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Abstract

This study aims to find out the relationship between pet keeping in childhood and asthma
and allergy among children aged 0—-8 years old in Tianjin, China. Parental or guardians
reports of 7360 children were analyzed. 1490 (21.6%) families kept pets at the time of the
survey (current), among them 4.0% cats, and 14.7% dogs. For the first year of life of children
(early), 1196 (18.4%) families kept pets, and among them 3.2% cats, and 13.7% dogs.
Exposure to a pet in early childhood significantly increased the risk of current wheeze, cur-
rent dry cough, and diagnosed rhinitis. 17.9% of parents reported an avoidance behavior,
i.e., had removed or refrained a pet due to asthma or allergy in the family. After adjustment
for avoidance behavior, the negative effect of pet keeping on children’s health became even
more obvious, with e.g. an AOR of 3.37 (1.58-7.19) for diagnosed asthma, 3.60 (2.07-6.27)
for diagnosed rhinitis, 1.92 (1.31-2.81) for diagnosed eczema. A dose-response relation-
ship between pet keeping at current and current wheeze, current eczema and diagnosed
eczema was found. In conclusion, pet exposure in early life of children in Tianjin is a risk fac-
tor for asthma and allergies among children aged 0-8 years old.

Introduction

The impact of pet keeping on the development of allergic diseases is discussed [1]. Some stud-
ies support the view that pet keeping in early life decreases the risk of asthma and allergies in
children. For example, Hesselmar at al [2] found that exposure to pets during the first year of
life decreased the risk of allergic rhinitis at 7-9 years and of asthma at 12-13 years. Ownby

et al [3] even found that children exposed to two or more dogs or cats had the lowest preva-
lence of any skin prick test compared with children exposed to less pets. On the other hand,
some studies found that pet keeping in early life of children is significantly positively associated
with symptoms in later life. For example, Wahn et al [4] found that children who exposure to
higher cat allergen (150 ng/gm vs 64 ng/gm) were more likely to get allergy. Lombardi et al [5]
found exposure to cat in the first year of life significantly increased the risk of current wheeze.
A Swedish study found that the protective effects of pet exposure were due to avoidance behav-
ior [6], i.e., allergic families intend to remove or refrain from pets.
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Most of early studies are based on Western populations or populations of industrialized
regions. Some studies also have been conducted in Asia. In 1999, Zheng et al [7] conducted a
case-control study in Beijing, China and found that dog or cat keeping was an important risk
factor for children’s asthma. In 2001, Salo et al [8] conducted a study in Wuhan, China, and
revealed that keeping pets at current was positively associated with persistent cough and
wheeze; exposure to pets in early life significantly increased the risk of diagnosed asthma. In
order to study associations between the home environment and children’s asthma and aller-
gies, a national study “China, Children, Health and Home (CCHH)” has been conducted since
2010. This paper aims to find out the relationship between early exposure to pets and allergic
symptoms among children in Tianjin, China.

Methods

Since April 2013, randomly selected kindergartens, daycare centers and primary schools were
invited to participate in this study. With the help from the teachers, questionnaires were dis-
tributed to parents of children aged 0-8 years old.

The questionnaire was developed from the Dampness in Buildings and Health (DBH)
study in Sweden [9], which has been used in many countries and cities respectively [10]. How-
ever, questions on building characteristics were modified to better reflect the Chinese housing
styles. The questions on children’s asthma and allergy are identical to core questions used in
ISAAC (International Study on Asthma and Allergy of Child) study [11]. The good validity
and reliability of the questionnaire were tested and reported in previous Chinese studies [12-
13]. The entire questionnaire is shown in S1 and S2 Files. It consists of questions on children’s
background information, life styles, home environment and health. Children’s health out-
comes are wheeze in the last 12 months (current wheeze), dry cough in the last 12 months
(current dry cough), diagnosed asthma, rhinitis in the last 12 months (current rhinitis), diag-
nosed rhinitis, eczema in the last 12 months (current eczema), and diagnosed eczema. With
regard to pet keeping, parents were asked whether their family kept pets in the current home
and/or in the first year of life of children; and if so, what type of pets: dog, cat, rodent (rabbit,
hamster), bird, fish?

In this study, the database was divided into four groups of different pet keeping behavior
(pet keeping all the time, never, at birth but not current, not at birth but current) to assess the
avoidance behavior as Bornehag et al did in Sweden [6]. Moreover, parents were also asked to
describe their avoidance behaviors: whether they removed or refrained to have a pet due to
asthma or allergy among their families.

Statistics

Logistic regression models were used to evaluate the association of pet exposure with asthma
and allergies among children. In the multivariate analyses we adjusted for gender, age, total
household income, family allergic history, location, dampness and avoidance behavior. A p-
value of less than 0.05 was accepted to be of significance. All statistical analyses were performed
with the SPSS (version 22).

Ethical statement

Ethical approval was obtained from the Research Office at Tianjin University. Our participants
provided verbal informed consent to participate in this study. This study is anonymous ques-
tionnaire survey. It involves no risk to the subjects. The study could not practicably be carried
out with written consent. Completed surveys were used to reflect participant consents. These
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surveys were stored in a lock cabinet. Research Office at Tianjin University approved this con-
sent procedure.

Results

7865 parents answered the questionnaire survey, with a response rate of 78%. Ages were not
reported for 204 children, and 295 children were outside 0 to 8 age boundary. Therefore, our
final analysis was of 7366 children, among which 3539 resided in inner city, 1483 in suburban,
1755 in rural areas. Demographic information, health outcomes and exposure to pets are sum-
marized in Table 1. The highest prevalence of asthma and allergies was reported by people liv-
ing in city, followed by suburban and rural areas. Pet keeping had an opposite trend. The
highest rate of pet keeping was reported from rural areas. However, people living in city had
fish as pets more often. Dog is the most popular pet.

In this study, children who had pets at birth but not currently showed the highest preva-
lence of diagnosed asthma, current rhinitis, current eczema and diagnosed eczema, while chil-
dren who had pets currently but not at birth showed the highest prevalence of current wheeze
and current dry cough. Children who had pets all the time showed the highest prevalence rate
of diagnosed rhinitis (Table 2). S1 Table shows the prevalence of allergic symptoms for differ-
ent “avoidance behavior”. The highest prevalence of allergic symptoms appeared in the group
with an avoidance behavior (followed by the group that had pets at home currently, and the
group neither having pets nor having avoidance behavior). And it also revealed that the influ-
ence of behavior is more clear in urban areas.

Table 3 shows there is no “protective” effect of neither pet keeping currently nor pet keep-
ing early for asthma and allergies. It indicated that pet keeping especially cats exposure was a
significant risk factor for diagnosed asthma and diagnosed eczema. The effect of keeping pets
became even more negative after adjusting for avoidance behavior (Table 4).

In order to explore whether there is a dose-response relationship between the number of
pets and allergic diseases, furry pets including cats, dogs, rodents and birds were reclassified
into two categories: one furry pet, two or more furry pets. Respectively, in current life, 12.9%
families had one furry pet, while 4.5% had at least two furry pets. The dose response relationship
between the number of furry pets and asthma and allergy in current home is showed in Fig 1. It
indicates that pet keeping in current home have a clear dose-responses with current wheeze,
current eczema and diagnosed eczema. After stratifying for rural, suburban and urban areas, we
found that the dose-response relationship only exists in rural and urban areas (52 Table).

Discussion

Our study investigated the pet exposure in Chinese homes with a big sample size of 7366 chil-
dren and a good response rate of 78%. We found that pet keeping is a risk factor for children’s
health. This is consistent with the findings from the scientific literature review [14]. Most of
earlier studies were based on Western populations [15-18], however, some studies from other
part of Asia or China have been published in recent year [8, 19-21]. Studies either based on
Western populations or based on Asian populations [4, 5, 20] revealed that there are dose-
response relationships between pet exposure and allergic sensitizations. Bornehag et al [6]
found that the greater number of different types of pets, the higher risk for children to have
allergic symptoms. Our study confirmed the dose-response relationship of pet keeping in cur-
rent homes with current eczema and diagnosed eczema, but not for pet keeping at birth.
There are studies based on western populations that support the view that keeping animals
in early life of children will protect against the allergic symptoms [22-27]. In a cross-sectional
study, Bornehag et al [6] showed that current pet keeping was ‘protective’, but mainly because
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Table 1. Demographic information, health outcomes and exposure to pets of the investigated population, n

(%).

Home location

Total Rural Suburban Urban
Demographic information
Gender
Male 3780 (51.9) 916 (52.9) 756 (51.5) 1801 (51.5)
Female 3499 (48.1) 815 (47.1) 712 (48.5) 1699 (48.5)
Age
0-2 years old 225 (3.1) 65 (3.7) 44 (3.0) 102 (2.9)
3-5 years old 3238 (44.0) 751 (42.8) 677 (45.7) 1549 (43.8)
6-8 years old 3903 (53.0) 939 (53.5) 762 (51.4) 1888 (53.3)
Members of family have asthma or allergies 948 (14.1) 113 (7.0) 164 (11.7) 625 (18.4)
Dampness in home 1370 (23.0) 363 (26.8) 318 (25.6) 637 (20.7)
Total income (RMB)
<30 thousand 1123 (17.4) 482 (31.8) 249 (18.7) 288 (8.9)
30-50 thousand 1516 (23.5) 619 (40.8) 370 (27.7) 434 (13.5)
50-100 thousand 1863 (28.9) 342 (22.5) 429 (32.1) 989 (30.7)
100-200 thousand 1381 (21.4) 58 (3.8) 201 (15.1) 1071 (33.2)
>200 thousand 572 (8.9) 16 (1.1) 86 (6.4) 444 (13.8)
Health outcomes
Current wheeze 333 (4.9) 41 (2.5) 56 (4.1) 199 (5.9)
Current dry cough 937 (13.6) 148 (8.9) 171 (12.0) 556 (16.2)
Diagnosed asthma 302 (4.4) 40 (2.4) 44 (3.1) 193 (5.7)
Current rhinitis 2002 (29.8) 324 (20.3) 363 (26.4) 1221 (36)
Diagnosed rhinitis 636 (9.5) 72 (4.4) 110 (7.9) 416 (12.4)
Current eczema 998 (14.9) 198 (12.4) 189 (13.7) 558 (16.5)
Diagnosed eczema 2624 (39.1) 460 (29) 501 (36.2) 1552 (45.8)
Pets exposure |
Keeping pets at time of survey (current) 1490 (21.6) 678 (40.8) 279 (19.5) 458 (13.3)
Cat 224 (4.0) 135 (12.1) 31(2.6) 49 (1.6)
Dog 929 (14.7) 526 (34.9) 180 (13.5) 178 (5.6)
Rodent 111 (2.0) 46 (4.5) 12 (1.0) 50 (1.6)
Bird 141 (2.5) 50 (4.8) 33(2.8) 54 (1.8)
Fish 341 (5.9) 39 (3.7) 76 (6.2) 207 (6.5)
Keeping pets in the first year of life (early) 1196 (18.4) 509 (32.8) 257 (19.0) 377 (11.5)
Cat 177 (3.2) 85 (7.5) 33(2.9) 49 (1.7)
Dog 845 (13.7) 421 (28.8) 187 (14.6) 206 (6.6)
Rodent 53 (1.0) 16 (1.5) 11 (1.0) 22 (0.8)
Bird 83 (1.5) 25(2.3) 18 (1.6) 37(1.3)
Fish 175 (3.2) 18 (1.7) 39 (3.4) 106 (3.5)

https://doi.org/10.1371/journal.pone.0197274.t1001

of an avoidance behaviour. In Sweden, there was a public awareness regarding the risks of pet
keeping for allergies (due to a national campaign about allergies in 1996), which can explain
the high avoidance behaviour. In China and Bulgaria [18], the knowledge among the general
population is probably much lower. So, most of parents know little about the risks of pet keep-
ing for children asthma and allergies, and the percentage of people who had an avoidance

behaviour was low (In this study 11.0% parents reported an avoidance behaviour towards pets,

and in Bulgaria 3.3% had “got rid of” and 10.6% “refrained” from having pets, compared to
Sweden 27.3% reported an avoidance behaviour).
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Table 2. Prevalence (n, %) of asthma and allergy among children with different pets keeping status.

Prevalence, n (%)

Group I?, n = 4707 Group %, n = 342 Group IIIS, n = 740 Group VY, n =598

Current wheeze 212 (4.7) 22 (6.9) 25 (3.6) 32 (5.8)

Current dry cough 611 (13.4) 64 (19.5) 86 (12.0) 67 (11.8)
Diagnosed asthma 209 (4.6) 13 (3.9) 33 (4.7) 21(3.7)

Current rhinitis 1362 (30.2) 92 (29.1) 210 (30.4) 144 (26.1)
Diagnosed rhinitis 437 (9.8) 25(7.7) 59 (8.3) 57 (10.3)

Current eczema 642 (14.3) 47 (14.6) 128 (18.4) 96 (17.4)
Diagnosed eczema 1811 (40.4) 117 (35.8) 296 (42.0) 214 (39.2)

*Group I: Never have pets.

°Group II: Having pets at current, but not early.
“Group III: Having pets at early, but not currently.
4Group IV: Having pets all the time.

https://doi.org/10.1371/journal.pone.0197274.t1002

Dander, urine and saliva from pets are potential allergens, which can be carried by pet hair,
cloth, indoor furniture for several months. Through the quantitative assessment of exposure to
dog (Can f 1) and cat (Fel d 1) allergens, Ingram et al [28] revealed that the high prevalence of
IgE antibody to cat and dog allergens were positively associated with the presence of cat and/
or dog allergens in the houses. The result in our study is consistent with finding that the pres-
ence of pet increased the risk of asthma and allergy.

Limitations

There are some limitations in this study. Information about children’s health, pet keeping, and
environment of residence in this study were collected by questionnaires, why there may be
some recall bias. However, the strong associations between keeping pets, pet avoidance behav-
iour, and different health outcomes as shown in this study, cannot be explained by such bias.

Table 3. Adjusted odds ratios of pet keeping for asthma and allergies among children®.

Current wheeze | Current dry cough | Diagnosed asthma | Current rhinitis | Diagnosed rhinitis | Current eczema | Diagnosed eczema

No pets keeping 1 1 1 1 1 1 1

(reference)

Pet keeping currently 1.28(0.81-2.04) 1.04(0.76-1.43) 1.13(0.69-1.83) 0.99(0.77-1.28) | 1.21(0.85-1.72) 1.25(0.92-1.70) | 1.24(0.98-1.58)
Cat 1.47(0.62-3.50) 1.01(0.58-1.74) 3.12(1.58-6.16) 1.12(0.74-1.70) | 1.49(0.79-2.84) 1.76(1.09-2.85) | 1.42(0.97-2.07)
Dog 1.37(0.85-2.22) | 1.02(0.76-1.38) 1.28(0.79-2.06) 1.07(0.85-1.34) | 1.27(0.89-1.81) 1.33(1.00-1.76) | 1.22(0.99-1.50)
Rodent 2.22(0.98-5.07) | 1.34(0.74-2.45) 2.74(1.29-5.82) | 1.08(0.65-1.79) | 1.56(0.78-3.14) 1.55(0.87-2.77) | 1.42(0.88-2.28)
Bird 1.20(0.43-3.40) | 0.97(0.50-1.85) 1.10(0.39-3.12) 1.11(0.68-1.80) | 1.58(0.80-3.12) 1.33(0.73-2.42) | 1.30(0.83-2.05)
Fish 1.35(0.78-2.32) | 0.78(0.52-1.18) 0.71(0.36-1.43) 1.02(0.76-1.38) | 1.43(0.96-2.14) 1.66(1.18-2.32) | 1.37(1.03-1.81)
Pet keeping early 1.70(1.07-2.71) | 1.32(0.96-1.84) 0.85(0.48-1.53) 0.91(0.69-1.20) | 1.06(0.71-1.57) 0.96(0.68-1.36) | 1.00(0.77-1.30)
Cat 2.57(1.18-5.62) | 1.39(0.81-2.40) 2.86(1.41-5.82) 1.27(0.81-1.99) | 1.87(0.99-3.54) 1.60(0.94-2.73) | 1.16(0.76-1.77)
Dog 1.59(1.00-2.51) | 1.12(0.84-1.50) 0.82(0.48-1.42) 0.95(0.76-1.20) | 1.17(0.82-1.68) 1.29(0.98-1.70) | 1.06(0.86-1.30)
Rodent 2.01(0.59-6.93) | 2.29(1.04-5.06) 3.80(1.37-10.53) | 0.51(0.21-1.20) | 1.28(0.42-3.87) 1.53(0.64-3.65) | 0.73(0.35-1.53)
Bird 4.56(2.00-10.37) | 1.69 (0.84-3.38) 3.04(1.24-7.50) 0.58(0.28-1.19) | 1.51(0.61-3.73) 1.67(0.81-3.44) | 0.77(0.41-1.45)
Fish 2.08(1.07-4.03) | 0.87(0.50-1.52) 0.43(0.13-1.39) 0.89(0.58-1.34) | 1.44(0.83-2.50) 1.36(0.85-2.18) | 1.02(0.69-1.50)

*No pet keeping was set as reference. Odds ratio was adjusted for gender, age, total income, family allergic history, home location and home dampness.

https://doi.org/10.1371/journal.pone.0197274.t003
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Table 4. Adjusted odds ratio of pet keeping for asthma and allergy among children when an avoidance behavior is adjusted”.

Current wheeze

Current dry cough

Diagnosed asthma

Current rhinitis

Diagnosed rhinitis

Current eczema

Diagnosed eczema

No pet keeping
(reference)

1

1

1

1

1

1

1

Pet keeping currently

2.13(1.02-4.47)

1.32(0.80-2.16

3.37(1.58-7.19)

1.72(1.16-2.54)

3.60-2.07-6.27)

2.53(1.57-4.08)

1.92(1.31-2.81)

Cat

1.95(0.72-5.29)

1.14(0.61-2.15

6.34(2.75-14.65)

1.84(1.14-2.97)

4.24(2.02-8.88)

3.30(1.86-5.87)

2.10(1.35-3.28)

Dog

1.83(0.92-3.66)

2.57(1.29-5.10)

1.73(1.24-2.40)

3.63(2.17-6.06)

2.64(1.74-4.00)

1.78(1.30-2.43)

Rodent

3.03(1.15-7.95)

~ |~ ||

1.51(0.76-2.98

5.89(2.38-14.53)

1.75(1.00-3.07)

4.38(1.99-9.64)

3.19(1.66-6.13)

2.05(1.21-3.50)

Bird

1.60(0.51-5.09)

)
)
1.17(0.76-1.80)
)
)

1.10(0.53-2.26

2.28(0.72-7.26)

1.81(1.05-3.10)

4.44(2.05-9.64)

2.71(1.39-5.30)

1.94(1.16-3.23)

Fish

1.82(0.87-3.82)

0.86(0.51-1.45)

1.53(0.65-3.60)

1.66(1.13-2.43)

4.00(2.32-6.88)

3.35(2.14-5.27)

2.00(1.39-2.88)

Pets keeping early

1.96(1.18-3.25)

1.44(1.02-2.04)

1.05(0.57-1.94)

1.01(0.76-1.36)

1.26(0.83-1.91)

1.04(0.72-1.50)

1.02(0.77-1.34)

Cat

2.92(1.31-6.49)

1.48(0.85-2.58)

3.17(1.54-6.53)

1.38(0.88-2.18)

2.30(1.21-4.37)

1.56(0.89-2.71

1.15(0.75-1.77)

Dog

1.70(1.05-2.75)

1.19(0.88-1.62)

0.91(0.52-1.60)

1.00(0.79-1.27)

1.38(0.95-2.00)

1.31(0.98-1.75

1.06(0.86-1.32)

Rodent

2.42(0.69-8.51)

2.40(1.08-5.36)

4.54(1.61-12.85)

0.56(0.24-1.34)

1.68(0.54-5.19)

0.72(0.34-1.52)

Bird

5.53(2.39-12.80)

1.82(0.90-3.70)

3.80(1.52-9.49)

0.63(0.30-1.30)

1.57(0.74-3.37

0.76(0.40-1.44)

Fish

2.71(1.33-5.50)

0.92(0.52-1.64)

0.55(0.17-1.83)

0.98(0.64-1.51)

(

(
1.90(0.76-4.71)
1.94(1.09-3.47)

1.48(0.91-2.42

)
)
1.63(0.68-3.93)
)
)

P B

1.02(0.68-1.53)

*No pet keeping was set as reference. Odds ratio was adjusted for gender, age, total income, family allergic history, home location, home dampness and avoidance

behavior.

https://doi.org/10.1371/journal.pone.0197274.t1004

The lack of data on other contact accesses to pets’ allergens (e.g. by contacting with pets aller-
gens outside home (like daycares, schools) or contacting with allergens transferred by visitors)
is another limitation of our study. However, allergen exposure through other accesses may not
change the strong association between pets keeping at home and children’s health. Identifica-
tion and quantification on pet allergens (Fel d 1, Can f 1) in indoor environment should be
investigated in further studies.
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Fig 1. The dose-response relationship between pets keeping in home and allergies among children. 'Odds ratios are adjusted for gender, age, total household
income, family allergic history, home location, home dampness and avoidance behavior. > Furry pet: cats, dogs, rodents and birds.

https://doi.org/10.1371/journal.pone.0197274.9001

PLOS ONE | https://doi.org/10.1371/journal.pone.0197274 May 16,2018

6/9



https://doi.org/10.1371/journal.pone.0197274.t004
https://doi.org/10.1371/journal.pone.0197274.g001
https://doi.org/10.1371/journal.pone.0197274

@° PLOS | ONE

Pet keeping and children’s health

Conclusions

This study assessed the relationship between pet keeping in childhood and asthma and allergy
in children aged 0-8 years old. The highest prevalence of asthma and allergies was reported by
people living in a city. However, pet keeping had an opposite trend. The highest rate of pet
keeping was reported by people from rural areas. For all participants, pet keeping in childhood
was positively associated with asthma and allergy, and the children who had pets at current
home had 2-3 times higher prevalences of diagnosed asthma, rhinitis and eczema.

Supporting information

S1 File. Questionnaire (Chinese version).
(DOC)

S2 File. Questionnaire (English version).
(DOC)

S1 Table. Prevalence (%) of asthma and allergy among children with different avoidance
behaviors.
(DOCX)

S2 Table. Adjusted odds ratio of the number of furry pets keeping and asthma and allergy
among children.
(DOCX)

S1 Dataset.
(SAV)

Acknowledgments
We would like to thank all the participating families.

Author Contributions

Conceptualization: Yuexia Sun, Jan Sundell.

Data curation: Yuexia Sun, Jing Hou.

Formal analysis: Shugang Luo, Yuexia Sun, Jan Sundell.

Funding acquisition: Yuexia Sun.

Investigation: Yuexia Sun, Jing Hou, Xiangrui Kong, Pan Wang, Qingnan Zhang.
Methodology: Yuexia Sun, Jan Sundell.

Project administration: Yuexia Sun.

Supervision: Yuexia Sun, Jan Sundell.

Writing - original draft: Shugang Luo.

Writing - review & editing: Yuexia Sun, Jan Sundell.

References
1. Sundell J. Reflections on the history of indoor air science, focusing on the last 50 years. Indoor Air.
2017; 27:1-17.

PLOS ONE | https://doi.org/10.1371/journal.pone.0197274 May 16,2018 7/9


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0197274.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0197274.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0197274.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0197274.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0197274.s005
https://doi.org/10.1371/journal.pone.0197274

@° PLOS | ONE

Pet keeping and children’s health

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Hesselmar B, Aberg N, Aberg B, Eriksson B, Bjérkstén B. Does early exposure to cat or dog protect
against later allergy development? Clin Exp Allergy. 1999; 29: 611-617. https://doi.org/10.1046/j.1365-
2222.1999.00534.x PMID: 10231320

Ownby DR, Johnson CC, Peterson EL. Exposure to dogs and cats in the first year of life and risk of aller-
gic sensitization at 6 to 7 years of age. JAMA. 2002; 288: 963-972. https://doi.org/10.1001/jama.288.8.
963 PMID: 12190366

Wahn U, Lau S, Bergmann R, Kulig M, Forster J, Bergmann K| et al. Indoor allergen exposure is a risk
factor for sensitization during the first three years of life. J Allergy Clin Immunol. 1997; 99: 763-769.
PMID: 9215243

Lombardi E, Simoni M, La Grutta S, Viegi G, Bisanti L, Chellini E, et al. Effects of pet exposure in the
first year of life on respiratory and allergic symptoms in 7-yr-old children. the SIDRIA-2 study. Pediatr
Allergy Immunol. 2010; 21: 268-276. https://doi.org/10.1111/j.1399-3038.2009.00910.x PMID:
20444167

Bornehag CG, Sundell J, Hagerhed L, Janson S. Pet-keeping in early childhood and airway, nose and
skin symptoms later in life. Allergy. 2003; 58: 939-944. https://doi.org/10.1034/j.1398-9995.2003.
00050.x PMID: 12911425

Zheng T, Niu S, Lu B, Fan X, Sun F, Wang J, et al. Childhood asthma in Beijing, China: A population-
based case-control study. Am J Epidemiol. 2002; 156: 977-983. https://doi.org/10.1093/aje/kwf127
PMID: 12419771

Salo PM, Xia J, Anderson Johnson C, Li Y, Avol EL, Gong J, et al. Indoor allergens, asthma, and
asthma-related symptoms among adolescents in Wuhan, China. Ann Epidemiol. 2004; 14: 543-550.
https://doi.org/10.1016/j.annepidem.2003.09.015 PMID: 15350953

Bornehag CG, Sundell J, Hagerhed-Engman L, Sigsggard T, Janson S and Aberg N. ‘Dampness’ at
home and its association with airway, nose, and skin symptoms among 10,851 preschool children in
Sweden: a cross-sectional study. Indoor Air. 2005; 15: 48-55.

Sundell J, Li BZ, Zhang YP. China, Children, Homes, Health (CCHH). Chinese Sci Bull. 2013; 58:
4179-4181.

Asher MI, Keil U, Anderson HR, Beasley R, Crane J, Martinez F, et al. International study of asthma and
allergies in childhood (ISAAC): rationale and methods. Eur Respir J. 1995; 8 (3): 483—-491. PMID:
7789502

Sun YX, Sundell J, Zhang YF. Validity of building characteristics and dorm dampness obtained in a self-
administrated questionnaire. Sci Total Environ. 2007; 387 (1-3): 276-282. https://doi.org/10.1016/}.
scitotenv.2007.07.001 PMID: 17692898

Wang H, LiBZ, Yang Q, Yu W, Wang J, Liu YL, et al. Dampness in dwellings and its associations with
asthma and allergies among children in Chongqing: a cross-sectional study. Chinese Sci Bull. 2013; 58
(34): 4259-4266.

Ahlbom A, Backman A, Bakke J, Foucard T, Halken S, Kjellman NIM, et al. “NORDPET” Pets indoors-a
risk factor for or protection against sensitisation/allergy. Indoor Air. 1998; 8: 219-235.

Medjo B, Atanaskovic-Markovic M, Nikolic D, Spasojevic-Dimitrijeva B, lvanovski P, Djukic S. Associa-
tion between pet-keeping and asthma in school children. Pediatr Int. 2013; 55: 133-137. https://doi.org/
10.1111/ped.12071 PMID: 23421334

Pyrhénen K, Nayh& S, Laara E. Dog and cat exposure and respective pet allergy in early childhood.
Pediatr Allergy Immunol. 2015; 26: 247-255. https://doi.org/10.1111/pai.12369 PMID: 25735463

Apelberg BJ, Aoki Y, Jaakkola JJK. Systematic review: exposure to pets and risk of asthma and
asthma-like symptoms. J Allergy Clin Immunol. 2001; 107: 455—460. https://doi.org/10.1067/mai.2001.
113240 PMID: 11240945

Naydenov K, Popov T, Mustakov T, Melikov A, Bornehag CG, Sundell J. The association of pet keeping
at home with symptoms in airways, nose and skin among Bulgarian children. Pediatr Allergy Immunol.
2008; 19: 702—708. https://doi.org/10.1111/j.1399-3038.2008.00721.x PMID: 18266829

Fukao T, Fukutomi O, Hirayama K, Teramoto T, Kaneko H, Kondo M, et al. Questionnaire-based study
on the relationship between pet-keeping and allergic diseases in young children in Japan. Allergol Int.
2005; 54:521-526. https://doi.org/10.2332/allergolint.54.521

Dong GH, Ma YN, Ding HL, Jin J, Cao Y, Zhao YD, et al. Pets keeping in home, parental atopy, asthma,
and asthma-related symptoms in 12,910 elementary school children from northeast China. Indoor Air.
2009; 19: 166—173. hitps://doi.org/10.1111/j.1600-0668.2008.00576.x PMID: 19076246

WangL, QuF, Zhang Y, Weschler LB, Sundell J. Home environment in relation to allergic rhinitis
among preschool children in Beijing, China: A cross-sectional study. Build Environ. 2015; 93: 54—63.
https://doi.org/10.1016/j.buildenv.2015.02.010

PLOS ONE | https://doi.org/10.1371/journal.pone.0197274 May 16,2018 8/9


https://doi.org/10.1046/j.1365-2222.1999.00534.x
https://doi.org/10.1046/j.1365-2222.1999.00534.x
http://www.ncbi.nlm.nih.gov/pubmed/10231320
https://doi.org/10.1001/jama.288.8.963
https://doi.org/10.1001/jama.288.8.963
http://www.ncbi.nlm.nih.gov/pubmed/12190366
http://www.ncbi.nlm.nih.gov/pubmed/9215243
https://doi.org/10.1111/j.1399-3038.2009.00910.x
http://www.ncbi.nlm.nih.gov/pubmed/20444167
https://doi.org/10.1034/j.1398-9995.2003.00050.x
https://doi.org/10.1034/j.1398-9995.2003.00050.x
http://www.ncbi.nlm.nih.gov/pubmed/12911425
https://doi.org/10.1093/aje/kwf127
http://www.ncbi.nlm.nih.gov/pubmed/12419771
https://doi.org/10.1016/j.annepidem.2003.09.015
http://www.ncbi.nlm.nih.gov/pubmed/15350953
http://www.ncbi.nlm.nih.gov/pubmed/7789502
https://doi.org/10.1016/j.scitotenv.2007.07.001
https://doi.org/10.1016/j.scitotenv.2007.07.001
http://www.ncbi.nlm.nih.gov/pubmed/17692898
https://doi.org/10.1111/ped.12071
https://doi.org/10.1111/ped.12071
http://www.ncbi.nlm.nih.gov/pubmed/23421334
https://doi.org/10.1111/pai.12369
http://www.ncbi.nlm.nih.gov/pubmed/25735463
https://doi.org/10.1067/mai.2001.113240
https://doi.org/10.1067/mai.2001.113240
http://www.ncbi.nlm.nih.gov/pubmed/11240945
https://doi.org/10.1111/j.1399-3038.2008.00721.x
http://www.ncbi.nlm.nih.gov/pubmed/18266829
https://doi.org/10.2332/allergolint.54.521
https://doi.org/10.1111/j.1600-0668.2008.00576.x
http://www.ncbi.nlm.nih.gov/pubmed/19076246
https://doi.org/10.1016/j.buildenv.2015.02.010
https://doi.org/10.1371/journal.pone.0197274

@° PLOS | ONE

Pet keeping and children’s health

22,

23.

24,

25.

26.

27.

28.

Roost HP, Klinzli N, Schindler C, Jarvis D, Chinn S, Perruchoud AP, et al. Role of current and childhood
exposure to cat and atopic sensitization. J Allergy Clin Immunol. 1999; 104: 941-947. https://doi.org/
10.1016/S0091-6749(99)70072-2 PMID: 10550736

Leynaert B, Neukirch C, Jarvis D, Chinn S, Burney P, Neukirch F. Does living on a farm during childhood
protect against asthma, allergic rhinitis, and atopy in adulthood? Am J Respir Crit Care Med. 2001; 164:
1829-1834. https://doi.org/10.1164/ajrccm.164.10.2103137 PMID: 11734431

Remes ST, Castro-Rodriguez JA, Holberg CJ, Martinez FD, Wright AL. Dog exposure in infancy
decreases the subsequent risk of frequent wheeze but not of atopy. J Allergy Clin Immunol. 2001; 108:
509-515. https://doi.org/10.1067/mai.2001.117797 PMID: 11590373

Heinrich J. Exposure to pets and allergies in children. Pediatr Allergy Immunol. 2002; 13: 334-341.
https://doi.org/10.1034/j.1399-3038.2002.02063.x PMID: 12431192

Perzanowski MS, Rénmark E, Platts-Mills TAE, Lundback B. Effect of cat and dog ownership on sensiti-
zation and development of asthma among preteenage children. Am J Respir Crit Care Med. 2002; 166:
696-702. https://doi.org/10.1164/rccm.2201035 PMID: 12204868

Campo P, Kalra HK, Levin L, Reponen T, Olds R, Lummus ZL, et al. Influence of dog ownership and
high endotoxin on wheezing and atopy during infancy. J Allergy Clin Immunol. 2006; 118: 1271-1278.
https://doi.org/10.1016/j.jaci.2006.08.008 PMID: 17157656

Ingram JM, Sporik R, Rose G, Honsinger R, Chapman MD, Platts-Mills TAE. Quantitative assessment
of exposure to dog (Canf1) and cat (Feld1) allergens: Relation to sensitization and asthma among chil-
dren living in Los Alamos, New Mexico. J Allergy Clin Immunol. 1995; 96: 449-456. https://doi.org/10.
1016/S0091-6749(95)70286-5 PMID: 7560654

PLOS ONE | https://doi.org/10.1371/journal.pone.0197274 May 16,2018 9/9


https://doi.org/10.1016/S0091-6749(99)70072-2
https://doi.org/10.1016/S0091-6749(99)70072-2
http://www.ncbi.nlm.nih.gov/pubmed/10550736
https://doi.org/10.1164/ajrccm.164.10.2103137
http://www.ncbi.nlm.nih.gov/pubmed/11734431
https://doi.org/10.1067/mai.2001.117797
http://www.ncbi.nlm.nih.gov/pubmed/11590373
https://doi.org/10.1034/j.1399-3038.2002.02063.x
http://www.ncbi.nlm.nih.gov/pubmed/12431192
https://doi.org/10.1164/rccm.2201035
http://www.ncbi.nlm.nih.gov/pubmed/12204868
https://doi.org/10.1016/j.jaci.2006.08.008
http://www.ncbi.nlm.nih.gov/pubmed/17157656
https://doi.org/10.1016/S0091-6749(95)70286-5
https://doi.org/10.1016/S0091-6749(95)70286-5
http://www.ncbi.nlm.nih.gov/pubmed/7560654
https://doi.org/10.1371/journal.pone.0197274

S1 File. Questionnaire (Chinese version)



%S

FEERNNRE L ERE
RAA

JLIEEREEET[BETR

JUE AN RN 5 =N A S R A

0

REKRF



K #

ol

AR K

N/

AR, PUCNTEAG R 80%I B E= N, H. 65%H I Al =R B . K a7t
R E NG G I & T =AM VR R FAT RSN IR SRR ENT
SIG PR E AN ? & LE ., Za. 2 AFEMERTR . B, =N SIE g LE A
FAK B!

FARE . BRFHEL RBRWIE A BB R L A T = R RL, A&
I Y A AT L T A A T S R AN DU O AT R B I LR R R R AR BRI s
EATHAR AR A 2 X LR R A fEE

R g, AMUERERTTE, BREBNIBWIA RS MoTE. ik, EAZHT
TR AL BHIFE AT, BRIrAUAAR 2 0% T8y B, BRAEROL 7 E S IS S )L #E g
R, W RJLEEEY . BN B2 . Tk RN SOR AT B X
PERIERN BT e AR AR ) LEE A RE K U AR L, W USRS RS ) L3 i RS2, ORE £ 1
R

BRI T x4 1) 8t A2 58 T 18 8% 1 I R AR A B M B AR R DL — N & AT TR &=
WIS BUR, oM AR g% T i RRAVE R DR 3R, I TR £ R K R
EIA T, AR 1% 1 (0 S A A BR324 BEIR DU £ 1 AR Mg BERGLREAT TUAL, A7 BT X PR
AR 2T B T REVE RIS AR 5 U5 BATR LR B B KRN R &, > S 1A
LR T REAAE R BRI, Db AT TR f R s RS 3 . AU 2R AV 44 07 3,
B S RG— B2 RAT R AL B, a5 BOUSRIE A, I R IR SCR o A&
W RSB T M BE RS S

R, N 7T RIMERE, BATEMAA R, EREYS E 2 b i (e 3 5 X 2 ] 7
() FAT S LA B SR A PR BRI % 7 A ORI . FRATHRAS, ZEEAIRATHI LRSS hZ T,
BT HIR €T

BJe s P RO S A TR LA (03 B 5 5 FF !

FTEEARESILERRREA
20134 4 A 8 H



HHE-JLE-FE-#F
JLEREH . SRR S ST RREE
ST SR AIA 2 5| F 0. IREH 1-8 FHTHE 1 B, WREER

BB IR .
HEARGR
ESREBIE ;o AR

i H H;

o AR s AR R E. (J);
2y HETH (EAKD: oy AR5 - (KD

[. RTILEMRESERER

KT “BGFHERLEERFIRSE” 1

O 2
O LTI MR AT e, | <dRaimt <2 4
O LTI MR AT L, 2 F <42 At <3 4
e O LT BRI, RT3 8
1. EFR_EEN 1 RSN S A: O BRI A 1 <3 <2
O LTI S HE, 2 J <¥ S it <3 A
O LTI 5 i, 5 I > 3
O ANgniE
o TR RS O3
Sa. 7 REILBIING (SRS AL | O R O 7, WRs, BEs4m
Sbe MR, FRILMETE AL KN, L
O 6-12 ™MH O >1240H
e. WUE, HEKMNEAERAESE OF | O <2AH  O2-44H
AL - O 564N O>61H
N ES S LT O JRAG O A O it
o O R O Wi O 3
5y % T - 2 RE 875 2w Do
6o 1 I09T% TR M 224k CRBD e | O R O 7, WRE, BaEnm7
6b. IR BAE GBI L ekl ECENE | O MRS O AR/
TR, S U M % T L2 O ko O AdbkbS
O ALITREEAS O b

H
~
=
©o



KT “JLEMFER R BRI 1 i

7. HEZ/DAARW I RS MEZTRIMEAXRE |O 1/ O 247 O 31z
CELFEW T N« O 4 i £
S HZ /M 9-18 MAMFH HEJLEKMMAE | O £ O 1462 O 24z O 31z
FH: O 4{veiEZX
9. /A1 18 B UL EMAKIIFEAEZRE: | O O 1fz O2fz O 34
O 4 s %
. O/ O %k O®dh O A8
10 BEEp BIEE:
REEM AL 2 B R 0 W O
O /% Oy O &sh O &
11 RSB BHRERE.
B SA 2 E R 0 WL O
O &k O Tk O wEk
12, BE3E TRV :
RERASE O el O By O s
O A&k O Tk O ik
13. 3EH JHRNP .
BRI O el O Wy O i
14\ LRI R T REFTE R EEEEN | O <3 HARM O 3-5 A AR
MBS, A4 T®IN. AZFRON. Ml | O 5-10 AARD O 10-20 A AR
&L FEL WE. AR SRR, | O 2040 HART 0 40-80 F AR
PEN LGN [080-200 H AR O0>200 AR

KT “HEFRILET K&

H[aIFE LT, >20 B/
HIAHE )L, 10-20 /&
HIaHE LA, <10 B/
5B RERKH
H5HAE—RAREXE
HRIE X IR E
ZANEEHFE)LT, MAEER

16 e E/ANAZHT, RAFEFBILREER
EHEEVINE

<1 A% O 1-2 #%
2-3 JH % O 3-4 A%
>4 %

16 QAR B AFAE H 3L LT, £7 2 KI ik
Wk 2

o oooooooon

1

-

v BT PE LA AR ASLFE)LPT O ASZAEJLAT

v BT TR SR LS 2 D %

O <104~ O 10-30 4 O >304

M5

5/19



I. RXFILEEZKEMRR KRR
KT LERER” 11

19a A RAL(TRE, #7575 I eI N X,

O =
R AR RS —FF (1) 5 O %, ARG, #ha 24 3
19b. WRE, T2 RKMBHES —REIXMIT | O <128 O 1-2 %88 O 3-4 Z
I PR HE [P E AR < O 5-6 KK O >6
20a. EE 12AHE, BrEEAEFREAE K| O 2
HH A B R — () P O %, RS, PhE 24
L . N O KE R O 8 a R
i;)k; WRZ, LB T HIX R (]2 T Py
O S5zhEhbnt O HAh
7&12 MHE, AILRHILERREER | O MokgdE O 1-3% O 4-12&
7] et O >12 &
22 IER12AHE, E@RFFREAER GRG0 | O MCkEE O FHmE, <1 A 1R
T £ 1 1R W T AR 2 O FImE, =18 1K
23, L 12 AHE,  FIRIFIR IR 3 ) R S T E 1 &
FIRS T HZTHFE, thln: BRI R B H e 0
H1-2 ANiA] 2
dE 2 AR, ERAARE st | 0 2
BT, BT 15 M T kot 195 A A B 5 O %
B T R R M s R R A, | O =2
E‘J%Z%é&%@i? O %
26 T REHEAMIZIT B B O & O %
27, By iR (PR A XE AR REE—FE | O 2
IR O #
28, BT RE B Mg % O & O %
29a. I T REEEM ST B -
O 7, WA, B2 30a @
29b. WIRE, FREMRETZR? b4
9c. R, HETNIESILET LK. O HfF 1w O 2-3% O 4 &L E

6/19



KT “LEEBR” K

30a. i EAEMTHHE, ZTFERAKREMNBLATE | O 2

AT BIE . VTR ) O &, WS, Bz 34 @

30by WIRE, H—KHIEMENREZTZR | O 1S O 1-2% 0O 34 %
[T B A5 < O56% 0O6%UE

3la. &2 12 MHE, BREFERAKENS O 2

OUN T AITWNE ., g8, s i

O 7, wRE, Bkx 34 @

31b. % 12 MHHE, FiRjTmingE, BZE HEe
o T 1) S B AE R H 47y (R 2 %) ?

Ol O2H O3H O4H
O5H4 O6H O7H O8AH
O9H O10H O11H OI12H

32, 12 AHE, biR{Tming, 2%, HEWH
EF N o = N Ol =K TN

O Mokigfs O i, AL
O f&&fE O RKREE

33 ML 12N HE, bFdFrming, 2%, fEw | O
A i) L AR BE A R REE . WRERVB L% 2 O
3. R GHIZH E BA e E S &% | O 2 O %
O MekEA O 1-2% O35 &
35a. WE1LR2NMHE, ZrEE LK. -
- O6-10% O >10% O Akid
35b. ZTRKEEE HBIAMRSEY (ffZik). O0F OE O O%
35c. T — RIS EE FFEEZ A O <2/ 0O24H O >4 JF
I:l = l:l El’ 1_2?5_'\
36. BT RS BLHA: T
I:l 7\%, 3_5&_’\ I:l/—\Eéy >5{j_’\

KT “LEERZ” 1A

37a. M EAR(TRE, %725 HILREER,

WA s, WL, 2 R RE. B o

BTk, kiR A AR B 59

3Tb W, H—RKHMXMEAEEZTZ R | O 1SN O 1-2% O34%
YIS g« O 5-6 % O 6 ZLlE

3Tcy  WIRE, bBRERERELESGHIAERN T, |O &

WROGT, BROCT, IR, THRAERAL? O #

38a. L 12 ANAE, HFREGH FREKAE: | O & O &, W%, BkE 39 &
38b. WE I2AMHHE, ZFRAGHTEREKAE | O A&  OFHEALE—K
[N O & —kEE 2

39. BT REWEERCEEGES: O & O 7

7/19



KT “OLEXRWRIRAL” {7 5

40a. REAEEYSIEEES. SRE. B | O &2 O %
75 W IS Bl HR I P K S5 i BORE R - O ANEiE
O A4yl O 8E O @ O 4
O REZE, K- O #Emk
O #3, WFKnm. 5. FEE
40b, ISR, DUFERF &gl (Arik) | O mk (Wihds, K32, M. FHFES)
O 528 (nKkE. Bigs%)
O KE (asgER, PERE)
O HAl&w
KT “ILEBEMFERRERET” HE
Mla. FTRGHEZEESRY, wEEs 0 &, Ak O &, 012 M H K
5 (A[ 29k) « O &, 12-24 AR O 22, k24 NH KR
41b FRNE, HHFERNERN:
42, % 0-12 A Atz it hid &4
ﬁn%a&ﬁf ‘ ARG a1 % a9 2% O =3 %
57, WALz JLik:
KFILEEME “DURME” B ) 19 7
43, BT RGu L BE LN ?
ML L2 HL 7 (i FE 254 2
A HELEZEH 2 i i 2
= % & %5
W R
BRI Th A FE RS
T 1B 2 Bh g
[ F%E
BT AR 2 i

N IBLEAAE
P SBhE . JRIE TR
e LB EAR SR EE, R R DAL S SR N, R PR 5 B ER AT O RE O RHIE PR 2 RGEK
B FRASFPEBOR; ARECT AR A HAERERS, (3R ORI 5 AN RIS o BT AR S 8 BB A
H ARG AE 5 RIETT R H SR, (HIFARERZIRIT .
2. FEIRABRLREAL, WARZE FOE, £48 A B BRI RIRI 2 KA AL A3 (RN fA B A %
FERRAE 9 = ZER DL Bl PRt o

8/19



KT “FEHARR AT B E

44a FREE TP R SR BBt | O 2 O &, WG, #ka 45 @
o O B O &% 0O ®BE
44b, IR “R7, BRI RBAWA R ER AN | B35 O B O S O B2
A RE ) TR R (T 23) 1) o dH Tk
O &hg O &% 0O 825
R O 0w O 129 0O 34K
O =5 O Ax1E/ A
. o i Ay e s BEE: O 0% O 129k O 3-4%
?1; R E 12 AR, FKERA&RETL O >5% O A&/ R
YL SR TH Ik
Oow O 1-2 % O35 %O
6-10 &
O>10% O Ax1E/AEH

KT “BFSORBEREE” KR

46, 1E RN 47 B R R A .

O £F2%

O A25%

O M

47, EFEHM3IANAE

1

B T

S E T

ALUMER GEX A U 2 D

— O &, 2% (gD R, R TR AR BT
AR OB MR | % O & O %
—_— . G D R N R T R (5
AR O H AR | % O & O %
S . G D R N R T R (5
AN OB MR | % O & O =
T . G R MR, SR TR AR BT
AR OB AR | % O & sl
S . B R MR, SR TR AR

AR 0O /B, WA

X O & O &

HRHE A FE . A RIbe Bk
A K

a0 (RERD
A O &, A

WARAE, BN AR BA
X O & O &

BRI, SRR
B

an (RERD
A O, WA

WARAE, BN AR BA
XK. O & O #

LR AN O

O oooonooonooinoojoodojod|d

g (RERD
Ar O 7, WA

IR, IR B NEEAEA
XK. O & O #

9/19



-— O &, &% (8D IR, IR B MR EAEA
O &, il O/, WA [k O & O #
I O &, &% (8D IR, IR B MR EAEA
O % A O & AA 5% O& O %
KR EH R | O &, % (BRD AR, N AR BA
¥ O % A O & AA 5% O& O %
THERTRE. KE. | O £, &% (D AR, BN AR B
KL O &, il O/, WA [k O & O #

. SRFILERMEEAZTR

XERER I A R T L ERAEA SO, R 7 280 W s . iRk 7 H
ATERATSS S Wy (Bighe. w55 (EAE—ik, IWHE&Z 755 O (e, Z55) 1E
ATEDL. RN, AT T 7 h A e B R A S DL .

48, ENEZTHARE, TG -HEELEH | O &
IREROE O & CGENE, FAENBITG T —F? D
49a. T RGENAA#EY 10 REHMEL | O &
GREE O %
49b. WIARE, T ERE R E AT
KT “B7 BB BFRR” 1
50 AT AL A TR AL O Wb O %X O &N O Hid
51, AT Al 75 3L vl o i B T 46 Oz 0ORF
52, fEbR G Imic s R E (g, . | O %2
55 O &

KT BT BAMELEFIRE” K&

OF0ir5 O0-rsE O AEsEks

53 HETZFAFES AR B T4 Oz Z#E (1 EZXULH)
O &EMSE (TR
‘ \ 0 <40 0O 4160 O 61-75
54 WEE TR CEITK) -
0O 76-100 O 101-150 O >150
0 <10 0O 1020 [ 20-30
55, iH W ()
HER R (F 00 3040 O 4050 [0 >50 O AMiE
56+ WA FEREIRING KA REE O fF O %fF O AsniE
57 TEILAE I AE Ab 2 AL 55 i) . O =& O &

10/19



KT “EFHIFIE” KB

PR 05 TSR 2 L I B B4 TS 20 4.9
O %7 HOMER O RIS 55
58, £ T AHB AN FIBEAEA 3 (it — ! ‘
o SRR R 0 e sy e
AN 0 i
Oz 0O O m O db
59+ T s IR 2 = W M 1
miE:

%T B IAEA M

P [

(HER, W, AREHETRIE; 1M PVC MR, RERE. )

O yhEsiy O (PVe) B&E KA O ik
B 18] O gkt O EAAMER O KIgHR
O fA3k/&EO HAth/ Axnig
O &ty O (PVe) B&E KA O ik
SCEE(R) 5 18] O gkt O EAAMER O KjgHR
60 AN[E T RE b5 1) Al B AR O A3k/&EO HAth/ Axnig
iR P Oyl O (PVO) BEZE O ik
®IT O gkt O EAAMER O KgHR
O fik/&RO HAh /AN 50
O whiEHiR O (PVO) RRLE O g
& )5 O gkt O EEAMER O KigHR
O fik/ &R0 HAth /AN 50
O B5mE, we O AkE O B
6la. £ MO b5 B KIG AR (AT 238D Ok /Bt O KFitk O Zigis
O AX k| O Hih
61b. P o ) 5 IR 1) B ) 2R A O AKAE O 4A4E O BN

olc.

TS 04 53 LB O AT

O ¥Z3 OXVZBE OXNE 7SI

£
O g, Wk O AKE O B
62a. 1 SCREGE RIS AR (R 2 30): Ok wirk O Atk O g8
O fAk CRED O Hfib
62b. %5 SCBEGSIRI S O Kite O 45k O BNE
62c. TSGR E 7 BRI O #2338 OB OXZ 78T

11/19



KT “EHAMELRBRZER” K3

mEN O BRSO MR
63a. AL FTR A AR A O ZFEE O B O Kk
O Hih O JCHLRz
63b I AT A I T FE o] O FE&E O K O XA
64a. H (LR AR R O =W O K O FEEX O Hib
64b. B Z I A I T E o] O FE&E O KM O KA
O JFITEEX, AE% N & HERURE
O FFEITE@EX, HHEEAEHERE (D
65. (EEMRAL (ATLik) ? O FFITEER, FFBmFTEHRE (FD
O JFITEEX, JFHE=EAEH G5 KUH
O PlodEx. O Hit
66— MK FH AR SR - 0 D A/ AH 0
O O He
KT X BB FHBENT R 1H 8
O &
67a A&7 XT I T AT I BT A - O %, Bk% 68
O AkniE, ks 68
O 1-2 LT O 3-4 FFLAHT
67b WIS, A AR BT IR EE %, | O 5-6 FLiar O 7-8 FELAAT
O 9-10 4E AT
67c. WHE, REZRHTHEFHIMENKE O£ OF
(1 I S8 O REiiE
68. XtF RAIGE, A | ZTHpEE | 0O & O % O Az
A6 MARETHER VEN | omwpm |0 R O® O R
Fe 15 K st s 1] ) s AR A4 R Ho A ] O & O % O AhnE
69. XTRAIGE, ZFHAE | EriERE (O£ OF O 4AxE
B 6 MHEEZFHAER LFEAN | QFmER (O OF O KiE
FE AT NTZ s 18] EHR il it HibeE |0 &2 OF O A

12/19



KT “HEMEARTEE” § 3

0. FAlmd, sy i (O R O & O AE
AR L SRR 5 1A] O & O & O AFnE
%, HoAth 5 (1] O &2 O % O AxE
hE O & O & O AxiE
T Er— 5111 )5 1] O & O F O A
- BRI 5 1H] O & O F O A
RACHUE A AT UL - YT DRk Ox O
T 3 S )75 BRE B £
hE O &2 O % O Az
72, BRAMEEEAT A HAR N 58 RAEAR N
FEERI R B I, BB AR R A M ER | O & O #F O Az
MR
%51 5 1] O 2 O & O fAFnE
73+ T s A HAR A R A SRR 5 1] O & O & O AFnE
AR, AR M El R B A HoAth 5 (7] O & O F O A
hE O & O & O AxiE
5111 )5 1] O & O F O A
T4, T RAIEE, EfAd ACBE 5 1H] O & O F O A
TR R R S 1 R ) K A ] HoAth 5 18] O & O & O AFnE
hE O &2 O % O Az
O &, MkEfat O &, =<6 EXK
R | O &, 5-25 EX O J&, >25 8k
O AsniE
75, T RAIG N, AZER O %, Mk O &, mE<sEX
fEw P AN R EAEK | RBMFER | O &, 5-25 8K O &, >25 8K
WG O AxniE
O %, Wk O £, mE<sEX
BT O &, 525§k O &, >25 K
O AniE

13/19



KT “HEMELRBERR” KA E

76a. NIHSBEIA AR (76b) HIyE[EZ? O 3% O B¢ O HAh A
BXARSER | O &, &% (FFE O 2, B8
AN S bk O 7, WREH
AN | O £, &% (FE) O &, A
7S O &, MoRER
O &, &% () O &, G
SRR R | , =
‘ O &, MkREH
76b. fELERISAHE, B .
o - . O £, 4% (g 0O &, a6
BRAFEFT A R IdAEfT (—Fp BRI i
' e . O %, MoREH
S HD ARFTI: I .
WS H ok O =&, &% (FH) 0O &, A
O &, WREH
\ o g gy mR 0O & g
BT | ”
O &, MREH
X o O &, &% () O &, G
W2 = , =
O &, MDRER

KT “BriEE R 8

&y HER—EEERANEEN, BN 77, 78, 79; LT ARGk
AT, R RS 77, 78, 79, W% HARS FE G A PE S AT A D

O stk O (PVO) BR4KE O HiEk
7T BT b5 (B A AR 78 550 ) O gkt O AR O KgHR
O fA3k/&rE O HAb/ Raig
GRlAIHAR . B o RfERE | O &, &% (8F) 0O &, &
AL R BFEGENE LR | O &, MCRESA
R AR R, 2| O &, &% (§F) 0O &2, 6
FR BRI B )RR O &, WRKH
T8 ML TR AR | A KERREERN | O £, &% (A O &, A
(1 5 (BN, A2 5 | 7K A0 ) O &, WRKH
=E: BlaE P RANESAEEK | O 2, &% (EF) 0O %2, 6
KRR O &, WREH
Wiﬂﬁmw f%{&i%)iﬂﬂ O &, &% (BF) 0O %, G
FEAE IR R R 1) ), R OB Mok
J 18] 2R R A B R 1 R

14/19



A R GEAR SR | O 2 O %
o B A L NA PRI <k O & O %
W, S S PR S5 ) U O & O %
o R IRAE AR (—Fh B IR 2k —
S Ak HHEL ) U O =2 O %
S g O =2 O %
S O =2 O %
KT “BhEsr5HEm” 1H 8
80a. Hl, MHMEAR BRI : 0k
O &, Wk, Bkx 8la il
O O
o B O w5k B3 (ﬁﬂﬁa? B RERE
80b. WIRE, IRz, HILR: 0ok G e
O Eﬁﬂ%&%iﬂ%_
8la. fEf% 1 1 ZWiE], REGHFYEEY: | O &
O &, RA, ks 82 M
O Zﬁﬁ O
b B O miti Bz (nfe sy . RERSE)
8lb. WIRE, IRz, HILR: - L%;*é_ O . feEE
O HAhERESY_
82 M 2 i T o b B A Rk M TG | O 22
Ak BTN/ TV O &
83, BRAH T HREMR AWM B FRMmEL | O 2
B e i TR SR LB )/ TE W) - O &
84, ¥ 1 ZHIHEGAFZMAME (. |O &
Aoy By L RESED: O &
85, BESEM AR S WEMmMEME (. | O &
Aoy By L RESED: O %

15/19



KT AEANERE” B3

O &K O—Amx O —FH—k
86a. &K [a) X 7% 1 1) 5 i H — X :
o B AT X O WE—% O —H—-% O ®b
86b. R H TR A SRS | O &2 O %
T H H s S5 O ANxniE
O AAsH O e
86¢ IEIEE % T by [T i) 7 7% (R] 24%k) -
€ R O A O e
86d. TRV Vi Hh [ )2 75 5 FH Vv 7R - O =2 O &
87. 1P AT &N —IX: O &K O—FApix O —FH—&
O wA—® O—H—®% O B2
88, &% AW — IR WA - O &% O Hf O MA
- O &k O Ak O ALK
pIjipA X
O —4)Jlk O &Eb O MRAH
. O &K O —&Jlxk O —HJLIK
B RERS X
O —4 )Lk OEDb O MKRAH
O &R O —&Jlxk O —HJLIK
R R i
O —&)Wk O #Eh O M SRAH
O &K O —FEJlxk O —AHAJLK
R I i
O —&)Wk O #Eh O M SRAH
s O &% O —FLK O ALK
e KRR P ‘
89 I BB HE NALEFH AR O —4)LWk O &b O MKRAH
JUFh = dh AR < JBf i vE R (P | O K O —FJLxk O —HJLK
¥, BRI57HD O —4)LWk O &b O MKRAH
WERIEAEER | O &K O —&Jlxk O —HJLIK
(Yo, SO | O —& Lk O #Hb O M SRAH
FEJEEEWm | O &K O —&Jlxk O —HJLIK
g6, T O —&)Wk O #Eh O M SRAH
s O &% O ALK O ALK
A B X
O /LK O #/b O AKRAH
] O &K O —&Jlxk O —HJLIK
PR 158 et ol B R .
O /LK O #/b O AKRAH

16/19



KT “FEERRATME” B8

O &, &% O &, 3%
90a. FEERRAFREA AR (EE—ID: | O &, Wapilsk O &, HitA
O 75, @RA, ka9l &
90b. WIHE, AT —MSEERIH215% | O HEsTa
i RGIEZ Y O JE=mw
90c. WRBERER, MANSEFRIML/D> | O <10%/H O 10-20 3/H
- O >203%/H O Ax0iE
9l. #T 1 HHIRA B S O OF
AT IR 0 S48 Q3% O& OF
92 PRZ A2 B3 h A S O£ OF
AR 1) T 48 Q3 O£ OF
T “BFREAR” 1S
Efi 1 Bht

O 4k O 4k
03, BTMbk (2 | b et

O Pk O Pk

O i | O Ml

Efi 1 Bht

O #fe O #fe
94, BT MBPTHGRY (% | O AT O ZFAEhi
i) O HEH O HEH

O i | O Ml

VT “REIBR” B &
B 28 SR B 9 2 0 ST A5 3 PR — S O (ER I AT H I X —
AL, DR BEFRATIAR SO LA IR R B0 T RRATIARAE T 77 3R S IR S L TR S

05, WE 12MHE, TITIH, BTaRn T amRYE 5

O 1R/, /R O &/ 1-2 % O £:& 3-4 %

R Gtk ks R R | D e

17/19



e (f 1) 0D W DR e O R
O FF5-6%k O FR1LKSEES
O R4, ik O F/F1-2% O #JH 3-4 K

KR O &6k ORI KREES

. O R4, R O ®E 12K O & 3-4 &
O A6 O FR1IKEES

TERAME UMK, e |0 o B DRAIRK DR
O FF5-6%k O FR1LKSEES

KKAESE (E%, 8%, WE | O R0, iR O - 1-2% O #JH 3-4 K

a5 O &FA5S6k O FRIRKEES

W O R4, ik O F/F1-2% O & 3-4 K
O A6 O FRK1IKEES
O R4, ik O &8/ 1-2% O A5 3-4 K

s O MEs-6) O FR1IKEES

OB (I KFC 45 0 ) ik o W DR O R
O &FEs5-6% 0O FK1KEFES

KT “GTFHESI R AL A

O <1 /pE/R O 1-3 N/ R
. TR 8 B8 BT FEL i PR B TE]
YV Y5 R TG H AR B e FE g P e ] O 55 M/ O 55 A/

O 1R/, /R

97. ZFIRRRE, FFEPANESSR: | O 1-2 &K/
O 3 el %/ JH

98. VEIA S IR A3 1R A i) 45« O = O iEl O HiA

99. )45 5€ T (] o H H

BRI BB N -

KFBZEIIAS &
(B TFH)

18/19



KFBZ BN &

N T DA E S e S IR £ 7R R R, AT 190 B A e (R R AT I s A A Pk

S R oS, IR A %1 BIBA 198 5E M B Befi e 2 1A A

1R 15 T T A TR S 1) s T8 e 9 A 2 2
O% O
ERGEEWENEZT B ER MR ?
mp O

IR, IEHLUME B R, DT ERNTE S EICR

FHL:

EN LN

ENE3 b

W25

19/19



S2 File. Questionnaire (English version)



China- Child - Home - Health

A survey of the significance of the home environment for asthma
and allergies among young children

A description of the study isincluded in the enclosed introduction |etter.
If there are more than one child 0-8 years old, pleasefill in the information of
the youngest one.

Child’s gender:

Childs’s date of birth: (year)  (month) (date)
Child current weithght Jin

Child current length cm

Child’sweight at birth Jin

Child’s length at birth cm

|.  Background information of the child and the family

Questions concerning the date of birth of the child and the breast-feeding
routines

1. Wasyour child born within 1 weeks of the calculated date of birth?

Yes

No, more than 1 but less than 2 weeks early
No, more than 2 but less than 3 weeks early
No, more than 3 weeks early

No, more than 1 but less than 2 weeks late
No, more than 2 but less than 3 weeks late
No, more than 3 weeks late

Not known

2. Inwhich way the child was given birth?

Natural delivery
Caesarean section

3a. Was your child ever breast-fed totally or partly?

Yes
No

3b. If yes, for how long?

Less than 3 months
3 - 6 months



6-12 months
More than one year

3c. If yes, for how long was your child breast fed without adding other foods or juices?

Less than 2 months
2-4 months

5-6 months

More than 6 months

4 What kind of napkins (Am. diapers) is most commonly used?

Nappy
Disposable nappy

Other kind
5. What kind of milk bottle does your child use?

Stainless stedl
Ceramics
Glass
Plastics
Other

6a. Has your child had used pacifier?

Yes
No

6b. If yes, when pacifier drops down on floor or is polluted by dust, how do you clean it?

Sucking in moth

Wipe by paper or cloth
Rinse by clean water
Boiling it

Clean by cleaning product
Other

Questions concerning the family and the household

7.How many children, who have not yet turned 9, are permanently living a home
(including the investigated one)?

1 child

2 children

3 children

4 or more children



8. How many children / adolescents, age 9 to 18, are permanently living at home?

None

1 person

2 persons

3 persons

4 or more persons

9. How many persons, above the age 18, are permanently living at home?

1 adult

2 adults

3 adults

4 or more adults

10. Education level of mother

Primary school
Junior middle school
Senior middle school
Bachelor

Master

PhD

11. Education level of father

Primary school
Junior middle school
Senior middle school
Bachelor

Master

PhD

12. Occupation of mother

Agriculture

Industry

Commercial and Business
Education

Service

Other

13. Occupation of father

Agriculture

Industry

Commercial and Business
Education



Service
Other

14. Which category represents the total combined income of all members of thisFAMILY
during the past 12 months? Thisincludes money from jobs, net income from business,
farmor rent, pensions, dividends, interest, social security payments and any other money
income received (by members of this FAMILY who are 15 years of age or older.)
- Lessthan 30,000 RMB

30,000-50,000 RMB

50,000-100,000 RMB

100,000-200,000 RMB

200,000-400,000 RMB

400,000-800,000 RMB

800,000-2,000,000 RMB

More than 2,000,000 RMB

Questions concerning day nursery, if applicable
15.Isthe child staying at home or attending day nursery?

Attending day nursery, >20 hours per week
Attending day nursery, 10-20 hours per week
Attending day nursery, <10 hours per week
Staying at home with parents

Staying at home with grandparents

Taking care by nanny or others at home
Attending day nursery before, but now at home

16. If the child has stayed at day nursery, at what age did the child start to attend it?

Y ounger than 1 year

1-2 years of age

2-3 years of age

3-4 years of age

Older than 4 years of age

17. What kind of day nursery does the child attend?

Private day nursery
Public day nursery

18. How many children are taken care together with your child?

<10 children
10-30 children
>30 children




II.  The child’s and the family’s health

Questions concerning breathing difficulties for the child

19a). Has your child ever had wheezing or whistling in the chest at any timein the past?

Yes
No. If No, skip to question 24

19b). If Yes, at what age did the problem first occur?

Prior to 1 year of age
At 1-2 years of age
At 3-4 years of age
At 5-6 years of age
Past 6 years of age

20a) Has your child had wheezing or whistling in the chest in the past 12 months?

Yes
No. If No, skip to question 24

20Db) If Yes, under which circumstances?
More than one alternative possible

When having a cold

During exercise

When laughing or weeping
When playing or being outdoors
In contact with furred animals
Others

21. In the past 12 months, how many attacks of wheezing have your child had?
Never
1-3times
4-12 times
> 12 times

22. 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

23. In the past 12 months, has wheezing ever been severe enough to limit your speech to
only one or two words at atime between breaths?

Yes

No



24. In the past 12 months, has your child had adry cough at night for more than two
weeks, gpart from a cough associated with a cold or chest infection?

Yes
No

25. Has your child been taken to a doctor due to wheezing or dry cough problem?

Yes
No

26. Has your child been diagnosed with asthma by a doctor?

Yes
No

27. Has your child had croup?

Yes
No

28. Has your child been diagnosed tubercul osis?
Yes
No

29a. Has your child been diagnosed with pneumonia by a doctor?

Yes,
No, if NO, skip to question 30a

29b. If Yes, the 1% diagnosed at age
29c. If Yes, it has occurred
Only once

2-3times
4 or more

Questions concerning rhinitis or eyeirritations for the child

30a. Has your child ever had a problem with sneezing, or arunny, or a blocked nose when
he / she did not have a cold or aflu?

Yes
No. If No, skip to question 34

30b. If Yes, at what age did the problems first occur?



Prior to 1 year of age
At 1- 2 yearsof age
At 3 -4 yearsof age
At 5-6 years of age
Past 6 years of age

3la. In the past 12 months, has your child had a problem with sneezing, or arunny, or a
blocked nose when he/ she did not have a cold or the flu?

Yes
No, if no, skip to question 34

31b. In which of the past 12 months, did this nose problem occur? (please tick any which
apply)

January
February
March
April

May

June

July
August
September
October
November
December

32. In the past 12 months, how much did this nose problem interfere with your child’s
daily activities?

Not at all

A little

A moderate amount

A lot

33. In the past 12 months, has this nose problem been accompanied by itchy-watery eyes?
Yes
No

34. Has your child been diagnosed with hay fever or allergic rhinitis by a doctor?

Yes
No

35a. In the past 12 months, how many times has your child had a cold?

None
1-2 times



3-5times

6 — 10times

More than 10 times
Not know

35b. Which season does your child usually have common cold?

Spring
Summer
Autumn
Winter

35¢. How long does usually a cold last?

Less than 2 weeks
2 — 4 weeks
More than 4 weeks

36. Has your child ever had inflammations of the ears?

No

Yes, 1-2times

Yes, 3—5times

Y es, more than 5 times

Questions concerning eczema for the child

37 @) Has your child ever had an itchy rash, which was coming and going for at least 6
months?

Yes
No. if No, skipto 39

37 b) If Yes, at what age did the problem first occur?

Prior to 1 year of age
At 1-2 years of age
At 3-4 years of age
At 5-6 years of age
Past 6 years of age

37 ¢) Has thisitchy rash at any time affected any of the following places: the fold of the
elbows, behind the knees, in front of the ankles, under the buttocks, or around the neck,
ears or eyes?

Yes
No



38 @) Has your child had thisitchy rash at any time in the last 12 months?

Yes
No, if no, skip to question 39

38 b) In the last 12 months, how often, on average, has your child been kept awake at
night by thisitchy rash?

Never
Less than one night per week
One or more nights per week

39. Has your child been diagnosed with eczema by a doctor?

Yes
No

Questions concerning reactions to food

40 a) Has the child at any time had allergic irritations such as eczema, nettle-rash,
diarrhoea, swollen lips or eyes caused by the listed foods bel ow?

Yes
No
Not known

40 b) If Yes, which kind of foods?

Milk or dairy products

Eggs

Fish

Peanuts

Nuts, amond

Vegetables, e.g. tomatoes, carrots
Flour (wheat, barley, rye, oat)
Soya, peas, beans

Fruit

Seafood, e.g. crab.

Other

Questions concerning antibiotic treatment of the child

41la. Has the child been taking medicines with antibiotic, e.g. penicillin?
More than one aternative possible

No, never
Y es, when 0 — 12 months old
Y es, when 12 — 24 months old



Y es, after 24 months old

41b. If Yes, the antibiotic is used for

42. If the child was taking antibiotic when 0 — 12 months old, how many treatments did he

/ shereceive?

1 treatment
2 treatments
3 or more treatments

Questions concerning chronic “modern” disease of the child
43. Has your child had any of the following disease/disorders diagnosed?

Doctor diagnosed? | Use of medicine

Yes No Yes No

When
diagnosed?

Diabetes

MBD (Minimal Brain Dysfunction)

ADHD (Attention Deficit
Hyperactivity Disorder)

Autism

Asperger

Tourette’s syndrome

Chryptorchidism, and hypospadias

Questions concerning the health of the rest of the family

44 @) Do asthma or alergic problems exist in the family?

Yes
No. If No, skip to question 45

44 b) If Yes, which kind of problems and for whom?

Biological father
Asthma
Allergic nose or eyes problems
Eczema

Biological mother
Asthma
Allergic nose or eyes problems
Eczema

Siblings
Asthma
Allergic nose or eyes problems
Eczema




45. How many times have you had colds in your household the past year?

Father
- None

1-2times

3-4times

5 or moretimes

Not known / not applicable

Mother
- None

1-2times

3-4times

5 or moretimes

Not known / not applicable

Sibling
- None

1-2times

3-5times

6-10 times

More than 10 times

Not known / not applicable

Questions concerning health problems for one of the parents

46. Question 47 shall only be answered by one of the parents. State below which one of
the parents that will answer the question.

Mother
Father

47. During the last 3 months, have you had any (one or more) of the following symptoms
? (Answer every question even if you have not had any symptoms!)

Fatigue
Yes, often (every week)
Y es, sometimes
No, never

If Yes, do you believe that it is due to your home environment?

Yes
No

Feeling heavy-headed
Yes, often (every week)
Y es, sometimes



No, never
If Yes, do you believe that it is due to your home environment?

Yes
No

Headache
Yes, often (every week)
Y es, sometimes
No, never

If Yes, do you believe that it is due to your home environment?

Yes
No

Nausea/ dizziness
Yes, often (every week)
Y es, sometimes
No, never

If Yes, do you believe that it is due to your home environment?

Yes
No

Difficulties concentrating
Yes, often (every week)
Y es, sometimes
No, never

If Yes, do you believethat it is due to your home environment?

Yes
No

Itching, burning or irritation of the eyes
Yes, often (every week)
Y es, sometimes
No, never

If Yes, do you believe that it is due to your home environment?

Yes
No

Irritating, stuffy or runny nose
Yes, often (every week)



Y es, sometimes
No, never

If Yes, do you believe that it is due to your home environment?

Yes
No

Hoarse, dry throat
Yes, often (every week)
Y es, sometimes
No, never

If Yes, do you believe that it is due to your home environment?

Yes
No

Cough
Yes, often (every week)
Y es, sometimes
No, never

If Yes, do you believe that it is due to your home environment?

Yes
No

Dry or flushed facial skin
Yes, often (every week)
Y es, sometimes
No, never

If Yes, do you believe that it is due to your home environment?

Yes
No

Scaling/ itching scalp or ears
Yes, often (every week)
Y es, sometimes
No, never

If Yes, do you believe that it is due to your home environment?

Yes
No

Hands dry, itching, red skin



Yes, often (every week)
Y es, sometimes
No, never

If Yes, do you believe that it is due to your home environment?

Yes
No

1. Theresidence of the child

Most of the questions in this chapter concern the child’s main residence, i.e. where the
child lives the mgority of thetime. If child live with grandparents, please answer the
residential condition of his/her grandparents. Also we would like to find out information
about the residence where the child was born.

48. Has the child lived at the present residence the whole of higher life?

Yes
No, lived here since

49a. Isthe child living more than 10 days per month at another residence?

Yes
No

49b. If Y es, whom does child live with ?

Questions concerning the surrounding of the present residence

50. Where is the residence situated?

Inner city area
Suburban

Rural area (countryside)
Other

51. If the residence near to high way or main road?
Yes
No

52. Isthe residence near to afarm/property where cattle are kept?
(E.g. cows, pigs, horses)

Yes
No



Questions concerning the present residence

53. In which kind of houseisthe child living in a the moment?

Flat roof Pingfang (bungal ow)
Sloping roof Pingfang
Low-rise apartment (< 7 floors)
High-rise apartment (> 7 floor)
Villaor row house

54. Can you approximately estimate the size of your residence?

Smaller than 40 m2
41-60 m2
61-75m2

76 — 100 m2

101 - 150 m2
Larger than 150 m2

55. Can you state, approximately, the age of the residence?

Lessthan 10 year
10-20 years

20-30 years

30-40 years

40-50 years

More than 50 years
Not known

56. Are there insulation layers attached to the outer walls?
Yes,
No
Do not know

57. Do you rent the current residence?

Yes,
No

Questions concerning the child’s room (Child’s room means child have most
activities here day and night)

58. In which room does the child sleep most of hig/her sleeping time?
(Choose only one alternative!)

The child’s own room
Sharing bed room with siblings (brothers and sisters)
Sleeping with parents or grandparents



Others

59. Isthe child’s room directed?
- ERast
West
South
North
Other__

Questions concerning the construction and material of the present residence

60. State which kind of flooring materia thereisin the different roomsin the residence?
Mark in appropriate box with a cross for each room.

The child’s room
- Linoleum
PV C floor
Wood
Laminated wood
Stoned/tiles
Cement
Carpets
Other / Not known

The parents’ room
- Linoleum
PV C floor
Wood
Laminated wood
Stoned/tiles
Cement
Carpets
Other / Not known

Theliving room
Linoleum
PV C floor
Wood
Laminated wood
Stones/tiles
Cement
Carpets
Other / Not known

The kitchen
Linoleum
PV C floor
Wood



Laminated wood
Stoned/tiles
Cement

Carpets

Other / Not known

61a. Which kind of surface layer is on the walls in the child’s room?
More than one alternative possible.

Painting

Latex paint

Wall paper
Stoneftiles

Wood

Textile/ woven fabric
Lime

Other

61b. What kind of windows exists in the child’s room
Wooden framed
Aluminium framed
PVC framed

61c. Glassin frames are:
Single pane
Double pane
Double pane gas filled

62a. Which kind of surface layer is on the walls in the parents’ room?
More than one alternative possible.

Painting

Latex paint

Wall paper
Stoneftiles

Wood

Textile/ woven fabric
Lime

Other

62b. What kind of windows exists in the parents’ room
Wooden framed
Aluminium framed
PVC framed

62c. Glassin frames are:
Single pane
Double pane



Double pane gas filled
Questions concerning heating and ventilation in the present residence

63a. Which type of heating is there in the residence?

Electric (heating) radiator
Hot water (heating) radiator
Underfloor heating

Warm air (central) heating
Coal or wood stove

Kang or firewall

Other

No heating

63b. During the winter, how comfortable is the temperature in your home?
About right
Too hot
Too cold

64a. Which kind of cooling system is therein your residence?
Air conditioning unit
Electric fans
By opening windows
Other

64b. During summer, how comfortable is the temperature in your home?
About right
Too hot
Too cold

65. Which kind of ventilation system is there in the residence (multiple choice)?

Natural ventilation without fans

Natural ventilation with fansin kitchen
Natural ventilation with fansin bathroom
Natural ventilation with fans in bedroom
Mechanical ventilation system

66. What type of fuel do you have for cooking?
- Cod
Biomass/wood
Gas
Electric
Others

Questions concerning renovations and extensions done to the present
building



67aHave any major renovations or extensions been done to the building?

Yes
No, Go to question 68
Not known, Go to question 68

67b If Y es, when was the house rebuilt/renovated?
More than one alternative is possible.

1-2 years ago
3-4 years ago
5-6 years ago
7-8 years ago
9-10 years ago

67c If Yes, was the action taken due to problems with damp and mould in the building?

Yes
No
Not known

68. Has the flooring material been changed in any of the rooms, stated below, during the
first year of the child or during the 6 months prior to the birth of the child?

The child’s room
Yes
No
Not known

The parents’ room
Yes
No
Not known

Other room/s
Yes
No
Not known

69. Have any of the rooms, stated below, been repainted during the first year of the child or
during the 6 months prior to the birth of the child?

The child’s room
Yes
No
Not known

The parents’ room



Yes
No
Not known

Other room/s
Yes
No
Not known

Questions concerning dampness problems, if any, in the present residence

70. Have you noticed any visible mould on the floor, walls or ceiling in any of the rooms
stated below?

The child’s room
Yes
No
Not known

The parents’ room
Yes
No
Not known

Other room/s
Yes
No
Not known

The bathroom
Yes
No
Not known

71. Have you noticed any visible damp stains on the floor, walls or ceiling in any of the
rooms stated below?

The child’s room
Yes
No
Not known

The parents’ room
Yes
No
Not known

Other room/s
Yes



No
Not known

The bathroom
Yes
No
Not known

72. Do you suspect any humidity/mould problem in (inside) the floor, walls or ceiling,
which are not visible on (from) the inside of the residence?

Yes
No
Not known

73. Arethere any floor covering that are detached or discoloured/blackened in any of the
rooms stated below?

The child’s room
Yes
No
Not known

The parents’ room
Yes
No
Not known

Other room/s
Yes
No
Not known

The bathroom
Yes
No
Not known

74. Have there been any flooding or other kinds of water damages in the rooms stated
below?

The child’s room
Yes,
No
Not known

The parents’ room
Yes,
No



Not known

The other room
Yes,
No
Not known

The bathroom
Yes,
No
Not known

75. In the winter, does condensation or moisture occur on the inside, at the bottom, of
windows (windowpanes) in any of the rooms stated below?

The child’s room
No, never
Yes, lessthan 5 centimetres
Yes, 5 - 25 centimetres
Y es, more than 25 centimetres
Not known

The parents’ room
No, never
Y es, less than 5 centimetres
Yes, 5- 25 centimetres
Y es, more than 25 centimetres
Not known

Theliving room
No, never
Y es, less than 5 centimetres
Yes, 5- 25 centimetres
Y es, more than 25 centimetres
Not known

Questions to the parents concerning odour in the present residence

76a. Who responded 76b on odour perception?
Father
Mother
Other

76b. Have you during the last 3 months been bothered by any (one or more) of the odours,
stated below, in your residence?

Stuffy “bad” smell
Y es, frequently (weekly)



Y es, sometimes
No, never

Unpleasant smell
Yes, frequently (weekly)
Y es, sometimes
No, never

Pungent smell
Y es, frequently (weekly)
Y es, sometimes
No, never

Mouldy smell
Y es, frequently (weekly)
Y es, sometimes
No, never

Tobacco smoke
Y es, frequently (weekly)
Y es, sometimes
No, never

Dry air
Y es, frequently (weekly)
Y es, sometimes
No, never

Humid air
Y es, frequently (weekly)
Y es, sometimes
No, never

Questions concerning the child’s residence at birth

Below, three questions are given concerning the residence in which the child spent his/
her first time after the birth. If you did not move since the child was born, please skip
these questions.

77. Inthe child’s birth residence, what kind of floor covering is used?

Linoleum

PV C floor
Wood
Laminated wood
Stoned/tiles
Cement

Carpets



Other / Not known
78. In the child’s birth residence, did you notice

Visible mould or damp stains on the floor, walls or ceiling
Yes, frequently (weekly)
Y es, sometimes
No, never

Floor covering that were detached or discoloured/blackened
Yes, frequently (weekly)
Y es, sometimes
No, never

Flooding or other kind of water damages
Yes, frequently (weekly)
Y es, sometimes
No, never

Condensation or moisture on the inside, at the bottom, of windows (windowpanes) in the
winter period

Y es, frequently (weekly)

Y es, sometimes

No, never

Suspected damp and mould problems in (inside) the floor, walls or ceiling, which are not
visible on (from) the inside

Yes, frequently (weekly)

Y es, sometimes

No, never

79. Did any (one or more) of the odours, stated below, occur in the child’s birth residence?

Stuffy “bad” smell
Yes
No

Unpleasant smell
Yes
No

Pungent smell
Yes
No

Mouldy smell
Yes
No



Tobacco smoke
Yes
No

Dry air
Yes
No

Humid air
Yes
No

Questions concerning furred animals

80a Do you have any furred animals/ pets in your present residence?

Yes
No. If No, skip to question 81a

80b If Yes, what kind and how many?

Cat___

Dog___

Rodent (rabbit, hamster, rats, guineapig, etc.)
Birds

Aquarium fishes, reptiles, etc._

Other furred animals

81a Were there any furred animals / pets in the residence during the child’s first years, i.e.
in the child’s birth residence?

Yes
No. If No, skip to question 82

81b If Yes, what kind and how many?

Cat_

Dog____

Rodent (rabbit, hamster, rats, guineapig, etc.)
Birds

Aquarium fishes, reptiles, etc.

Other furred animals

82. Have you got rid off any furred animals/ pets due to allergic illnesses in the family?

Yes
No



83. Have you refrained from procuring any furred animals/ pets dueto alergic illnesses
in the family?

Yes
No

84. In your child’sfirst year of life did he/she have regular (at |east once aweek) contact
with farm animals (e.g. cattle, pigs, goats, sheep or poultry)?

Yes

No

85. Has this child’s mother had regular (at least once aweek) contact with farm animals
(e.g. cattle, pigs, goats, sheep or poultry) while being pregnant with this child?

Yes
No

Questions concerning cleaning routines, etc. in the residence

86a. How often do you clean the floor in the child’s room?

Every day

Approx. twice aweek
Once aweek

Every second week
Once amonth

Less frequent

86b. Have your cleaning routines changed due to allergiesin the family?

Yes
No
Not known

86¢. Which of these methods has been used to clean the floor in the child’s room? Circle
all that apply.
- Broom
Mop
Vacuum
Other

86d. If you use wet mop, do you use detergent?
Yes
No

87. How often do you open window for ventilation?
Every day
Approx. twice aweek



Once aweek

Every second week
Once amonth

Less frequent

88. How often do you sun-cure bed sheets?
Often
Sometimes
Never

89. On average how often do you or your family members use the following products?

Humidifier
- Everyday
A few times per week
A few times per month
A few times per year
Less than afew times per year
Never

lonizer
Everyday
A few times per week
A few times per month
A few times per year
Less than afew times per year
Never

Ozone generator
- Everyday
A few times per week
A few times per month
A few times per year
Less than afew times per year
Never

Air cleaner/purifier unit
- Everyday
A few times per week
A few times per month
A few times per year
Less than afew times per year
Never

Fresher/room deodorizer
Everyday
A few times per week
A few times per month



A few times per year
Less than afew times per year
Never

Detergents used in kitchen
Everyday
A few times per week
A few times per month
A few times per year
Less than afew times per year
Never

Detergents used in bathroom or washing room (for laundry and/or toilet)
- Everyday
A few times per week
A few times per month
A few times per year
Less than afew times per year
Never

Furniture polish
- Everyday
A few times per week
A few times per month
A few times per year
Less than afew times per year
Never

Bug or insect spray
Everyday
A few times per week
A few times per month
A few times per year
Less than afew times per year
Never

Candles or incenses
Everyday
A few times per week
A few times per month
A few times per year
Less than afew times per year
Never

Questions concerning tobacco smoking

90a. Does anyone in your family smoke?



No. If No, skip to question 91
Y es, mother

Y es, father

Yes, siblings

Y es, other person

90b. If Yes, where in the residence does/do the person/s smoke?
(More than one aternative possible)

Outside on the balcony / patio

Inside home

90c. If inside home, how many do people smoke cigarettes totally?
Less than 10 per day
10-20 per day
More than 20 per day
Do not know

91. Did any of the parents smoke during the child’s first year of life?

Mother
Yes
No
Father
Yes
No

92. Did any of the parents smoke during the pregnancy?

Mother
Yes
No

Father
Yes
No

Questions concerning pillows and bedding of your child

At present During the child’s first year of
life
93. What kind of Foam Foam
pillow does or did Buckwheat pillow Buckwheat pillow
your child use? Feather Feather
(tick as many Other Other__
boxes as apply)
94. What kind of Cotton
bedding does or did Cellucotton g;tlton .
your child use? ucotton




(tick as many
boxes as apply)

Feather

Other

Feather
Other

V. Questions concerning food habits

In mediait is often indicated that our modern lifestyle cause allergy. No-one has yet been
ableto explain what is actually meant with this conception (term). For this reason we
would like to make an attempt to get an understanding of how our modern lifestyles are

related to our eating habits.

95. In the past 12 months, how often, on average, did your child eat or drink the following?

Meat (e.g. beef, lamb, chicken, pork)

Never or occasionally
1-2 times per week
3-4 times per week
5-6 times per week
Once per day or more

Seafood

Never or occasionally
1-2 times per week
3-4 times per week
5-6 times per week
Once per day or more

Fruit

Never or occasionally
1-2 times per week
3-4 times per week
5-6 times per week
Once per day or more

Vegetables

Never or occasionally
1-2 times per week
3-4 times per week
5-6 times per week
Once per day or more

Pulses and grains

Never or occasionally
1-2 times per week
3-4 times per week
5-6 times per week
Once per day or more

Rice and wheat (e.g. noodles, bread,

Never or occasionally

steamed bun) 1-2 times per week
3-4 times per week
5-6 times per week
Once per day or more

Eggs Never or occasionally

1-2 times per week
3-4 times per week
5-6 times per week




Once per day or more

Milk - Never or occasionally
1-2 times per week
3-4 times per week
5-6 times per week
Once per day or more

Fast food (e.g. KFC) - Never or occasionally
- 1-2 times per week
3-4 times per week
5-6 times per week
Once per day or more

V. Questionsregarding the use of TV sets and computersin the

house
96. During a normal week, how many hours a day (24 hours) does your child watch
television?

Lessthan 1 hour

1-3 hours

3-5 hours

5 hours or more

97. Outside school hours, how many times aweek does your child engage in outdoor
physical activities?
Never or occasionally
Once or twice per week
Three or more times a week

98. Who filled out the questionnaire?
Father
Mother
Other

99. Thissurvey iscompleted at (year) (month) (day)

Further comments:

To further investigate the influence of your indoor environment on child’s health, we
would like to inspect your residence and do medical exam for your child.

Would you like to take the home inspection?

Yes
No

Would you like to take your child to the hospital for free medical examination?



Yes
No

If “yes”, please inform us your contact information:

Mobile phone:

Home address:

Home phone:

E-mail

Thank you for your participants!



S1 Table. Prevalence (%) of asthma and allergy among children with different avoidance behaviors

Categories of avoidance behaviors

Tota Rural Suburban Urban

A? BP (o A B C A B C A B C
Current wheeze 7.2 4.7 4.5 2.9 2.8 24 5.0 3.6 4.2 9.1 6.9 51
Current dry cough 16.0 119 133 8.2 8.2 94| 110 | 127 | 116 | 204 | 164 | 149
Diagnosed asthma 8.9 4.2 3.8 35 2.9 2.2 4.9 3.8 29| 123 6.1 4.6
Current rhinitis 39.2 | 288 281 | 251 | 232 | 163 | 31.3| 269 | 253 | 49.2 | 380 | 33.0
Diagnosed rhinitis 18.2 9.5 7.7 54 6.0 25| 11.2 9.0 70| 256 | 147 9.6
Current eczema 212 | 181 126 | 182 | 156 80| 160 | 202 | 112 | 241 | 199 | 142
Diagnosed eczema | 46.2 | 39.9 380 | 304 | 346 | 239 | 41.0| 380 | 349 | 558 | 489 | 434

@A: No current pet, due to avoidance behavior.

PB: Having pets at current home.

°C: No current pet, but not due to avoidance behavior.




S2 Table. Adjusted oddsratio of the number of furry pets keeping and asthma and allergy among children®, stratified by locations

Current wheeze Current dry cough Diagnosed asthma Current rhinitis Diagnosed rhinitis Current eczema Diagnosed eczema
No pet keeping (Reference) 1 1 1 1 1 1 1

Rural
Onefurry pet® - 0.48(0.16-1.41) - 2.31(1.13-4.71) 9.44(1.91-46.53) 6.95(2.68-18.05) 2.50(1.27-4.90)
Two or morefurry pets ~ ----- 0.47(0.15-1.51) - 1.52(0.69-3.36) 8.66(1.63-46.11) 4.37(1.55-12.32) 3.09(1.52-6.28)

Suburban

Currently  Onefurry pet 0.64(0.12-3.34) 0.98(0.37-2.61) 2.21(0.47-10.40) 1.27(0.62-2.58) 2.16(0.72-6.46) 1.82(0.72-4.62) 0.96(0.49-1.89)
Two or more furry pets 2.02(0.38-10.72) 1.01(0.30-3.40) 1.15(0.11-12.30) 0.40(0.12-1.31) 2.85(0.72-11.27) 3.24(1.10-9.53) 0.94(0.40-2.25)

Urban
One furry pet 2.06(0.86-4.90) 1.67(0.96-2.90) 5.21(2.32-11.73) 1.78(1.13-2.81) 3.92(2.08-7.38) 1.86(1.04-3.31) 1.75(1.13-2.71)
Two or more furry pets 3.03(0.91-10.15) 2.03(0.89-4.59) 4.74(1.41-15.97) 2.12(1.05-4.31) 2.66(0.92-7.70) 2.89(1.24-6.72) 1.80(0.91-3.59)

S2 Table (Conntinued)
Current wheeze Current dry cough Diagnosed asthma Current rhinitis Diagnosed rhinitis Current eczema Diagnosed eczema
No pet keeping (Reference) 1 1 1 1 1 1 1

Rural
One furry pet 1.63(0.57-4.71) 0.90(0.50-1.62) 1.80(0.75-4.32) 1.09(0.73-1.64) 1.78(0.82-3.85) 2.14(1.31-3.51) 1.39(0.97-2.00)
Two or more furry pets - 1.16(0.02-1.24) 1.11(0.23-5.31) 0.73(0.36-1.51) 1.48(0.41-5.40) 2.14(0.96-4.77) 1.19(0.65-2.17)

Suburban

Ealy One furry pet 1.94(0.73-20.36) 0.90(0.46-1.78) 0.51(0.11-2.29) 0.90(0.54-1.51) 1.65(0.76-3.58) 0.93(0.48-1.81) 0.56(0.34-0.92)
Two or more furry pets 3.99(0.79-20.36) 1.65(0.52-5.20) 3.90(0.78-19.41) 0.16(0.02-1.21) 5.19(1.59-16.94) 0.73(0.16-3.26) 0.64(0.24-1.70)

Urban

One furry pet

2.13(1.18-3.85)

1.77(1.19-2.65)

1.25(0.62-2.51)

1.25(0.87-1.78)

1.33(0.81-2.20)

1.04(0.66-1.63)

0.99(0.71-1.39)



Two or more furry pets 2.57(0.95-6.95) 2.15(1.06-4.36) 0.95(0.22-4.10) 0.62(0.30-1.27) 0.56(0.17-1.90) 0.85(0.35-2.08) 1.09(0.58-2.06)

*No pet keeping was set as reference. Odds ratio was adjusted for gender, age, total income, family allergic history, home dampness and avoidance behavior.

®Furry pet: cats, dogs, rodents and birds.
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