House type and quality Childhood -Indoor smoking (OR 1.65, 95% Cl 1.24-2.18), visible
2021 (36) sectional study | (6-12-years) Exposure to biological asthma mould, (OR 2.13, 95% CI 1.36-3.24) and keeping a dog (OR
irritants Asthma 1.49, 95% CI 1.13-1.82) were defined as risk factors for
Dampness symptoms asthma
ETS
Presence of indoor heating
Indoor air quality appliances
Indoor combustion
byproducts
37 | LinSetal USA Cross Children 3008 Exposure to biological Childhood -Increased asthma prevalence was associated with;
2008 (37) sectionalstudy | (1-17 years) irritants asthma presence of smokers in the household (PR 1.33, 95% CI
Dampness 1.17-1.5), use of a humidifier or vaporizer (PR 1.49, 95% ClI
ETS 1.32-1.68), chemical odours inside the home (PR 1.85,
Presence of indoor heating 95% Cl 1.53-2.3), presence of dampness (PR 1.31, 95% ClI
Indoor air quality appliances 1.17-1.5), cockroaches at home (PR 1.43,95% CI 1.18-
. 1.88) and birds as pets (PR 1.33, 95% CI 1.09-1.62)
Indoor combustion
byproducts
Indoor volatile compounds
38 | SvendsenER USA Cross fourth and 5210 Exposure to biological Childhood -Ant and spider pest problems within the past year, pet
etal. 2018 (38) sectional study | fifth grade irritants asthma dogs, fireplace heat, central air conditioning, humidifier
students Dampness Asthma severity use and cooking with gas stove were positively associated
(10-11 years) Presence of indoor heating with ever diagnosed asthma or current asthma (p<0.05)
Indoor air quality appliances
Indoor combustion -Water damage, use of humidifier and gas stove with pilot
byproducts lighting were also associated with decreased lung function.
Indoor volatile compounds (p<0.05)
-Exposure to pet dogs increase asthma severity (p<0.001)
-Pesticide use in the past year was associated with asthma
severity(p<0.001)
39 | TsaiHetal. Taiwan Cross Fifth grade 2218 Exposure to biological Childhood -Dehumidifier use (OR 1.54, 95% CI 1.07-2.22), odoriferous
2006 (39) sectional study | school irritants asthma chemical vapor (OR 2.35, 95% CI 1.45-3.82), having
children Dampness cockroaches at home (OR 2.16, 95% CI 1.18-3.93) were
(11-12 ETS significantly associated with the proportion of physician-
years) Indoor air quality appliances diagnosed asthma
Indoor combustion
byproducts
Indoor volatile compounds
Overcrowding
40 | Wangetal. China Cross Parents of 4530 House type and quality Asthma -Living near a main road or highway (OR 2.44, 95% CI 1.48-
2014 (40) sectional study | kindergarten Exposure to biological phenotypes 4.03) and indoor water damage (OR 2.56, 95% CI 1.34—
children irritants 4.86) was associated with allergic asthma




(1-8years)

Dampness

Indoor combustion
byproducts

Indoor volatile compounds
Ventilation

Cleaning frequency

41 Jaakkola et al. Finland Cross Adults who 1995 Dampness Level of asthma -Water damage (RR 1.29, 95% CI 1.01-1.65) and indoor
2022 (41) sectional study | had control dampness (RR 1.92, 95% CI 1.15-3.20) increased the risk
physician- of poor asthma control
diagnosed
bronchial
asthma
(17-73 years)
42 | SaijoJetal. Japan Cohort study Children 60529 House type and quality Childhood -Mold growth (OR 1.13, 95% CI 1.06-1.22) and wood
2021 (42) (birth-3 Exposure to biological asthma stove/fireplace (OR 1.23, 95% CI 1.03-1.46) were
years) irritants Asthma significantly associated with wheezing
Dampness symptoms
Presence of indoor heating
ETS
Indoor air quality appliances
Indoor combustion
byproducts
43 | Elliesetal. China Cross kindergarten | 7366 Exposure to biological Childhood -Dampness/humidity (OR 1.70, 95%Cl 1.12-2.57) and
2021 (43) sectional study | and irritants asthma parental smoking (OR 4.66, 95% CI 1.99-10.92) were
elementary Dampness associated with doctor-diagnosed asthma
school ETS
children Indoor volatile compounds
(0-8years)
44 | ThamKWetal. | Singapore Cross young 4759 House type and quality Childhood -No associations found between physician-diagnosed
2007 (44) sectional study | children Exposure to biological asthma asthma and dampness or mould
(1.5-6 irritants
years) Dampness
ETS

ACT: Asthma Control Test

CI: Confidence Interval
Dampness: water damage/mould growth
ETS: Environmental Tobacco Smoke

Exposure to biological irritants: exposure to pets, pest, and house dust mite

House type and quality: type of dwelling(apartment/detached/semidetached), building information, construction year, general home condition
Indoor cleaning frequency: frequency of home cleaning, bedroom cleaning and putting beddings to sunshine.
Indoor Air quality appliances: Use of air conditioner/air purifier/air humidifier/dehumidifier

Indoor combustion byproducts: presence of wood/gas stove, incense smoke, and heating with solid fuel
Indoor volatile compounds: use of indoor cleaners, pesticides, air fresheners and recent indoor painting




Indoor temperature: indoor temperature reported in Fahrenheit.

IRR: Incidence Rate Ratio

OR: Odds Ratio

Overcrowding: number of people living in household

Presence of indoor heating: source of heating and type of heating

PR: Prevalence Ratio

RR: Risk Ratio

Ventilation: use of ventilation device, window opening frequency and duration
VOC: Volatile Organic Compounds



Supplementary table 3: Domestic environmental exposures assessed by self-reported instruments.

Self-reported instrument Indoor exposures
(Author, year)
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1 Ahlroth Pind C et al.2017 (34) X
2 Northrigge J et al.2010 (35) X X X X X X
3 Findley S et al.2003 (36) X X X X X
4 Holst G J 2020 (16) X X X X X
5 Simoni M et al.2005 (37) X X X X
6 Apichainan N 2022 (38) X X X X X X X
7 Dong GH et al.2008? (39) X X X X X X X
8 Dong GH et al.2008° (40) X X X X X X X
9 Mommers M et al. (41) X X X X X
10 Duelien Skorge T et al.2005 (17) X X
11 Phoe L L et al. 2004 (42) X X X X
12 Rumchev K et al. 2004 (43) X X X X X X X
13 Cabrera A et al. 2022 (44) X X X
14 | Agata Wypych-Slusarska 2022 (45) X X X X X
15 Deng X.et al. 2021 (46) X X X X X X X X X X X
16 LuY etal. 2018 (47) X X X X X X X
17 Wang J et al. 2017 (48) X X X X X X X X X X
18 Takaoka M. 2017 (49) X X X X X
19 Norback D et al. 2014 (50) X X X X X X
20 Thron J et al. 2001 (51) X X X X
21 Wang J et al. 2014 (52) X X X X X X
22 Thacher J D et al. 2017 (53) X
23 Wang J et al.2019 (54) X
24 Saif et al. 2021 (55) X X X X X X
25 Wang J et al. 2022 (56) X X X
26 Wang J et al. 2019 (57) X X
27 Meszaros D et al. 2014 (58) X X X X X
28 Rennie DC et al. 2020 (59) X X X X X X X
29 Dai X et al. 2021(60) X X X X X X X
30 Jaakkola J J K et al. 2005 (61) X
31 Lin Z et al. 2015 (62) X X X X
32 Hu Y et al. 2014 (63) X
33 Lee Y et al. 2003 (64) X X X X
34 Pirastu R 2009 (65) X X X X X
35 Gunnbjo rnsdo’ttir M | et al. 2006 (66) X X
36 Molnar D et al. 2021 (67) X X X X X X X
37 Lin S et al. 2008 (68) X X X X X X X
38 Svendsen E R et al. 2018 (69) X X X X X X
39 Tsai H et al. 2006 (70) X X X X X X X
40 Wang et al. 2014 (71) X X X X X X X
41 Jaakkola et al. 2022 (72) X
42 | saijoJetal. 2021 (73) X X X X X X X
43 Ellies et al. 2021 (74) X X X X
44 Tham KW et al. 2007 (26) X X X X

Air quality appliances: Use of air conditioner/air purifier/air humidifier/dehumidifier

Indoor combustion byproducts: presence of wood/gas stove, incense smoke, and heating with solid fuel




Indoor volatile compounds: use of indoor cleaners, pesticides, air fresheners and recent indoor painting
Exposure to biological irritants: exposure to pets, pest, and house dust mite

Ventilation: use of ventilation device, window opening frequency and duration

Presence of indoor heating: source of heating and type of heating

Indoor temperature: indoor temperature reported in Fahrenheit

Dampness: water damage/mould growth

Indoor cleaning frequency: frequency of home cleaning, bedroom cleaning and putting beddings to sunshine.

House type and quality: type of dwelling(apartment/detached/semidetached), building information, construction year, general home condition.
Overcrowding: number of people living in household



Supplementary table 4: Characteristics of self-reported instruments assessing domestic environmental exposures.

Instrument Method of evaluating Method of Method of validation Method of obtaining self-reported Response rate Recall period
(Author, year) domestic environment development response
1 Ahlroth Pind C et A scoring system Questions adapted Questions used had been Questionnaire posted via participant's 65% (for 12 months
al.2017 (1) from a previous study. previously validated and address women)
reported to have a significant 53% (for men)
agreement between observed
and self-reported data
2 Northrigge J et al.2010 Self-reports to yes/no- Questions adapted Questionnaire was pilot tested Questionnaire posted via participant's 77% 2 weeks
(2) questions from a previous study. among native speakers prior to address
the study to ensure clarity and
accuracy.
3 Findley S et al.2003 (3) Self-reports to yes/no- Not reported Not reported Completed by parents 82% one month
questions sent home and returned via children
4 Holst G J 2020 (4) Self-reports to yes/no- Not reported Not reported Completed by participants at the research 80% not specified
questions centre
5 Simoni M et al.2005 (5) | Self-reports to yes/no- Questions adapted Not reported Completed by parents and adolescents. 89% (for throughout
questions from a previous study. sent home and returned via children children) lifetime of
83% (for child/adolescent
adolescents)
6 Apichainan N 2022 (6) Self-reports to yes/no- By translating ISAAC Not reported Completed by parents Not reported 12 months
questions guestionnaire sent home and returned via children
7 Dong GH et al.2008? (7) | Self-reports to yes/no- Questions adapted Not reported Completed by parents 86.8% 2 years
questions and MCQs from a previous study. sent home and returned via children
8 Dong GH et al.2008° (8) | Self-reports to yes/no- Questions adapted Not reported Completed by parents Not reported 2 years
questions and MCQs from a previous study. sent home and returned via children
9 Mommers M et al. (9) Self-reports to yes/no- Questions adapted Not reported Completed by parents 76.2% 12 months
questions and MCQs from ISAAC sent home and returned via children
questionnaire
10 Duelien Skorge T et Self-reports to yes/no- Used same questions in | Not reported Mailed questionnaire with a paid reply 88.6% 12 months
al.2005 (10) questions the European envelop
Community Respiratory
Health Survey
11 Phoe L L et al. 2004 Self-reports MCQs Not reported Not reported Completed by parents 51.3% 12 months
(11) sent home and returned via children
12 Rumchev K et al. 2004 Self-reports to yes/no- Questions adapted Not reported Completed by parents 80% Not specified

(12)

questions and MCQs
coupled with home
inspections and measure
of indoor temperature,
humidity and selected
volatile organic
compounds at home

from a previous study.

sent home and returned via children.




13 Cabrera A et al. 2022 Self-reports to yes/no- Used Global Asthma Not reported Completed by parents. 82.5% 12 months
(13) questions and MCQs Network questionnaire Sent home and returned via children
14 Agata Wypych- Self-reports to yes/no- Questions adapted Not reported Completed by parents. 59.5% 12 months
Slusarska 2022 (14) questions and MCQs from ISAAC Sent home and returned via children
questionnaire
15 Deng X.et al. 2021 (15) Self-reports to yes/no- Questions adapted Not reported Completed by parents. Not reported 12 months
questions and MCQs from ISAAC Sent home and returned via children
Provided scales to judge guestionnaire
air quality and noise
16 Lu Y etal. 2018 (16) Self-reports to yes/no- Questions adapted Not reported Completed by parents. Not reported 12 months
questions and MCQs from ISAAC Sent home and returned via children
questionnaire and
Health Effects of School
Environment study
questionnaire
17 Wang J et al. 2017 (17) Self-reports to yes/no- Not reported Not reported Questionnaire posted via participant's 46% 12 months
questions and MCQs address
18 | Takaoka M. 2017 (18) Self-reports to yes/no- Not reported Not reported Completed by parents. 99% 12 months
questions and MCQs Sent home and returned via children
19 Norback D et al. 2014 Self-reports to yes/no- Not reported Not reported Questionnaire posted via participant's 73% 12 months
(19) questions and MCQs address
20 | ThronJetal. 2001 (20) | Self-reports to yes/no- Not reported Not reported Questionnaire posted via participant's 84% Not specified
questions address
21 Wang J et al. 2014 (21) Self-reports to yes/no- Not reported Not reported Questionnaire posted via participant's 49% 12 months
questions and MCQs address
22 Thacher J D et al. 2017 Self-reports to yes/no- Not reported Not reported Completed by parents. Not reported Not specified
(22) questions and a scoring
system
23 Wang J et al.2019 (23) Self-reports to yes/no- Not reported Not reported Questionnaire posted via participant's 71% 12 months
questions address
24 Saif et al. 2021 (24) Self-reports to MCQs Questions adapted Not reported iPad was given to the participants to 69.9% 12 months
from previous studies. answer the questionnaire
25 Wang J et al. 2022 (25) Self-reports to yes/no- Not reported Not reported Questionnaire posted via participant's Not reported 12 months
questions address
26 Wang J et al. 2019 (26) Self-reports to MCQs and | Not reported Not reported Completed by parents. 75% 12 months
a scoring system Sent home and returned via children
attending day care
27 Meszaros D et al. 2014 Self-reports to yes/no- Questions adapted Not reported Questionnaire posted via participant's 78.4% 12 months
(27) questions from previous studies. address
28 Rennie DC et al. 2020 Self-reports to yes/no- Not reported Not reported Completed by parents. 57.7% 12 months
(28) questions Sent home and returned via children
29 Dai X et al. 2021 (29) Self-reports to yes/no- Not reported Not reported Questionnaire posted via participant's 42% (for sixth 12 months

questions and MCQs

address

decade
questionnaire)




42% (for sixth
decade
questionnaire)

30 | JaakkolalJJKetal. Self-reports to MCQs Not reported Not reported Completed by parents. 77% 12 months
2005 (30)
31 LinZ et al. 2015 (31) Self-reports to yes/no- Questions adapted Not reported Completed by parents. 81.7% 12 months
questions and a scoring from previous studies. Sent home and returned via children
system
32 HuY et al. 2014 (32) Self-reports to MCQs Questions adapted Not reported Completed by parents when they attend 85.3% 12 months
from previous studies. school meetings.
Sent home and returned via children
33 Lee Y et al. 2003 (33) Self-reports to MCQs Questions developed Not reported Completed by parents. 92.8% Not specified
based on previous Sent home and returned via children
literature
34 Pirastu R 2009 (34) Self-reports to yes/no- Questions adapted Not reported Completed by parents. 84.4% Not specified
questions and MCQs from ISAAC Sent home and returned via children
questionnaire
35 Gunnbjo“rnsdo’ttir M | Self-reports to yes/no- Not reported Not reported Questionnaire posted via participant's 74.2% 12 months
et al. 2006 (35) questions and MCQs address
36 Molnar D et al. 2021 Self-reports to yes/no- Not reported Not reported Completed by parents at parents meeting 56.5% Not specified
(36) questions
37 Lin S et al. 2008 (37) Self-reports to yes/no- Not reported Not reported Questionnaire posted via participant's 44% Not specified
questions address
38 Svendsen E R et al. Self-reports to yes/no- Not reported Not reported Completed by parents Not reported 12 months
2018 (38) questions and MCQs
39 Tsai H et al. 2006 (39) Self-reports to yes/no- Questions adapted Not reported Completed by both children and their 96.9% Not specified
questions and MCQs from a previous study. parents
40 Wang et al. 2014 (40) Self-reports to yes/no- Questions adapted Not reported Completed by parents. 74.5% 3 months
questions, MCQs and a from a previous study Sent home and returned via children
scoring system
41 Jaakkola et al. 2022 Self-reports to yes/no- Not reported Not reported Not reported 40.4% 1-3 years
(41) questions and MCQs
42 Saijo J et al. 2021 (42) Self-reports to MCQs Not reported Not reported Completed by parents Not reported 1.5 years
43 Ellies et al. 2021 (43) Self-reports to yes/no- Questions adapted Not reported Completed by parents 78% During
questions from a previous study. pregnancy and
child’s first year
of life
44 Tham KW et al. 2007 Self-reports to yes/no- Used ISAAC written Not reported Completed by parents. 70% Not specified

(44)

questions

questionnaire

Sent home and returned via children

MCQs - Multiple Choice Questions
ISAAC- International Study of Asthma and Allergies in Childhood




References

1. Pind CA, Gunnbjornsdottir M, Bjerg A, Jarvholm B, Lundback B, Malinovschi A, et al.
Patient-reported signs of dampness at home may be a risk factor for chronic rhinosinusitis: A
cross-sectional study. Clin Exp Allergy. 2017;47(11):1383-9. Available from:
https://onlinelibrary.wiley.com/doi/full/10.1111/cea.12976

2. Northridge J, Ramirez OF, Stingone JA, Claudio L. The role of housing type and housing
quality in urban children with asthma. J Urban Health. 2010;87(2):211-24. Available from:
https://link.springer.com/article/10.1007/s11524-009-9404-1

3. Findley S, Lawler K, Bindra M, Maggio L, Penachio MM, Maylahn C. Elevated asthma
and indoor environmental exposures among Puerto Rican children of East Harlem. J Asthma.
2003;40(5):557-69. Available from:
https://www.tandfonline.com/action/journalInformation?journalCode=ijas20

4. Holst GJ, Parneki A, Lindgreen J, Thuesen B, Banlgkke J, Hyvdrinen A, et al. Household
dampness and microbial exposure related to allergy and respiratory health in Danish adults. Eur
Clin Respir J. 2020;7(1):1706235. Available from:
https://doi.org/10.1080/20018525.2019.1706235

5. Simoni M, Lombardi E, Berti G, Rusconi F, Grutta SL, Piffer S, et al. Mould/dampness
exposure at home is associated with respiratory disorders in Italian children and adolescents: the
SIDRIA-2 study. Occup Env Med. 2005; 62:616-22. Available from: http://oem.bmj.com/

6. Apichainan N, Norkaew S, Taneepanichskul N. Residential environment in relation to

self-report of respiratory and asthma symptoms among primary school children in a high-



polluted urban area. Sci Reports. 2022; 12:2946. Available from: https://doi.org/10.1038/s41598-
022-06919-9

7. Dong GH, Ma YN, Ding HL, Jin J, Cao Y, Zhao YD, et al. Housing characteristics, home
environmental factors and respiratory health in 3945 pre-school children in China. Int J Environ
Health Res. 2008;18(4):267-82. Available from:
https://www.tandfonline.com/action/journalInformation?journalCode=cije20

8. Dong GH, Ma YN, Ding HL, Jin J, Cao Y, Zhao YD, et al. Effects of housing
characteristics and home environmental factors on respiratory symptoms of 10,784 elementary
school children from northeast China. Respiration. 2008;76(1):82-91. Available from: https://dx-
doi-org.bham-ezproxy.idm.oclc.org/10.1159/000121370

9. Mommers M, Jongmans-Liedekerken AW, Derkx R, Dott W, Mertens P, Van Schayck
CP, et al. Indoor environment and respiratory symptoms in children living in the Dutch-German
borderland. Int J Hyg Environ-Health. 2005; 208:373-81. Available from: www.elsevier.de/ijheh
10.  Skorge D, Eagan TML, Eide GE, Gulsvik A. Indoor exposures and respiratory symptoms
in a Norwegian community sample. Thorax. 2005;60(11):937-42. Available from:
www.thoraxjnl.com

11.  Phoa LL, Toelle BG, Ng K, Marks GB. Effects of gas and other fume emitting heaters on
the development of asthma during childhood. Thorax. 2004;59(9):741-5. Available from:
https://thorax.bmj.com/content/59/9/741

12. Rumchev K, Spickett J, Bulsara M, Phillips M, Stick S. Association of domestic exposure
to volatile organic compounds with asthma in young children. Thorax. 2004; 59(9):746-51.

Available from: https://pubmed.ncbi.nlm.nih.gov/15333849/



13.  Cabrera A, Picado C, Barba S, Fonseca O, Castro E, Garcia-Marcos L, et al. Prevalence
and associated factors for asthma in adults in Quito: a cross-sectional study. Colomb Med (Cali).
2022;53(2): €2025086.

14.  Wypych-Slusarska A, Niewiadomska E, Gtogowska-Ligus J. Asthma, bronchitis
respiratory symptoms, allergies and home environment: how are they related? Postepy Dermatol
Alergol. 2022;39(4):729-38. Available from: https://pubmed.ncbi.nlm.nih.gov/36090730/

15. Deng X, Thurston G, Zhang W, Ryan I, Jiang C, Khwaja H, et al. Application of data
science methods to identify school and home risk factors for asthma and allergy-related
symptoms among children in New York. Sci Total Environ. 2021; 770:144746.

16.  LuY,LinS, Lawrence WR, Lin Z, Gurzau E, Csobod E, et al. Evidence from
SINPHONIE project: impact of home environmental exposures on respiratory health among
school-age children in Romania. Sci Total Environ. 2018;621:75-84.

17.  Wang J, Engvall K, Smedje G, Norback D. Exacerbation of asthma among adults in
relation to the home environment in multi-family buildings in Sweden. Int J Tuberc lung Dis.
2017;21(2):223-9. Available from: https://pubmed.ncbi.nlm.nih.gov/28234089/

18.  Takaoka M, Suzuki K, Norback D. Current asthma, respiratory symptoms and airway
infections among students in relation to the school and home environment in Japan. J Asthma.
2017;54(6):652-61. Available from: https://pubmed.ncbi.nlm.nih.gov/28635545/

19. Norback D, Lampa E, Engvall K. Asthma, allergy and eczema among adults in
multifamily houses in Stockholm (3-HE study): associations with building characteristics, home
environment and energy use for heating. PL0oS One. 2014;9(12):e112960.

20.  ThornJ, Brisman J, Torén K, J. T, J. B. Adult-onset asthma is associated with self-

reported mold or environmental tobacco smoke exposures in the home. Allergy Eur J Allergy



Clin Immunol. 2001;56(4):287-92. Available from:
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=emed7&NEWS=N&AN=3222
2607

21.  Wang J, Engvall K, Smedje G, Norbéck D. Rhinitis, asthma and respiratory infections
among adults in relation to the home environment in multi-family buildings in Sweden. PLoS
One. 2014;9(8):e105125. Available from:
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0105125

22.  Thacher JD, Gruzieva O, Pershagen G, Melen E, Lorentzen JC, Kull, et al. Mold and
dampness exposure and allergic outcomes from birth to adolescence: data from the BAMSE
cohort. Allergy Eur J Allergy Clin Immunol. 2017;72(6):967—-74. Available from:
http://onlinelibrary.wiley.com/journal/10.1111/(1ISSN)1398-9995

23.  Wang J, Pindus M, Janson C, Sigsgaard T, Kim J-LL, Holm M, et al. Dampness, mould,
onset and remission of adult respiratory symptoms, asthma and rhinitis. Eur Respir J.
2019;53(5):1801921. Available from:
http://erj.ersjournals.com/lookup/doi/10.1183/13993003.01921-2018

24.  Saif NT, Kleiner Gl, Forster LQ, Hershorin ER, Colin AA, Mirsaeidi M, et al. Allergies,
allergic comorbidities and the home environment in paediatric asthma in Southern Florida. Int J
Environ Res Public Health. 2021;18(8).

25.  Wang J, Janson C, Malinovschi A, Holm M, Franklin KA, Modig L, et al. Asthma,
allergic rhinitis and atopic dermatitis in association with home environment - The RHINE study.

Sci Total Environ. 2022; 853:158609.



26.  Wang J, Zhao Z, Zhang Y, Li B, Huang C, Zhang X, et al. Asthma, allergic rhinitis and
eczema among parents of preschool children in relation to climate, and dampness and mold in
dwellings in China. Environ Int. 2019; 130:104910.

27. Mészéaros D, Burgess J, Walters EH, Johns D, Markos J, Giles G, et al. Domestic airborne
pollutants and asthma and respiratory symptoms in middle age. Respirology. 2014;19(3):411-8.
28. Rennie DC, Karunanayake CP, Lawson JA, Kirychuk S, McMullin K, Abonyi S, et al.
Domestic risk factors for atopic and non-atopic asthma in first nations children living in
Saskatchewan, Canada. Children (Basel). 2020;7(5):38

29. Dai X, Bui DS, Perret JL, Lowe AJ, Frith PA, Bowatte G, et al. Exposure to household
air pollution over 10 years is related to asthma and lung function decline. Eur Respir J.
2021;57(1).

30.  Jaakkola JJK, Hwang B-F, Jaakkola N. Home dampness and molds, parental atopy, and
asthma in childhood: a six-year population-based cohort study. Environ Health Perspect.
2005;113(3):357-61.

31. Lin Z, Zhao Z, Xu H, Zhang X, Wang T, Kan H, et al. Home dampness signs in
association with asthma and allergic diseases in 4618 preschool children in Urumagi, China-The
influence of ventilation/cleaning habits. PLoS One. 2015;10(7):e0134359.

32. Hu Y, Liu W, Huang C, Zou ZJ, Zhao ZH, Shen L, et al. Home dampness, childhood
asthma, hay fever, and airway symptoms in Shanghai, China: associations, dose-response
relationships, and lifestyle’s influences. Indoor Air. 2014;24(5):450-63.

33. Lee Y-L, Lin Y-C, Hsiue T-R, Hwang B-F, Guo YL. Indoor and outdoor environmental
exposures, parental atopy, and physician-diagnosed asthma in Taiwanese school children.

Pediatrics. 2003;112(5): e389.



34.  Pirastu R, Bellu C, Greco P, Pelosi U, Pistelli R, Accetta G, et al. Indoor exposure to
environmental tobacco smoke and dampness: respiratory symptoms in Sardinian children--
DRIAS study. Environ Res. 2009;109(1):59-65.

35.  Gunnbjornsdéttir M1, Franklin KA, Norbéck D, Bjornsson E, Gislason D, Lindberg E, et
al. Prevalence and incidence of respiratory symptoms in relation to indoor dampness: the
RHINE study. Thorax. 2006 ;61(3):221-5.

36. Molnéar D, Galffy G, Horvath A, Tomisa G, Katona G, Hirschberg A, et al. Prevalence of
asthma and its associating environmental factors among 6-12-year-old school children in a
metropolitan environment-a cross-sectional, questionnaire-based study. Int J Environ Res Public
Health. 2021;18(24).

37. Lin S, Gomez MI, Hwang S-A, Munsie JP, Fitzgerald EF. Self-reported home
environmental risk factors for childhood asthma: a cross-sectional study of children in Buffalo,
New York. J Asthma. 2008;45(4):325-32.

38.  Svendsen ER, Gonzales M, Commodore A. The role of the indoor environment:
residential determinants of allergy, asthma and pulmonary function in children from a US-
Mexico border community. Sci Total Environ. 2018;616-617:1513-23.

39.  Tsai H-J, Tsai AC, Nriagu J, Ghosh D, Gong M, Sandretto A. Risk factors for respiratory
symptoms and asthma in the residential environment of 5th grade school children in Taipei,
Taiwan. J Asthma. 2006;43(5):355-61.

40. WangJ, LiB, YuW, Yang Q, Wang H, Huang D, et al. Rhinitis symptoms and asthma
among parents of preschool children in relation to the home environment in Chongging, China.

PL0S One. 2014;9(4): e94731.



41.  Jaakkola MS, Hyrkés-Palmu H, Jaakkola JJK. Residential exposure to dampness is
related to reduced level of asthma control among adults. Int J Environ Res Public Health.
2022;19(18).

42.  SaijoY, Yoshioka E, Sato Y, Azuma H, Tanahashi Y, Ito Y, et al. Relations of mold,
stove, and fragrance products on childhood wheezing and asthma: a prospective cohort study
from the Japan Environment and Children’s Study. Indoor Air. 2021;32(1): €12931.

43. Ellie AS, Sun Y, Hou J, Wang P, Zhang Q, Sundell J. Prevalence of childhood asthma
and allergies and their associations with perinatal exposure to home environmental factors: A
cross-sectional study in Tianjin, China. Int J Environ Res Public Health. 2021;18(8).

44.  Tham KW, Zuraimi MS, Koh D, Chew FT OP. Associations between home dampness
and presence of molds with asthma and allergic symptoms among young children in the tropics.
Pediatr Allergy Immunol. 2007; 18:418-424. Available from:

https://onlinelibrary.wiley.com/doi/10.1111/j.1399-3038.2007.00544.x



